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Abstract 28 

Objective: The first-line recommendations for the management of functional constipation 29 

include nutritional-hygienic measures. We previously showed that a natural mineral water 30 

rich in sulphates and magnesium (Hépar) is efficient in the treatment of functional 31 

constipation. The present study aimed at consolidating those first results and determining a 32 

precise time to response to Hépar. 33 

Research Methods & Procedures: This multicentre, randomized, double-blind, controlled 34 

study of the effect of Hépar on stool consistency and frequency in functional constipation 35 

included 226 outpatients. Following washout, patients used 1.5 litres of water daily, including 36 

1L of Hépar or of low-mineral water, during 14 days. In addition to a daily reporting of stool 37 

consistency by the patient, an expert investigator blindly analysed stool consistency (Bristol 38 

scale), based on photographs taken by the patient. 39 

Results: The primary endpoint was met. Treatment response was more frequent in the Hépar 40 

than in the control group at day 14 (respectively 50% vs. 29%, p=0.001). Mean time to 41 

treatment response was shorter in the Hépar (6.4 days) than in the control group (7.3 days) 42 

(p=0.013). Concomitant stool scoring was available in 60% of the patients. 79% of the stools 43 

had similar scores by the patient and the expert (differences ≤1). Safety analyses showed 44 

excellent results. 45 

Conclusion: This study confirms the efficacy and safety of Hépar in the treatment of 46 

functional constipation, and shows that it is associated with a response within 7 days. Hépar 47 

could be a safe response to the current absence of first-line medication in the treatment of 48 

functional constipation. 49 

 50 

Keywords: Bowel movement; Functional constipation; Clinical trial; Natural mineral water; 51 

Treatment. 52 

53 
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Introduction 54 

Chronic constipation has an estimated prevalence of 14% (around 20% in France) and is twice 55 

as more frequent in women than in men (1-3). It is associated with a high impact on patients’ 56 

quality of life, and high healthcare and other indirect costs (4, 5). 57 

First-line recommendations are lifestyle changes, therapeutic education and nutritional-58 

hygienic measures including 15-40 g fibres per day and sufficient water intake (2, 6). In 2013, 59 

we performed a first randomized, double-blind, placebo-controlled trial to evaluate the 60 

efficacy and safety of the magnesium- and sulphate-rich natural mineral water Hépar in 61 

women outpatients with functional constipation according to the Rome criteria III (7). No 62 

significant effect was observed at week 1 (primary criterion) but constipation was 63 

significantly reduced after 2 weeks of 1L Hépar daily. The 1L Hépar group also showed very 64 

good safety, a decreased number of hard or lumpy stools (Bristol scale, p=0.030 vs baseline) 65 

and a substantial decrease in the use of rescue medication (p=0.034 vs controls). Patient 66 

response correlated with magnesium and sulphate concentrations. However, that 4-week study 67 

could not allow determining the precise delay until response to the treatment (between 1 and 2 68 

weeks). In addition, stool consistency was estimated using the Bristol scale, based on the sole 69 

patient declaration, which could question validity of this measurement. 70 

The present study aimed at determining the precise delay until response to 1L of Hépar daily 71 

and confirming previous results (7). In addition, this study included a parallel stool ranking 72 

(Bristol scale) by an expert physician using photographs taken by the patient. 73 

 74 

75 
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Methods 76 

Study design 77 

This was a multicentre, comparative, randomized, double-blind, placebo-controlled study to 78 

confirm efficacy of the daily consumption of 1L of Hépar per day for 14 days in constipated 79 

outpatients.  80 

Secondary objectives were to assess the mean time to response to the daily consumption of 1L 81 

of Hépar, and the effect of 1L Hépar on stools frequency and stool consistency, abdominal 82 

pain and Rome III criteria. 83 

 84 

Subjects 85 

Healthy patients meeting all of the following criteria were included in the study: i) female 86 

outpatient aged 18 to 60, ii) with a diagnosis of functional constipation according to the Rome 87 

III criteria (8), iii) without any laxative drug for 3 days prior to screening, iv) having easy 88 

access to toilet, v) regularly eating vegetables and fruits, vi) having physical activity, 89 

reasonable walking periods or exercise 2 or 3 times a week and vii) drinking 1.5±0.5L of 90 

water /day. Patients who presented any of the following criteria were excluded from the 91 

study: i) known unsatisfaction to Hépar, ii) concomitant treatment or disease (current or past) 92 

likely to interfere with evaluation of the study parameters and iii) documented pregnancy. The 93 

study was conducted by 28 city-based general practitioners located throughout France. 94 

