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J’adresse aussi bien sûr mon attachement à toute cette grande bande de potes de la fac qui m’a toujours 
ouvert les bras.  
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Abstract (223 words) 

 

Background: Non response to proton pump inhibitors (PPI) concerns up to 40 % of patients 

treated for gastro-esophageal reflux disease (GERD). Identifying predictive factors of non-

response might help to optimize patients’ treatment. The aim of this study was to determine 

clinical factors associated with non-response to PPI therapy in patients referred for pH-

impedance monitoring. 

Methods: One hundred and sixty eight consecutive patients (105 females, mean age 52 

years, range 17-83) were included between October 2011 and May 2013. Before the 

realization of high resolution manometry and 24-hour pH-impedance monitoring they 

completed a questionnaire including Rome III criteria for functional dyspepsia and irritable 

bowel syndrome (IBS). Comparisons between patients with and without PPI response were 

performed using chi-square or Anova tests.  

Results: One hundred and twenty six patients (83%) were considered as PPI non-

responders and 26 (17%) as responders. No significant difference was observed for age and 

body mass index. No manometric and pH-impedance profiles were identified as associated 

with PPI response. The percentage of patients with functional dyspepsia and IBS was higher 

in PPI non-responders patients (38.5% and 7.7% respectively in PPI responders versus 

65.6% and 27.2% in PPI non-responders; p=0.01 and p=0.03).   

Conclusions and inferences: This study confirms that functional digestive disorders are 

more frequent in patients with persistent GERD symptoms on PPI. PPI non-response in 

GERD may be indicative of hypersensitivity. 
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Introduction 

 

Gastro-esophageal reflux (GERD) is a common disorder affecting approximately 10 to 20% 

of the adult population in Western countries (1). It is defined as the reflux of gastric content 

into the esophagus. It might be associated with typical symptoms (heartburn, regurgitation) 

or atypical manifestations (dysphagia, chest pain, ear nose throat (ENT) symptoms, and 

cough). 

Proton pump inhibitors (PPI) represent the mainstay of GERD treatment. They act by 

suppressing gastric acid secretion. Consequently, the refluxate is less acidic and less 

harmful for esophageal mucosa. Persistent GERD symptoms on standard dose PPI may 

concern up to 40% of patients (2, 3). They may be related to non-compliance to treatment, to 

persistent acid reflux on treatment, to “non-acid” reflux, but also to esophagitis of another 

etiology (eosinophilic esophagitis, infectious or pill esophagitis), or to hypersensitivity (4, 5).  

Identifying predictive factors of PPI non-response might help to understand resistance 

process and optimize patients’ treatment. Non-erosive reflux disease (NERD) is known to be 

associated with a higher proportion of PPI non response compared to erosive esophagitis (2, 

6). Low body mass index (BMI; <25 mg/kg2), and functional digestive disorders (dyspepsia, 

irritable bowel syndrome (IBS), constipation) were more frequently encountered in PPI non 

responders, as well as hiatus hernia and hypotensive esophago-gastric junction (EGJ) (4, 7).  

PH-impedance monitoring is a key examination in GERD suspected patients who failed to 

respond to PPI therapy. It allows the detection of acidic but also weakly acidic reflux events 

which are predominant in patients on PPI (8). As a consequence, this examination is 

essential to understand the mechanisms of PPI refractoriness by identifying persistent acid 

reflux, increased number of weakly acidic reflux or absence of pathological GERD (9, 10).  

Our study aimed to determine demographic and clinical factors associated with non-

response to PPI therapy in suspected GERD patients referred for 24-hour pH-impedance 

monitoring in a tertiary center. Results of pH-impedance monitoring and esophageal high 

resolution manometry were also investigated as potential risk factors for non-response to PPI 

therapy. 
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Materials and methods 

 

We retrospectively selected 200 consecutive patients referred for pH-impedance monitoring 

in a single tertiary center from October 2011 to May 2013. Thirty-two patients with previous 

lung transplantation were excluded. Thus, the study population was composed of 168 

patients (Figure 1). 

 

Clinical data  

Age, sex, BMI, previous anti-reflux surgery and PPI use were collected by reviewing patients’ 

charts. PPI non-response was determined by the physician who performed the examination 

based on patient’s satisfaction. Patients who incompletely responded to PPI therapy were 

considered as non-responders. 

