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Abstract 
Background: Quality of life (QoL) is impaired in chronic constipation. Among 
nonprescription laxatives QoL data out of randomized controlled trials are 
available only for bisacodyl and sodium picosulfate (SPS). Methods: In two ran-
domized, double-blind, placebo-controlled, parallel-group trials, the efficacy and 
safety of treatment with either bisacodyl or SPS, respectively, were assessed. After 
a 2-week baseline period patients with functional constipation were randomized 
to a 4-week treatment with either bisacodyl (2 tablets = 10 mg), SPS (18 drops = 
10 mg), or matching placebo in a ratio of active drug to placebo of 2:1. Dose re-
duction as well as resuming the original dose was permitted. Patients who did 
not experience a bowel movement for more than 72 h were allowed to use a bi-
sacodyl suppository. The primary endpoint was the mean number of Complete 
Spontaneous Bowel Movements (CSBMs) per week during the trial. QoL was as-
sessed using the Patient Assessment of Constipation (PAC)-QoL questionnaire. 
Results: Active treatment led to a greater improvement of PAC-QoL scores for 
every domain. Active treatment was also superior to placebo for all individual 
questions of the questionnaire. Of note, SPS or bisacodyl not only improved sa-
tisfaction with stool patterns (“quite a bit/extremely satisfied” in 12.8% of pa-
tients on placebo and 50.3% on active treatment) but bloating was also consider-
ably ameliorated (“not at all feeling bloated” in 24.5% on placebo and 41.4% on 
active treatment). Conclusion: Bisacodyl and SPS not only improve stool va-
riables but also quality of life in patients with chronic functional constipation. 
(EudraCT Nos. 2007-001991-34 and 2007-002087-10). 
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1. Introduction 

Constipation is a common complaint affecting all ages being more common in 
women than in men [1]. In the majority of cases, no cause can be identified. 
Lifestyle changes such as exercise, food, and fluid intake have neither been 
proven as risk factors nor as effective treatment modalities [2]. However, chronic 
constipation is only reluctantly accepted as a relevant health problem. There is 
convincing scientific as well as medical evidence that constipated patients are 
bothered by a variety of harassing symptoms often associated with high psycho-
logical strain, resulting in lower quality of life as compared to individuals with-
out constipation [3]. The impact of chronic constipation on quality of life is de-
scribed to be comparable to other chronic conditions. For example, the physical 
component score of the SF-36 questionnaire was 48.1 in chronic constipation, 
49.5 in allergies, 47.7 in dermatitis and 47.4 in ulcerative colitis [4]. 

Bisacodyl (BIS) has been developed in the 1950s, and its chemical congener 
sodium picosulfate (SPS) in the late 1960s. Both these diphenyl methane deriva-
tives are prodrugs converted in the gut into the same active metabolite, bis-(p 
-hydroxyphenyl)-pyridyl-2-methane (BHPM). BHPM has a dual action, namely 
an antiabsorptive-secretory effect and also a direct prokinetic effect [5] [6]. Only 
minor amounts are systemically absorbed but are not considered to contribute to 
the laxative action since the laxative effect of bisacodyl or SPS does not correlate 
with the plasma level of BHPM. The clinical efficacy of bisacodyl and SPS is 
generally not questioned and was further confirmed by recently conducted state- 
of-the-art trials [7] [8]. In these randomized, double-blind, placebo-controlled, 
parallel-group clinical trials, measures of quality of life (QoL) were obtained by 
the PAC-QoL questionnaire in addition to the bowel movement frequency, 
which is commonly used as objective outcome parameter in clinical trials to as-
sess the efficacy of laxative treatment. However, besides this objective variable, 
patients’ reported symptoms and their improvement offer another valuable tool 
to judge treatment benefit. The objective of this pooled analysis is to show the 
impact of SPS/BIS on health-related quality of life. Since the PAC-QoL data 
from neither of these trials have been published in detail, the data from the two 
studies were pooled, and the results from the pooled analysis were presented in 
the present paper.  