 95 

Interventions 96 

After a screening visit, patients followed a washout period during 7 to 9 days before study 97 

inclusion. Patients had to stop any drug treatment liable to interfere with transit and drink 1.5 98 

litres per day of a low-mineral spring water (Nestlé Purelife, Nestlé Waters, France). At the 99 

inclusion visit, patients were randomized to the control or Hépar group according to the 100 
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chronological order of inclusion and to a predetermined randomization list in balanced blocks 101 

of 4 treatment units (SAS® software). The randomization list was prepared in advance by the 102 

statistician from the society in charge of the logistic of bottles, and secured in an electronic 103 

file with restricted access. Two sets of sealed envelopes kept by the investigator and the study 104 

manager in a secure and locked place were generated to contain the patient’s randomization 105 

number and allocated group. The investigator could break the blinding in case of absolute 106 

emergency and in accordance with the sponsor. The follow-up visit was performed 15 to 17 107 

days following inclusion. 108 

Patients had to drink 1.5L water per day from day 1 to day 14. Depending on the 109 

randomization, they drank either 1.5L of low-mineral water (Vittel Bonne Source, control 110 

group) or 1L of Hépar + 0.5L of low-mineral water (Hépar group). An additional 0.5L of low-111 

mineral spring water was allowed for patients who were used to consume ≥ 2L of water per 112 

day on average at baseline. Patients could have other sources of water including vegetables, 113 

fruits, soup and cold or hot beverages. 114 

The Hépar total mineralization is 2513mg/L (calcium 549 mg/L; magnesium 119mg/L; 115 

sulphate 1530 mg/L; sodium 14.2 mg/L; potassium 4.1 mg/L; bicarbonate 383.7 mg/L; 116 

Nitrate 4.3 mg/L). Its pH is 7.2 at 23°C. Hépar is currently marketed in France at the mean 117 

observed cost of 0.52€/L (IRI, in retail, Year-to-date October 2016). Control product was a 118 

natural low-mineral water (Vittel Bonne Source (BS)), which total mineralization is 400 mg/L 119 

(calcium 94 mg/L; magnesium 20 mg/L; sulphate 120 mg/L; sodium 7.7 mg/L; potassium 5 120 

mg/L; bicarbonate 248 mg/L; nitrate <0.5 mg/L). Hépar and Control product were contained 121 

in identical 1L bottles plus a second 0.5L bottle of Vittel BS. Both patient and physician were 122 

blind to the treatment. 123 
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If abdominal pain became higher than 70 on a 100 mm visual analogic scale (VAS), rescue 124 

medication (i.e. 2 sachets of 10g macrogol 4000/day) was authorized until return to the basal 125 

abdominal pain level. 126 

 127 

Measurements 128 

During the screening visit (V0), the physician collected sociodemographics, previous medical 129 

history and history of the constipation episode (Rome III criteria), onset of symptoms, 130 

abdominal pain on a 100 mm VAS, dietary habits, physical activities and previous and current 131 

treatments. The patient was provided with a self-evaluation via an e-diary to collect: i) the 132 

number and type of stools (Bristol Scale) (9); ii) abdominal pain rating during the last 24 133 

hours, iii) physical activity and iv) drug, water, beverage and food consumption during 134 

washout. 135 

At inclusion (V1), the physician collected: i) the weekly number and type of stools, ii) Rome 136 

III criteria, iii) ability to complete the e-diary, iv) compliance to the washout treatment (count 137 

of unused bottles), and v) use of rescue medication over the past week.  138 

During the final visit (V2), the physician collected: i) the weekly number and type of stools, 139 

ii) Rome III criteria, iii) AEs, iv) compliance to the treatment (count of unused bottles) and v) 140 

use of rescue medication over the past two weeks.  141 

For the washout and the treatment periods, the type of stools was assessed directly by the 142 

patient on the e-diary (Bristol scale) (9) and, secondarily, blindly analysed by an expert 143 

investigator (Bristol scale). This expert performed a blind review of stool consistency based 144 