The day of pH-impedance monitoring, presence of typical (heartburn, regurgitation) and 

atypical GERD symptoms (dysphagia, chest pain, belching, hiccups, epigastric pain, ENT 

symptoms, cough, and asthma) was assessed by the physician who performed the 

examination.  

Patients filled self-questionnaires including GERD-Q score (11), Rome III criteria for post-

prandial distress syndrome (PDS), epigastric pain syndrome (EPS) and irritable bowel 

syndrome (IBS) (12, 13). 

 

Esophageal high resolution manometry 

Before pH-impedance monitoring, esophageal high resolution manometry (HRM) (Given 

Imaging, Duluth, GA) was performed to localize EGJ and to assess esophageal function. The 

manometry protocol included at least a 30-s period without swallowing to assess basal EGJ 

pressure and then ten 5-ml water swallows in supine position.  

 

PH-impedance monitoring 

Twenty-four hour ambulatory esophageal pH-impedance monitoring was performed using a 

multi-channel intraluminal impedance system (Sandhill Scientific, Highland Ranch, Colorado, 

USA). The pH-electrode was positioned 5 cm above the upper border of the manometrically 

defined EGJ and the impedance segments were positioned 3, 5, 7, 9, 15 and 17 cm above 
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the proximal border of the EGJ. PH-impedance monitoring was considered to be performed 

off PPI if it was done at least 5 days after PPI cessation. 

 

Data analysis 

HRM studies were analyzed using ManoView V3.0 software (Given Imaging, Duluth, GA). 

One investigator (AG) reviewed systematically all the studies. End expiratory EGJ resting 

pressure was measured in absence of swallowing. The Chicago classification for esophageal 

motility disorders was applied to characterize esophageal contractile activity (14).  

PH-impedance studies were analyzed as proposed by the Porto consensus (15). Total 

esophageal acid exposure (%), and total number of reflux events were determined for each 

study. Off PPI, GERD was considered as pathological when at least one of the following 

criteria was present: esophageal pH < 4 more than 5.8% of total time and/or total number of 

reflux events greater than 53 /24 h. On PPI, pathological reflux was defined as esophageal 

pH < 4 more than 0.4% of total time or/and total number of reflux events greater than 57 /24 

h (16). Finally, for each patient symptom association probability (SAP) was calculated for the 

main symptom and for acid and non-acid reflux events (17). 

Based on the results of pH-impedance monitoring, 4 groups were defined: acid esophageal 

reflux (pathological esophageal acid exposure), non-acid reflux (normal esophageal acid 

exposure and pathological number of reflux events), hypersensitivity (normal esophageal 

acid exposure, normal number of reflux events and SAP≥95%) and functional symptoms (all 

normal criteria). 

 

Statistical analysis 

Data are expressed as mean (range) or median (inter-quartile range, IQR). All characteristics 

were compared between PPI responders and non-responders using chi square test, Fisher 

exact test or one-way analysis of variance of Anova when appropriate. Performances of tests 

were calculated using sensitivity, specificity, positive predictive value and negative predictive 

value.  Additional statistical analysis was performed to compare the 4 groups defined by pH-

impedance monitoring. A p value < 0.05 was considered significant. 
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Results 

 

Patients’ characteristics 

Patients’ characteristics are detailed in Table 1. Overall, regurgitation and/or heartburn were 

encountered in 112 patients (66.7%); they were not associated with other GERD symptoms 

in 71 patients (42.3%). ENT symptoms were the most frequent atypical symptoms (49 

patients, 29.2%). Finally 37 patients (22.0%) reported cough and 26 patients (15.5%) chest 

pain. According to Rome III criteria, functional dyspepsia (PDS and/or EPS) was diagnosed 

in 103 patients (61.3%) and IBS in 41 patients (24.4%). Twenty-six patients (15.5%) were 

considered as PPI responders while 126 (75.0%) were non responders. PPI response was 

not determined in 16 patients (9.5%). 

 

Clinical and manometric features associated with PPI response 

Demographic characteristics were similar in PPI responders and non-responders (Table 1). 

Atypical symptoms alone were more frequently encountered in PPI responders than in non 

responders while typical symptoms were more frequent in PPI non responders (p=0.04). 