2. Methods 

The methodology of the trials has been described in detail previously [7] [8]. In 
brief, a randomized, double-blind, placebo-controlled, parallel-group design to 
assess the efficacy and safety of treatment with either bisacodyl tablets or SPS 
drops, respectively, was followed. Male and female patients aged ≥ 18 years suf-
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fering from functional constipation according to the Rome III diagnostic criteria 
[1] were eligible for the trial if able and willing to complete a daily eDiary, able 
and willing to use the rescue medication, and having signed written informed 
consent. At the end of a 2-week baseline period to record bowel symptoms they 
were randomized to a 4-week treatment if functional constipation was con-
firmed by diary data according to the following definition: less than three com-
plete spontaneous bowel movements (CSBMs) per week on average, together 
with at least one of the following symptoms occurring at least 25% of the time: 
straining, incomplete evacuation, and/or lumpy or hard stools (i.e. type 1 or type 
2 stools according to the seven-point Bristol Stool Form Scale [9]). The following 
exclusion criteria were applied at screening: eating disorders such as anorexia 
nervosa and bulimia as a cause of excessive use of laxatives; constipation caused 
by organic disease, metabolic, or neurological disorders; severe psychiatric dis-
orders or any other significant disease or intercurrent illness that, in the investi-
gators’ opinion, would have interfered with participation in the trial; restricted 
mobility (e.g., wheelchair bound or bedridden) that, in the investigators ’ opi-
nion, would have interfered with participation in the trial; intestinal obstruction; 
acute surgical abdominal conditions; anal fissure; ulcerative colitis; clinically sig-
nificant abnormal electrolyte values; concomitant opioid medication; constipa-
tion caused by medication in the investigators’ opinion; premenopausal women 
who were breast-feeding or pregnant or who were of childbearing potential and 
were not using an acceptable method of birth control throughout the study; par-
ticipation in another trial with an investigational product within 1 month before 
enrollment into this study; drug or alcohol abuse; and concomitant use of anti-
biotics.  

Patients received 10 mg of either bisacodyl tablets, SPS drops, or matching 
placebo. In both trials the ratio of active drug to placebo was 2:1. Study medica-
tion was administered once daily in the evening. Halving the dose was permitted 
according to the patient’s need. The patient was also allowed to resume the 
original dose. Patients who did not experience a bowel movement for more than 
72 h were allowed to use a bisacodyl suppository as rescue medication.  

The primary endpoint was the mean number of CSBMs/week during the 
4-week treatment phase of the trial. A spontaneous bowel movement (SBM) was 
defined as a stool not induced by rescue medication and a CSBM was defined as 
an SBM with a sensation of complete evacuation.  

Quality of life (QoL) was assessed using the Patient Assessment of Constipa-
tion (PAC)-QoL questionnaire. The PAC-QoL is a 28-item self-administered 
QoL instrument designed to evaluate a patient’s assessment of constipation over 
time. It generates five scores, a total scale score, and four specific subscale scores 
(worries and concerns (11 items); physical discomfort (4 items); psychosocial 
discomfort (8 items); satisfaction (5 items)). For the wording of the single 
PAC-QoL scores, see Table 4. Minimal and maximal values for each question 
are 0 and 4, respectively. The study protocols were registered under the EudraCT 
Nos. 2007-001991-34 and 2007-002087-10. They were approved by the local eth-
ical committees.  
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Statistics 

The sample size calculations in each trial were based on the primary endpoint. A 
sample size of 200 patients in the study groups receiving the active drug and 100 
patients in the placebo groups would have a 90% power to detect a difference of 
1 in the mean number of CSBMs per week with a 0.05 two-sided significance 
level. Anticipating a dropout rate of 20%, approximately 240 patients in the ac-
tive-drug group and 120 patients in the placebo group were to be entered (ran-
domized) into each of the trials.  