on photographs taken by the patients for each of their stools. These photographs were made 145 

accessible through an online database. Both evaluations from the patient and the expert were 146 

performed according to the Bristol scale, which classifies stools in seven types, type 1 and 2 147 

indicating marked constipation, types 3, 4 and 5 as normal stool form and types 6 and 7 148 
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indicating diarrhoea. Pictures not clear enough to allow analyse were not considered by the 149 

expert. 150 

 151 

Outcomes 152 

The primary endpoint was the response to a two-week 1L/day Hépar® water consumption. It 153 

was evaluated using a composite variable based on two separate components of the Rome III 154 

criteria: i) 4 stools or more per week, or an increase of 2 stools or more as compared to 155 

baseline, and ii) less than 25% of lumpy or hard stools, as reported by the patient. Both of 156 

these criteria were required to consider a patient had responded to treatment.  157 

Secondary endpoints were: i) defecation frequency; ii) stools consistency (Bristol scale); iii) 158 

individual and total Rome III diagnostic criteria for functional constipation (Table 1); iv) 159 

abdominal pain (VAS); v) use of rescue medication and vi) Safety (reports of AEs). 160 

 161 

Sample size calculation 162 

The number of subjects required was calculated based on a unilateral test with an α-risk level 163 

of 0.05 and a statistical power of 90%. The hypotheses were based on the results of our 164 

previous study (7), which showed 16.4 percentage points more responders in the Hépar than 165 

in the control group (37.5% vs 21.1%, respectively). The number of patients needed was 131 166 

per group (262 completing the study). Anticipating 10% dropouts, 286 patients had to be 167 

included. Intermediate analyses were performed by an independent statistician in order to re-168 

estimate the number of needed subjects, after 55% of the expected patients were included 169 

(n=79 in each group). The number of subjects was estimated to 101 patients per group.  170 

 171 
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Statistical analyses 172 

The primary endpoint was analyzed in the Intent to treat (ITT) population, which included all 173 

the randomized patients evaluable for the primary endpoint. The per protocol (PP) population 174 

included randomized patients without major deviation to the protocol. The modified per 175 

protocol (PP+) population included patients from the PP population for whom expert stool 176 

rating was available for ≥80% of the stools. 177 

Quantitative variables are described using mean and standard deviation (SD) and compared 178 

using the Student’s t-test for normally distributed variables (Shapiro-Wilk test). Non-normally 179 

distributed variables were compared using the Wilcoxon test. Qualitative variables are 180 

described using number and percentage and compared using the Chi2 or Fisher exact tests. 181 

The time to become responder was described using Kaplan-Meier curves and compared using 182 

the Logrank test. Evolution of abdominal pain was analyzed using analysis of covariance 183 

(ANCOVA). The level of significance was set at alpha=0.05. The correlation between the 184 

expert’s and the patient’s evaluation of stool consistency was analysed using weighed kappa 185 

coefficient, adjusted on concordance level. 186 

Statistical analyses were two-sided and performed using the SAS® software, version 9.4 (SAS 187 

Institute Inc., Cary, NC, USA). 188 

 189 

Ethics 190 

All the patients provided signed informed consent. The protocol was approved on September 191 

05, 2014 by local French ethics committee and the French Regulatory Agency (ANSM: 192 

Agence Nationale de Sécurité du Médicament et des Produits de Santé). It was conducted in 193 

accordance with the principles of the Helsinki Declaration and its subsequent amendments, 194 

and in accordance with Good Clinical Practice (CPMP/ICH/135/95). 195 
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As the tested product was not a healthcare product, no registration to a clinical trial registry 196 

was required before enrolment of the participants. The study was registered to 197 

clinicaltrials.gov on November 13, 2017 under the identifier NCT03348007. 198 

199 
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Results 200 

Population 201 

As illustrated in the flow chart presented in Figure 1, 232 female patients were assessed for 202 

eligibility and 226 randomized between December 2014 and June 2016. The ITT population 203 

comprised 111 patients in the control group and 110 patients in the Hépar group. Mean (±SD) 204 

age was 41.4 ± 11 years, mean height 163.9 ± 6.3 cm and mean weight 65.5 ± 13.5 kg (Table 205 