Thirty five percent of PPI responders had a positive GERD-Q (score > 8) compared to 45% 

of non responders (p=0.32). Analyzing separately the different components of the GERD-Q 

score (heartburn and regurgitation frequencies, occurrence of epigastric pain, nocturnal 

symptoms, and use of over the counter medication), no significant difference was observed 

for any of these criteria. 

Rome III criteria for EPS, EPS and/or PDS and IBS were significantly associated with 

absence of response (p=0.03, p=0.06 and p=0.03 respectively) (Table 1).  Performances of 

functional dyspepsia and IBS to predict PPI response are detailed on Table 2. 

Esophageal high resolution manometry characteristics did not differ between PPI responders 

and non responders (Table 3).  

 

PH-impedance monitoring off PPI 

Ninety-one patients (54.2%) underwent pH-impedance monitoring off PPI. Among them, 24 

(26.4%) were PPI responders, 59 (64.8%) non responders and 8 (8.9%) had unavailable 

data concerning PPI response (Figure 1). Thirty patients (33.0%) were classified as having 
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pathological GERD (abnormal esophageal acid exposure and/or abnormal number of reflux 

events). 

As shown in Table 4, no specific pH-impedance parameters were predictive of PPI response. 

Grouping patients according to the results of pH-impedance monitoring (acid reflux, non-acid 

reflux, hypersensitivity and functional symptoms), previous anti-reflux surgery was more 

frequently associated with functional symptoms and hypersensitivity than with acid or non-

acid reflux (Table 5). 

 

PH-impedance monitoring on PPI 

Seventy-seven patients underwent pH-impedance on PPI therapy. Two of them (2.6%) were 

PPI responders, 67 (87.0%) non responders and 8 (10.4%) had unavailable PPI response 

data (Figure 1).  

Compared to patients with functional symptoms, patients with persistent acid reflux tended, 

to have higher BMI and to present more frequently dyspepsia symptoms (Table 6).   
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Discussion 

 

Our study clearly showed that functional dyspepsia and IBS symptoms were significantly 

associated with PPI non-response in patients with GERD symptoms. We failed to find any 

manometric or pH-impedance profiles associated with PPI response in these patients. 

Previous anti-reflux-surgery was associated with absence of pathological GERD on pH-

impedance monitoring performed off PPI. 

A significant overlap exists between GERD symptoms and functional digestive disorders. A 

prevalence of 41% and 36% has been reported for dyspepsia and IBS respectively in 

patients with GERD (18). In our cohort we observed a higher prevalence of dyspepsia (61%) 

while IBS was less frequent (24%). We also confirmed that the presence of dyspepsia or IBS 

symptoms might predict the absence of response to PPI therapy (19). Visceral 

hypersensitivity is a common determinant of dyspepsia, IBS and GERD pathophysiology 

(20). PPI therapy triggers the esophageal acid exposure but not the hypersensitivity. Thus 

hypersensitivity might persist despite the decrease of esophageal acid exposure. 

Consequently PPI might not be sufficient to relieve symptoms in patients with predominant 

hypersensitivity.  

We did not find any esophageal symptom predictive of PPI response despite the use of 

systematic questionnaires (GERD-Q score). This questionnaire is neither specific nor 

sensitive to diagnose GERD. Some authors have also previously reported the absence of 

predictive value of these scores to identify patients with pathological GERD on pH monitoring 

(21). Surprisingly, predominant atypical symptoms were associated with better response to 

PPI therapy than typical symptoms. This finding is consistent with a recent publication of 

Patel et al (22). The authors reported better outcome in patients with atypical GERD 

symptoms than in patients with typical symptoms. Their patients’ selection was similar as 

ours: patients were referred in a tertiary center for pH-impedance monitoring either on or off 

PPI. A selection bias may explain that atypical symptoms were associated with PPI 

response. Patients with typical symptoms are usually referred to tertiary center because their 

symptoms are persistent on PPI. Their probability of having pathological GERD is low (23) 

and then they are more akin to have negative pH-impedance monitoring. At the opposite, 

patients with atypical symptoms are referred to confirm pathological GERD whatever the 

response to PPI therapy.  
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Hiatal hernia, hypotensive lower esophageal sphincter and esophageal dysmotility have 

been described as manometric features of GERD (24). We found an important proportion of 

hypotensive peristalsis disorders (weak peristalsis and frequent failed peristalsis) based on 

the Chicago classification. However no specific esophageal contractile pattern or EGJ 

morphology was associated with PPI response. This is consistent with a previous study of 

Zerbib et al (19). However Fletcher et al reported a significant association between 

hypotensive EGJ and PPI failure (7). In this study, patients’ selection differs from ours: 

patients were recruited on the basis of upper gastro-intestinal symptoms, and not only on 

GERD related symptoms as we did.  