The results presented in the following are based on the full analysis set (FAS = 
all randomized patients who took at least one dose of trial medication and who 
provided any data for the primary efficacy endpoint during the randomized 
treatment phase, including the combined data of the two studies).  

The mean number of CSBMs/week over 4 weeks as well as the improvement 
in the PAC-QoL subscale scores (worries and concerns, physical discomfort, 
psychosocial discomfort, satisfaction and overall score) from baseline were ana-
lyzed using analysis of covariance (ANCOVA) including trial and treatment 
(SPS/BIS) as fixed effects and the respective baseline value as continuous cova-
riate. Treatment differences were estimated by reference to the adjusted least 
square means and the corresponding 95% confidence intervals. 

For the change from baseline in each of the 28 single PAC-QoL scores, ordinal 
logistic regression models adjusting for trial and the baseline PAC-QoL score 
were used. Likelihood-ratio tests were used to test for treatment differences. 
Adjusted odds ratios together with 95% confidence intervals were used to quan-
tify the treatment effect, comparing SPS/BIS and placebo.  

3. Results 

In the two trials 1204 patients were enrolled (screened), 468 patients in the SPS 
trial and 736 in the bisacodyl trial. The pooled full analysis set (FAS) comprised 
718 patients (SPS/BIS: 468, placebo: 250). Demographic and baseline data for the 
pooled FAS are given in Table 1. During the 4 weeks treatment period, less than 
5% of the patients discontinued the studies prematurely. Slightly higher dropout 
rates in the active drug groups were due to the increased occurrence of diarrhea, 
probably due to a fixed dosage regimen at start of therapy which could be 
adapted in the course of the study. 

The number of CSBMs/week increased from a baseline of 1 and 1.1, respec-
tively, to a mean of 4.4 over 4 weeks with active treatment SPS/BIS and to 1.8 
with placebo (see Table 2). 

The results for the improvement in the PAC-QoL subscale scores from base-
line are shown in Table 3 and Figure 1. Active treatment led to a greater im-
provement of PAC-QoL scores for every domain: Mean improvements (adjusted 
for trial and baseline value) from baseline to week 4 in the active treatment 
group vs. placebo were: 0.94 vs. 0.28 points (overall score), 0.68 vs. 0.20 points 
(worries and concerns), 1.09 vs. 0.35 points (physical discomfort), 0.41 vs. 0.19 
(psychosocial discomfort), and 1.57 vs. 0.35 (satisfaction). 
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Table 1. Demographic and baseline data for the pooled full analysis set (pooled FAS). 

 Placebo SPS/BIS 

Number of patients 250 468 

Gender [N (%)] 
Male 

Female 

 
44 (17.6) 
206 (82.4) 

 
126 (26.9) 
342 (73.1) 

Age [years] 
Mean (SD) 

 
53.1 (15.91) 

 
52.9 (16.75) 

Baseline number of CSBMs 
Mean (SD) 

 
1.1 (1.27) 

 
1.0 (1.30) 

Baseline PAC-QoL-overall score 
Mean (SD) 

 
1.95 (0.650) 

 
1.99 (0.700) 

Baseline PAC-QoL-worries and concerns 
Mean (SD) 

 
1.59 (0.815) 

 
1.66 (0.898) 

Baseline PAC-QoL-physical discomfort 
Mean (SD) 

 
2.18 (0.830) 

 
2.20 (0.822) 

Baseline PAC-QoL-psychosocial discomfort 
Mean (SD) 

 
1.03 (0.849) 

 
1.15 (0.895) 

Baseline PAC-QoL-satisfaction 
Mean (SD) 

 
2.94 (0.784) 

 
2.90 (0.837) 

 
Table 2. Adjusted mean (SE) for the mean number of CSBMs/week over the 4 weeks 
treatment period (pooled FAS).  