2). Mean Rome III score was 18.5 ± 4.5 in the control group and 18.2 ± 4.8 in the Hépar 206 

group. It corresponded to mild constipation in 80.8% and moderate constipation in 19.2% of 207 

the patients. At inclusion, patients from both groups also had similar physical activity, fluid 208 

consumption and medical characteristics. No modifications were observed regarding physical 209 

activity or fluid consumption during the study. 210 

Treatment compliance was very good: 93.4% ± 10.8% in the Hépar group and 93.1% ± 9.9% 211 

in the control group, which corresponded to a mean duration of consumption of 14.0 ± 0.9 212 

and 14.0 ± 0.7 days, respectively, and a mean consumption of 1.4 ± 0.2L per day in both 213 

groups.  214 

 215 

Efficacy outcomes 216 

The primary endpoint was met since the proportion of responders at D14 was higher in the 217 

Hépar (50.0%) than in the control group (28.8%) (p=0.001) (Table 3). These results observed 218 

in the ITT population were also observed in the PP (42.9% vs. 26.6%; p=0.02) and PP+ 219 

populations (36.1% vs. 12.5%; p=0.02). This was associated with a higher frequency of stools 220 

output (in the ITT 0.9 ± 0.7 vs 0.7 ± 0.7 stools/day, p=0.02) and a lower proportion of grade 221 

1-2 stools in the Hépar than in the control group (19.4% vs. 32.7%, p=0.03), as recorded by 222 

the patients. 223 
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 The mean time to response to the treatment was shorter in the Hépar than in the control group 224 

(respectively 6.4±0.6 and 7.3± 0.5 days, p=0.013). 225 

 226 

Stool grading according to the Bristol scale was performed for each individual stool by both 227 

the patient and by an expert physician from photographs taken by the patient. From a total of 228 

2818 stools, 2079 photographs (73.8%) were received and 1685 stools (59.8%) had both 229 

scorings. Expert assessment was more severe in 46.4% of the cases, patient assessment was 230 

more severe in 20.4% of the cases and both estimations were identical for 33.4% of the 231 

photographed stools (Table 4). However, 78.8% of the stools had a difference in the 232 

respective rankings lower or equal to 1. The weighed kappa coefficient of correlation was 233 

0.40 (p<0.0001) between the patient’s and the expert’s evaluation. 234 

A total of 202 patients (102 in the control group and 100 in the Hépar group, p=0.46) 235 

provided photographs for at least 25% of their stools. Of the 17 patients who did not, 10 did 236 

not provide any photograph. No significant difference was observed between patients who 237 

provided ≥25% of photographs and patients who provided <25% (Table 5). 238 

 239 

Abdominal pain and other variables 240 

Abdominal pain was estimated daily by the patient and by the physician at inclusion (Table 2) 241 

and at D14 (Table 3). According to the results provided by the physician, no difference was 242 

observed between groups at Day 14. On the contrary, the daily reporting by the patient 243 

showed that abdominal pain was significantly more reduced in the Hépar than in the control 244 

group at Day 14 (VAS: -11.3 ± 25.7 vs -2.2 ± 27.7, respectively, p=0.002). The use of rescue 245 

medication did not differ significantly between groups during follow-up (p=0.28).  246 

Because the number of recruited patients substantially differed between centres (from 1 to 247 

30), a statistically significant centre effect was observed in univariate analysis (Wald test, 248 
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p=0.005). However, the weight of this effect did not significantly affect the results of the 249 

study (p=0.998). 250 

 251 

Safety 252 

The safety was assessed on 222 patients, 111 in each group. A total of 17 patients reported 20 253 

adverse events (AEs) during the study: 5 patients in the control group (7 AEs) and 12 in the 254 

Hepar group (13 AEs). These were 8 seasonal infectious diseases, 5 abdominal pain or 255 

ballooning and 2 headaches. It was estimated that only 2 of these AEs could be related to the 256 

treatment, both in the Hépar group (abdominal bloating and meteorism).  257 

 258 

259 
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Discussion 260 

This study was designed to assess time to treatment of Hepar in the treatment of functional 261 

constipation, and ascertain the results of the previous study we performed on the efficacy and 262 

safety (7). It showed a mean time to treatment response of 6.4 days and confirmed that Hépar 263 

is an efficient and safe treatment of functional constipation. The use of stool photographs 264 

blindly analysed by an expert investigator was an innovation and proved to be rather efficient 265 