PH-impedance monitoring is an essential examination in patients with refractory GERD as it 

may evidence persistent acid reflux but also weakly acid reflux. We failed to find any 

predictive factor of PPI response based on the results of pH-impedance monitoring. This 

finding was previously noticed (19, 25). At the opposite, Ribolsi et al reported an increased 

overall number of reflux episodes associated with treatment failure (26). Only patients with 

positive SAP were included. Therefore we cannot generalize this result to a non selected 

population as ours. 

Our study has some strength. We used validated and reproducible questionnaires in a 

prospective database of patients. We included 168 patients, which is a substantial sample 

size compared to previous studies (7, 19, 22). All patients underwent a systematic evaluation 

with esophageal high-resolution manometry and pH-impedance monitoring. 

However there are several limitations. Firstly, PPI non response was defined in absence of 

PPI therapy standardization and relied on the impression of the physician who performed the 

examination. This subjective definition is close to the daily practice of many 

gastroenterologists and thus our results may reflect the clinical practice in the community. 

Secondly, due to the retrospective design, we were not able to determine if endoscopic 

findings might be helpful in this population to identify predictive factors of response to PPI 

therapy. However it is less likely that the prevalence of esophagitis was high in our study 

since few patients had pathological GERD off PPI and PPI are known to have an efficacy 

close to 96% to heal esophagitis (27). Finally, our population was heterogeneous with typical 

and atypical symptoms and patients with previous anti-reflux surgery. All these patients had 

symptoms which might be related to GERD. We chose to include this heterogeneous 

population as it represents the classical population of patients refereed for pH-impedance 

monitoring in a tertiary center.  
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Conclusions 

In conclusion, functional digestive disorders are frequently associated with GERD and can 

predict treatment failure suggesting a role for hypersensitivity. PH-impedance monitoring and 

high resolution manometry profiles cannot be used to predict treatment response. Further 

studies are required to determine if treatment focused on hypersensitivity might improve 

outcome in GERD suspected patients who failed to respond to PPI therapy. 
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Figure 1 – Flow chart 

 

Among a cohort of 200 patients, 168 patients were included. Distribution of PPI responders 

and non-responders is represented as well as the number of patients who underwent pH-

impedance monitoring on and off PPI. 
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Table 1 – Characteristics of the 168 patients included in the study and clinical 
characteristics according to PPI response 

 

Characteristics All patients 
n= 168 

 

Responders 
n= 26 

Non responders 
n= 126 

p* 

Age (years), mean (range) 
 

52 (17-83) 51 (17-79) 53 (17-83) 0.80 

Gender /Female, n (%) 
 

105 (62.5%) 13 (50.0%) 83 (65.8%) 0.13 

BMI (mg/m2), median (IQR) 
 

25 (21-28) 25 (21-29) 24 (23-25) 0.75 

Previous anti-reflux surgery, n (%) 
 

35 (20.8%) 26 (20.6%) 9 (34.6%) 0.12 

GERD symptom, n (%) 
Typical symptoms alone 
Atypical symptoms alone 
Both typical and atypical symptoms 
 

 
71 (42.3%) 
54 (32.1%) 
43 (25.6%) 

 
9 (34.6%) 
14 (53.9%) 
3 (11.5%) 

 
53 (42.1%) 
38 (30.2%) 
35 (27.8%) 

0.04 
 

Functional dyspepsia n (%) 103 (61.3%) 
 

10 (38.5%) 
 

82 (65.6%) 
 

0.01 
 

Irritable bowel syndrome, n (%) 41 (24.4%) 
 

2 (7.7%) 
 

34 (27.2%) 
 

0.03 

 
*Responders versus non responders  

BMI, body mass index; GERD, gastro-esophageal reflux disease; IQR, inter-quartile range; 
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Table 2 – Performances of clinical factors to predict non PPI response 

 

Clinical factors Sensitivity Specificity Positive 
predictive 

value 

Negative 
predictive 

value 
Functional dyspepsia 
 

65.6 
 

61.5 
 

89.1 
 

27.1 
 

Irritable bowel syndrome 
 

27.2 
 

92.3 
 

94.4 
 

20.9 
 

Functional dyspepsia and/or 
irritable bowel syndrome 
 

72.8 57.7 89.2 30.6 

Functional dyspepsia AND 
irritable bowel syndrome 
 

20.0 96.2 96.2 20.0 
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Table 3 – Esophageal high resolution manometry findings according to PPI response 

Data are expressed as median (IQR). 