 Placebo SPS/BIS 

Number of patients 250 468 

Baseline number of CSBMs/week 
Mean (SE) 

 
1.1 (0.08) 

 
1.0 (0.06) 

Mean of CSBMs/week over 4 weeks 
Adjusted* mean (SE) 

 
1.8 (0.18) 

 
4.4 (0.13) 

Comparison vs. Placebo 
Adjusted* mean (SE) 

95% Confidence Interval 
p-value 

 

 
2.5 (0.22) 
(2.1, 3.0) 
<0.0001 

*Adjusted for trial and baseline value. 

 
Table 3. Adjusted mean (SE) improvement in the PAC-QoL scale scores from baseline 
(pooled FAS).  

 
Adjusted* mean (SE) Comparison vs. Placebo 

Placebo SPS/BIS 
Adjusted* mean 

(SE) 
95% confidence 

interval 
p-value 

Worries and  
concerns 

0.20 (0.04) 0.68 (0.03) 0.48 (0.05) (0.37, 059 ) <0.0001 

Physical discomfort 0.35 (0.05) 1.09 (0.04) 0.73 (0.07) (0.61, 0.86 ) <0.0001 

Psychosocial  
discomfort 

0.19 (0.04) 0.41 (0.03) 0.22 (0.05) (0.11, 0.32 ) <0.0001 

Satisfaction 0.35 (0.07) 1.57 (0.05) 1.22 (0.08) (1.05, 1.38 ) <0.0001 

Overall score 0.28 (0.05) 0.94 (0.03) 0.65 (0.06) (0.54, 0.77 ) <0.0001 

*Adjusted for trial and baseline value. 
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Figure 1. Adjusted means (SE) for the improvement in the subscale scores of the PAC- 
QoL questionnaire from baseline for SPS/BIS and placebo, respectively (pooled FAS). 
 

A greater percentage of patients in the BIS/SPS group then in the placebo 
group had an improvement of ≥ 1 point (p < 0.0001) for PAC-QOL and the 
subscale scores satisfaction and physical discomfort. 

With BIS/SPS 47.0 %, 64.3 % and 54.5 % of patients achieved a clinical rele-
vant improvement in the PAC-QOL overall score, the satisfaction score and the 
physical discomfort score, compared to 14.5 %, 26.1 % and 21.7 % with placebo, 
respectively. 

Since patients complaining of constipation suffer especially from dissatisfac-
tion with their bowel function, some respective symptoms have been selected for 
graphical presentation, and their corresponding pre- and post-treatment as-
sessments are shown in Figure 2. Odds ratios (ORs) for the improvement in 
single PAC-QoL scores concerning satisfaction with bowel function (questions 
24-27) were highly in favor of SPS/BIS when compared to placebo: 7.6, 7.3, 6.2 
and 6.7, respectively. ORs together with 95% confidence intervals are displayed 
in Table 4. As can be seen, improvement covered a large range of symptoms 
comprising not only the area of bowel movements, but also of appetite, eating, 
and social interaction. Figure 2 shows this in more detail for selected Items. 
There was a clear positive shift from pre treatment to post treatment in the 
group on active treatment but not in the placebo group.  

4. Discussion 

Although chronic constipation-in contrast to other functional gastrointestinal 
disorders-is associated with a slightly reduced survival (hazard ratio 1.19) [10] 
presumably particularly due to cardiovascular events [11] the main negative im-
pact is the one on quality of life (QoL) [3] [12]. The primary endpoint in thera-
peutic trials in chronic constipation is usually a stool variable such as a minimal 
number or minimal increase, respectively, of complete spontaneous bowel 
movements [13]. This was also the case in our two trials with bisacodyl and SPS.  
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Table 4. Odds ratios and 95% confidence intervals for the improvement in single PAC-QoL scores with regard to patients' physi-
cal discomfort and satisfaction with bowel function (pooled FAS).  