since similarity between patients’ and expert’s grading reached 79%. 266 

Recruitment paid a particular attention to focusing on functional constipation. In order to 267 

avoid IBS-C, patients for whom abdominal pain was the dominant symptom were not 268 

included (10). Accuracy was substantiated by the use of an e-diary to be filled-in daily instead 269 

of weekly in the first study, and by the use of photographs taken by the patients for each stool, 270 

with further analysis by a blinded investigator (11). When launching the study, we anticipated 271 

that this requirement might be difficult to accept by the patients, which was not the case since 272 

a photograph was available for 74% of the stools. In addition, patients sending photographs 273 

for lower than 25% of their stools did not show any significant difference with the other 274 

patients. The use of photographs taken by the patients appeared not to induce any substantial 275 

bias. 276 

Another question related to the possibility of substantial discrepancy in stool grading between 277 

patients and the expert. The expert, used to severe cases of constipation, might provide an 278 

evaluation less severe than that of the patient (12). Actually, more severe ranking was twice 279 

as more frequent with the expert. Patients were not specifically trained to use the Bristol scale 280 

and/or might tend to underestimate their perception when having to really declare it to a third 281 

party. The coefficient of correlation between the expert’s and the patient’s assessment was 282 

only 0.4 but such coefficients are strongly influenced by extreme values (13). Some of these 283 

extreme values were most probably due to an error in the way of quotation since some results 284 



 

 

14

differed by 6 points over a total of 7. Nonetheless, 79% of the evaluations were identical or 285 

varied by no more than 1 point between the expert and the patient. In addition, the use of 286 

photographs allows studying outpatients’ response to the treatment in their daily living, which 287 

provides a better image of the actual efficiency of the treatment. 288 

 289 

Response to the treatment was observed in 50% of the patients in the Hépar group versus 29% 290 

in the control group (p=0.001). That difference in the proportion of responders between 291 

groups (i.e. 21%) is close to the figure we reported in the first study (16%). The higher 292 

efficacy of 1L Hépar per day during two weeks in the treatment of functional constipation 293 

was observed in ITT, PP and PP+ populations.  294 

The mechanism of action of such a mineral water is most probably related to its high content 295 

in magnesium and sulfate (14-19). In addition to an osmotic effect retaining water in the 296 

intestinal lumen, due to the moderate intestinal absorption of magnesium and sulfate, 297 

additional mechanisms have been suggested including increased release of cholecystokinin 298 

and activation of the nitric oxide synthase (20), and expression of the aquaporin (AQP)-3 299 

transport protein (21). 300 

 301 

The present study intended both to confirm the previous one and to precisely determine the 302 

time to treatment response. In our first study, a significant response following treatment 303 

initiation was not reached at 1 week but at 2 weeks, meaning that the effect occurred during 304 

the second week. Weekly assessments did not allow sufficient precision and higher 305 

granularity was the prerequisite to determine treatment response on a daily basis. We thus 306 

used daily data recording from e-diaries to allow Kaplan-Meier survival analysis, and showed 307 

a mean time to treatment response of 6.4 days with Hépar, shorter than with controls 308 

(p=0.013). These results confirm that the consumption of 1L Hépar per day significantly 309 
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shortens mean time to obtain response to the treatment. Altogether, results from the first and 310 

the second study suggest in patients responding to treatment that the effect occurred grossly 311 

after one week. The use of e-diaries and stools photographs in this outpatient population 312 

contributed to more accurately show the effect of Hépar in daily life. 313 

 314 

Hépar is highly mineralized and has a characteristic taste. It is an easily available mineral 315 

water largely known in France for its beneficial effect in constipation. Part of, or all the 316 

patients likely had already tried Hépar to improve their symptoms of constipation. As a 317 

consequence, at least part of the patients may have been aware of the group they had been 318 

attributed to. This might have impacted the results we observed between the Hépar and 319 

placebo groups. Nevertheless, the way this effect occurred is not simple to determine (22). 320 

A placebo effect can be easily imagined. The patients being aware of their attribution to the 321 