 

High resolution manometry characteristics Responders 
n= 26 

 

Non responders 
n= 126 

p 

Hiatus hernia, n (%) 
 

7 (26.9%) 36 (28.6%) 0.83 

Esophago-gastric junction basal pressure 
(mmHg) 
 

8 (3-12) 3 (8-12) 0.92 

Chicago classification, n (%) 
Normal 
Weak peristalsis 
Frequent failed peristalsis 
Absent peristalsis 

 
12 (46.2%) 
11 (42.3%) 
2 (7.7%) 
1 (3.8%) 

 

 
58 (46.0%) 
50 (39.7%) 
13 (10.3%) 
1 (0.8%) 

 
0.98 
0.82 
0.50 
0.32 
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Table 4 – PH impedance monitoring findings according to PPI response. Data are 
presented for patients who underwent 24-h pH-impedance monitoring off PPI 

 

pH-impedance characteristics Responders 

n = 24 

Non responders 

n= 59 

p 

24-h esophageal acid exposure 
median (IQR) (% of total time) 
> 5.8% of time, n (%) 
 

 
1.25 (0.2-3.7) 

3 (12.5%) 

 
0.5 (0.1-2.9) 
9 (15.3%) 

 
0.55 
0.52 

Total reflux events/24h 
median (IQR) (% of total time) 
> 53 reflux events, n (%) 
 

 
30 (19-53) 
6 (25.0%) 

 
36.0 (15-56) 
17 (28.8%) 

 
0.48 
0.72 

Pathological GERD, n (%) 
(esophageal acid exposure >5.8% or number 
of reflux events >53/24h) 

8 (33.3%) 
 

20 (33.9%) 
 

0.96 
 

Symptom Association Probability > 95%, n 
(%) 

8 (40.0%) 14 (29.2%) 0.38 

 
GERD gastro-esophageal reflux disease; IQR inter-quartile range;  
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Table 5 – Clinical characteristics according to pH-impedance monitoring results 

performed off PPI 

 

Clinical characteristics Acid reflux 
 

n= 12 
 

Non-acid 
reflux 
n= 18 

 

Hyper-
sensitivity 

n= 13 

Functional 
symptoms 

n= 48 

p 

Age (years), mean 
(range) 
 

49.0 
(21-72) 

48.5 
(17-71) 

50.0 
(27-81) 

53.8 
(18-79) 

0.56 

Gender /Female, n (%) 
 

7 (58.3%) 9 (50.0%) 10 (76.9%) 31 (64.6%) 0.47 

BMI (mg/m2), median 
(IQR) 

25.5 
(21.8-29.0) 

24.0 
(21.0-27.3) 

22.0 
(20.5-27.0) 

24 
(21-27) 

0.48 

Previous anti-reflux 
surgery, n (%) 
 

0 (0.0%) †‡ 1 (5.6%) † 4 (30.8%) 22 (45.8%) 0.001 

Functional dyspepsia, n 
(%) 

7 (58.3%) 11 (61.1%) 8 (61.5%) 28 (58.3%) 0.99 

Irritable bowel 
syndrome, n (%) 
 

2 (16.7%) 5 (27.8%) 5 (38.5%) 9 (18.8%) 0.43 

GERD symptom, n (%)  
    Typical symptoms 
    Atypical symptoms 
    Both symptoms 

 
2 (16.7%) 
5 (41.7%) 
2 (18.3%) 

 
6 (33.3%) 
6 (33.3%) 
6 (33.3%) 

 
8 (61.5%) 
3 (23.1%) 
2 (15.4%) 

 
14 (29.2%) 
25 (52.1%) 
9 (18.3%) 

0.20 

 
† p<0.05 versus “Functional symptoms” 
 
‡ p<0.05 versus “Hypersensitivity” 
 