Single item PAC-QoL 
Comparison versus Placebo 

Odds ratio (95% confidence interval) p-value 

1: Have you felt bloated to the point of bursting? 3.412 (2.517, 4.624) <0.0001 

2: Have you felt heavy because of your constipation? 5.931 (4.312, 8.160) <0.0001 

3: Have you felt any physical discomfort? 2.576 (1.910, 3.474) <0.0001 

4: Have you felt the need to open your bowel but not been able to? 5.157 (3.776, 7.043) <0.0001 

5: Have you been embarrassed to be with other people? 1.563 (1.134, 2.156) 0.0064 

6: Have you been eating less and less because of not being able to have bowel movements? 3.023 (2.200, 4.155) <0.0001 

7: Have you had to be careful about what you eat? 2.545 (1.874 , 3.456) <0.0001 

8: Have you had a decreased appetite? 1.875 (1.361, 2.583) 0.0001 

9: Have you been worried about not being able to choose what you eat  
(for example, at friend’s)? 

2.365 (1.689, 3.313) <0.0001 

10: Have you been embarrassed about staying in the toilet for  
so long when you were away from home? 

1.434 (1.067, 1.928) 0.0170 

11: Have you been embarrassed about having to go to the toilet  
so often when you were away from home? 

0.837 (0.622, 1.127) 0.2407 

12: Have you been worried about having to change your daily routine  
(for example, travelling, being away from home)? 

0.894 (0.665, 1.203) 0.4599 

13: Have you felt irritable because of your condition? 3.004 (2.207, 4.088) <.0001 

14: Have you been upset by your condition? 3.413 (2.501, 4.656) <0.0001 

15: Have you felt obsessed by your condition? 2.148 (1.576, 2.927) <0.0001 

16: Have you felt stressed by your condition? 2.405 (1.775, 3.257) <0.0001 

17: Have you been less self−confident because of your condition? 1.671 (1.223, 2.282) 0.0012 

18: Have you felt in control of your situation? 1.650 (1.236, 2.203 0.0007 

19: Have you been worried about not knowing when you are  
going to be able to open your bowels? 

1.783 (1.328, 2.394) 0.0001 

20: Have you been worried about not being able to open your bowels when you needed to? 3.615 (2.663, 4.908) <0.0001 

21: Have you been more and more bothered by not being able to open your bowels? 3.845 (2.819, 5.244) <0.0001 

22: Have you been afraid that your condition will get worse? 3.314 (2.422, 4.535) <0.0001 

23: Have you felt that your body was not working properly? 3.214 (2.377, 4.344) <0.0001 

24: Have you had fewer bowel movements than you would like? 7.566 (5.468, 10.470) <0.0001 

25: Have you been satisfied with how often you open your bowels? 7.336 (5.319, 10.118) <0.0001 

26: Have you been satisfied with the regularity with which you open your bowels? 6.160 (4.508, 8.418) <0.0001 

27: Have you been satisfied with your bowel function? 6.711 (4.894 , 9.201) <0.0001 

28: Have you been satisfied with your treatment? 4.162 (4.508, 8.418) <0.0001 
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(a)                                                          (b) 

 
(c)                                                          (d) 

Figure 2. (a)-(d) Proportion of patients for single scores concerning satisfaction with bowel function (questions 24 - 27) from the 
PAC-QoL questionnaire at the beginning and at the end of treatment for SPS/BIS and placebo, respectively-pooled FAS. Questions 
showing Odds ratios >6 were chosen for graphical presentation. 

 
Since perceived quality of life is probably more relevant as any stool variable we 
present the respective data on PAC-QoL from a combined analysis of our sibling 
trials. Pooled analysis of the data from these trials is meaningful since the active 
principle of bisacodyl and SPS is the same [14] and the trials followed an iden-
tical protocol. A similar combined analysis has been done for prucalopride 
showing that the PAC-QoL questionnaire is a useful measurement tool to assess 
the potential therapeutic value of laxatives in clinical trials from a patient pers-
pective [15].  