Hépar group may have anticipated an improvement of their symptoms. However, a nocebo 322 

effect also could be imagined. Patients were recruited in a French general practitioner setting, 323 

during a consultation related to their chronic functional constipation. These patients who 324 

came and see a GP for their constipation most probably already tried Hépar and estimated that 325 

the consumption of this mineral water could not be sufficient for them. As a consequence, it 326 

may be hypothesized that part of the patients attributed to the Hépar group could have a 327 

negative opinion of the efficacy of this mineral water for the treatment of their constipation. 328 

This may have resulted in a nocebo effect and a lowered efficacy of Hépar in this study. 329 

Moreover, a nocebo effect also could have occurred in the patients of the placebo group who 330 

were aware of their attribution in this group. This would have induced a worsening of the 331 

symptoms of constipation in the placebo group during the interventional period, which we did 332 

not observe. Therefore, we believe that the placebo and nocebo effects that may have 333 
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occurred in this study were marginal and unlikely responsible for the significant difference we 334 

observed. 335 

 336 

The current recommendations for functional constipation start with lifestyle changes, physical 337 

activity, education and nutritional-hygienic measures (e.g. sufficient fibre and water intake) 338 

(5, 6, 23-25). Consumption of a water rich in minerals (especially in magnesium) is 339 

progressively taken into account (26). The consumption of Hépar, with its specific 340 

magnesium and sulphate contents, is now supported as a first-line treatment of functional 341 

constipation by this study and the previous one (7). This natural mineral water has been 342 

marketed for more than one century without any question regarding its safety, which clinical 343 

studies confirm. Efficacy and safety of 1L per day of Hépar support its use as a first-line 344 

treatment of functional constipation before considering drug therapy. 345 

 346 

 347 
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Figure Legends 421 

 422 

Figure 1. Flow chart of the patients.  423 

ITT: Intent-to-treat; PP: Per protocol; PP+: Modified per protocol 424 

 425 
 426 
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Table 1. Rome III scoring according to the frequency of symptoms over the two weeks 

preceding measurement 

 Variables Frequency Score 

- Abdominal discomfort or pain 

Never 

<1 day per month 

Once a month 

2 or 3 days per month 

One day a week 

>1 per week 

Every day 

0 

1 

2 

3 

4 

5 

6 

- Discomfort or abdominal improved following defecation 

Never or rarely 

Sometimes 

Often 

Most of time 

Always 

0 

1 

2 

3 

4 

- Straining during defecation 

- Sensation of incomplete evacuation after defecation 

- Sensation of anorectal obstruction/blockage 

- Manual maneuvers to facilitate defecation  

- Difficulty to relax and allow stool evacuation  

- Hard stools 

- Soft or liquid stools 

Never or rarely 

Sometimes 

Often 

Most of time 

Always 

4 

3 

2 

1 

0 

Maximum total score   38 



 

 

Table 2. Patients’ characteristics at inclusion (V1) (ITT population) 

 
Control 

N=111 

Hépar 

N=110 

Total 

N=221 

Age (years), mean ± SD 41.3 ± 10.6 41.4 ± 11.4 41.4 ± 10.9 

Height (cm), mean ± SD 164.0 ± 7.0 163.7 ± 5.6 163.9 ± 6.3 

Weight (kg), mean ± SD 66.0 ± 14.3 64.9 ± 12.5 65.5 ± 13.5 

BMI (kg/m 2), mean ± SD 24.5 ± 5.2 24.3 ± 4.8 24.4 ± 5.0 

Abdominal pain (VAS), mean ± SD 34.2±24.9 32.5± 23.8 33.3±24.3 

Rome III Score    

Mean ± SD 18.5±4.5 18.2±4.8 18.4±4.7 

Severity, n (%)    

Mild, ≤ 22 89 (82.4) 83 (79.0) 172 (80.8) 

Moderate, [23-34] 19 (17.6) 22 (21.0) 41 (19.2) 

Severe, ≥35 0 (0.0) 0 (0.0) 0 (0.0) 

BMI: Body mass index; ITT: Intent-to-treat; VAS: Visual analog scale 
 



 

 

Table 3. Response to the 14-day treatment with a low-mineral water or 1L Hépar daily (Visit 2) 

 ITT population PP population PP+ population 

 
Control 

N=111 

 Hépar 

N=110 
p-value 

Control 

N=94 

 Hépar 

N=98 
p-value 

Control 

N=40 

 Hépar 

N=36 
p-value 

Responders to the treatment, n (%) 32 (28.8) 55 (50.0) 0.001 25 (26.6%) 42 (42.9%) 0.018 5 (12.5) 13 (36.1) 0.016 