BMI, body mass index; GERD, gastro-esophageal reflux disease 
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Table 6 – Clinical characteristics according to pH-impedance monitoring results 
performed on PPI 

 

Clinical characteristics Acid reflux 
 

n= 34 
 

Non-acid 
reflux 
n= 8 

 

Hyper-
sensitivity 

n= 7 

Functional 
symptoms 

n= 28 

p 

Age (years), mean 
(range) 
 

54.9   
(23-83)  

57.6 
(29-78) 

51.5 
(36-76) 

49.9 
(22-74) 

0.49 

Gender /Female, n (%) 
 

24 (70.6%) 3 (37.5%) 4 (57.1%) 18 (64.3%) 0.36 

BMI (mg/m2), median 
(IQR) 

26.4  
(23.8-29.4) † 

26.8 
(22.8-29.3) 

26.6 
(20.2-31.6) 

23.4 
(21.7-27.4) 

0.38 

Previous anti-reflux 
surgery, n (%) 
 

3 (8.8%) 1 (12.5%) 2 (28.6%) 2 (7.1%) 0.40 

Functional dyspepsia, n 
(%) 

27 (79.4%) † 5 (62.5%) 4 (57.1%) 13 (48.2%) 0.08 

Irritable bowel 
syndrome, n (%) 
 

9 (26.5%) 3 (37.5%) 3 (42.9%) 5 (18.5%) 0.50 

GERD symptom, n (%)  
    Typical symptoms 
    Atypical symptoms 
    Both symptoms 

 
19 (55.9%) 
3 (8.8%) 

12 (35.3%) 
 

 
5 (62.5%) 
2 (25.0%) 
1 (12.5%) 

 
3 (42.9%) 
1 (14.3%) 
3 (42.9%) 

 
10 (35.7%) 
9 (32.1%) 
9 (32.1%) 

0.28 

 

† p< 0.05 versus “Functional symptoms” 

BMI, body mass index; GERD, gastro-esophageal reflux disease 
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Aurélien GARROS  

Facteurs associés à l’absence de réponse aux inhibiteurs de la pompe à proton chez des 
patients adressés pour pH-impédancemétrie œsophagienne 

35 pages, 1 figure, 5 tableaux 

Th. Méd. : Lyon 2014 

Résumé 

Introduction  : La non-réponse aux inhibiteurs de la pompe à proton (IPP) concerne plus de 
40% des patients traités pour un reflux gastro-œsophagien (RGO). L’identification de 
facteurs prédictifs de non-réponse peut permettre d’optimiser la prise en charge de ces 
patients. Le but de cette étude était de déterminer des facteurs cliniques associés à la non-
réponse aux IPP chez des patients adressés pour pH-impédancemétrie. 

Matériel et méthodes : Cent soixante huit patients consécutifs (105 femmes, âge moyen 52 
ans, extrêmes 17-83) ont été inclus entre octobre 2011 et mai 2013. Avant la réalisation 
d’une manométrie œsophagienne haute résolution et d’une pH-impédancemétrie des 24h, 
ils complétèrent un questionnaire incluant les critères de Rome III pour la dyspepsie 
fonctionnelle et le syndrome de l’intestin irritable (SII). Les analyses comparant les patients 
répondeurs et non-répondeurs aux IPP utilisaient les tests de chi-2 ou d’Anova. 

Résultats : Cent vingt six patients (83%) étaient considérés non-répondeurs et 26 (17%) 
répondeurs aux IPP. Aucune différence significative n’a été observée pour l’âge et l’indice 
de masse corporelle. Aucun profil manométrique et de pH-impédance n’est associé à la 
réponse aux IPP. Le pourcentage de patients avec une dyspepsie fonctionnelle ou un SII 
était plus élevé chez les non-répondeurs (38,5% et 7,7% respectivement chez les 
répondeurs contre 65,6% et 27,2% chez les non-répondeurs ; p=0,01 et p=0,03). 

Conclusions : Cette étude confirme que les troubles fonctionnels digestifs sont plus 
fréquents chez les patients avec un RGO résistant aux IPP. La non-réponse aux IPP pourrait 
être un témoin d’hypersensibilité viscérale. 

Mots clés Reflux gastro-œsophagien 

Réponse aux IPP 

Dyspepsie 

Syndrome de l’intestin irritable 

PH-impédancemétrie 
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