As already published in one of our individual papers the improvement in 
symptoms of constipation was reflected in all of the dimensions of the global 
SF-36v2 assessment [8]. Generic questionnaires as the SF-36v2 focus on broader 
aspects of QoL, and are intended for use in general populations or across a wider 
range of disorders. Specific disease and treatment-related effects are generally 
better detected by disease-specific instruments. The latter are developed to assess 
dimensions of health that are likely to be affected by the intervention in the re-
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spective study. Thus, the disease-specific PAC-QoL seems to be even more suit-
able for detecting treatment-induced changes in patients with constipation than 
the generic questionnaire SF-36. The improvement in disease-specific, constipa-
tion-related QoL (PAC-QoL) scores was in favor of SPS/BIS, reflecting an im-
provement in patients’ everyday functioning and well-being. The descriptive p- 
values of the Odds ratios were all below 0.05 except for questions 11 and 12. 
These two questions refer to diarrheal states and should not be positively af-
fected by laxatives such as SPS/BIS. Results from these two clinical trials [7] [8] 
are the first published data demonstrating the impact of these non-prescription 
laxatives on QoL in placebo-controlled, randomized trials though observational 
data did already suggest such an effect. Interviews in 86 women with chronic 
constipation by two self-administered questionnaires, the Psychological General 
Well-Being Index (PGWB) and the Gastrointestinal Symptom Rating Scale 
(GSRS), revealed that psychological well-being according to the PGWB was bet-
ter for the subjects using SPS regularly than for those using other laxatives [16]. 
In general, treating chronic constipation with a laxative regimen is beneficial for 
QoL [17]. Whether this applies also to pelvic floor dyssynergia or whether this 
condition is more amenable to biofeedback treatment is, however, questionable 
because of the lack of high-quality evidence as shown in a recent meta-analysis 
[18].  

Both bisacodyl and its chemically congener sodium picosulfate have an anti-
absorptive-secretory effect [5] [19] and are very potent prokinetics in the colon 
[6] [20] [21]. Since improvement in PAC-SYM (Patient Assessment of Constipa-
tion Symptoms) scores correlated well with an improvement in PAC-QoL over-
all score and the satisfaction subscale score [22] it is not astonishing that these 
potent laxatives improve QoL in afflicted patients.  

A particular problem poses opioid induced constipation since QoL can be re-
duced due to pain, the underlying disease, as well as the side effects of opioids, 
particularly constipation [23] [24]. Though with long-term use many side effects 
associated with opioid therapy subside because of tolerance, constipation does 
apparently not and can significantly affect QoL [23]. In patients taking opioids, 
constipation may be even more distressing for the patient than the pain itself 
[25]. Respondents in the 2012 US National Health and Wellness Survey report-
ing current use of opioids for more than 30 days and experiencing constipation 
were categorized as making modifications to opioid therapy due to constipation 
or not. Modifiers reported poorer health related QoL, worse constipation, more 
pain-related resource use, and lower adherence than non-modifiers [26]. For the 
treatment of opioid induced constipation indirect evidence favors bisacodyl, 
SPS, and macrogol as first choice laxatives [27]. In addition, bisacodyl is used as 
the rescue laxative in most of the therapeutic trials for Opioid Induced Consti-
pation (OIC), and the amount taken is considered a sensitive variable for the ef-
ficacy of the drug under investigation. 

A limitation of this pooled analysis is the lack of direct head-to-head compar-
isons with other laxatives such as macrogol, prucalopride, linaclotide, and lubi-
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prostone. Unfortunately, this kind of studies is not easy to conduct.  

5. Conclusion 

Among self-medicated laxatives, bisacodyl and sodium picosulfate are the only 
drugs which have been shown to considerably improve quality of life in patients 
with chronic constipation based on randomized clinical trials when treated over 
4 weeks. 
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