Stool frequency (n/day), mean ± SD 0.7±0.7 0.9±0.7 0.019 0.6±0.7 0.8±0.7 0.039 0.6±0.7 0.7±0.6 0.37 

Stool consistency, n (%)   0.037   0.072   0.661 

Grade 1-2 (hard or lumpy) 17 (32.7) 14 (19.4)  17 (34.0) 14 (20.9)  9 (42.9) 6 (26.1)  

Grade 3-5 (normal) 34 (65.4) 52 (72.2)  32 (64.0) 49 (73.1)  11 (52.4) 16 (69.6)  

Grade 6-7 (loose or liquid) 1 (1.9) 6 (8.3)  1 (2.0) 4 (6.0)  1 (4.8) 1 (4.3)  

Rome III Score, mean ± SD 12.3 ± 5.8 12.3 ± 6.0 0.97 12.7 ± 5.6 11.9 ± 5.6 0.31 12.2 ± 5.3 12.1 ± 6.2 0.90 

Abdominal pain (VAS), mean ± SD          

At D14 (Visit 2) 32.5 ± 27.1 21.2 ±22.0  32.4 ± 26.8 21.5 ± 22.5  26.8 ± 25.2 22.2 ± 23.9  

Mean individual evolution since inclusion -2.2 ± 27.7 -11.3 ± 25.7 0.002* -1.9 ± 27.0 -11.3 ± 26.1 0.002 -2.5 ± 27.0 -7.1 ± 23.9 0.36 

Use of rescue laxatives during follow-up, n (%) 25 (23.1) 19 (17.3) 0.28 21 (22.3) 14 (14.3) 0.15 11 (27.5) 4 (11.1) 0.073 

*Repeated measures non-parametric analysis of covariance (ANCOVA) 
ITT: Intent-to-treat; PP: Per protocol; PP+: Modified per protocol; VAS: Visual analog scale 
 



 

 

Table 4. Difference between patient and expert stool scoring on the 7-grade Bristol scale: 

Difference = figure provided by the patient – figure provided by the expert. N=1685 

photographs.  

  Difference N (%) 

More severe Patient evaluation 

than expert evaluation 

-4 5 (0.3) 

-3 25 (1.5) 

-2 75 (4.5) 

-1 237 (14.1) 

Identical evaluations 0 562 (33.4) 

More severe Expert evaluation 

than patient evaluation 

+1 528 (31.3) 

+2 154 (9.1) 

+3 70 (4.2) 

+4 27 (1.6) 

+5 1 (0.1) 

+6 1 (0.1) 

 

 



 

 

Table 5. Characteristics at inclusion and response to treatment at day 14 (Visit 2). Results are 

presented for patients providing photographs for lower or higher than 25% of their stools (ITT 

population) 

 

<25% 

N=17 

≥25% 

N=202 

Total 

N=219 

p 

Age (years), mean ± SD 38.6 ± 9.7 41.5 ± 11.0 41.2 ± 10.9  

Height (cm), mean ± SD 162.4 ± 8.6 163.6 ± 6.1 163.9 ± 6.3  

Weight (kg), mean ± SD 69.8 ± 12.5 65.1 ± 13.5 65.4 ± 13.5  

BMI (kg/m2), mean ± SD 26.4 ± 4.9 24.2 ± 4.9 24.4 ± 5.0  

Abdominal pain (VAS), mean ± SD 36.9±24.2 33.2± 24.3 33.5±24.3  

Rome III Score     

Mean ± SD 19.4±4.5 18.3±4.7 18.4±4.7  

Severity, n (%)     

Mild, ≤ 22 13 (81.3) 158 (80.6) 171 (80.7)  

Moderate, [23-34[ 3 (18.8) 38 (19.4) 41 (19.3)  

Severe, ≥35 0 (0.0) 0 (0.0) 0 (0.0)  

Responder to the treatment, n (%)* 8 (47.1) 79 (39.1) 87 (39.7) 0.520 

Stool frequency (n/day), mean ± SD* 0.9±0.6 0.8±0.4 0.8±0.5 0.9158 

* At Visit 2 

BMI: Body mass index; VAS: Visual analog scale 




