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EXECUTIVE SUMMARY 57 

This guideline intends to address the EU regulatory position on the main topics of the clinical 58 
development of new medicinal products in the treatment of patients with gastroesphageal reflux 59 
disease (GERD).  60 

1. INTRODUCTION (background) 61 

Gastroesophageal reflux disease (GERD) has been identified as the most common gastrointestinal 62 
diagnosis during visits in outpatient clinics. Estimations suggest that up to 20% of adults are affected 63 
(weekly complaints over an observation period of 1 year).1 An analysis of time trends revealed that an 64 
overall increase during the last 2 decades has taken place and may still be ongoing.2 65 

According to the most recent consensus definition of GERD3, the disease is defined as a condition 66 
which develops when the reflux of stomach contents causes troublesome symptoms and/or 67 
complications. According to this definition, “troublesome” symptoms are those that adversely affect 68 
an individual’s well-being. Typical symptoms (such as heartburn and acid regurgitation) and their 69 
frequency in order to be “troublesome” have also been defined. 70 

Other, earlier definitions put the focus quite similarly on complications (including oesophagitis) but 71 
also on the impairment of Quality of Life 45. 72 

The typical symptoms, heartburn and acid regurgitation have been defined by consensus only and do 73 
currently lack adequate validation. Accompanying symptoms are regarded to be epigastric pain, sleep 74 
disturbances, dyspepsia, dysphagia, odynophagia, nausea, vomiting and others. 75 

The main complications of GERD can be regarded to be reflux esophagitis, the development of 76 
strictures, Barrett’s oesophagus (intestinal metaplasia and dysplasia) and esophageal adenocarcinoma. 77 
In rare cases, oesophagitis may also lead to clinically significant bleeding and/or perforation. 78 

However, despite the possible serious consequences, GERD usually presents as a relatively benign 79 
condition, not leading to a relevant increase in mortality6. GERD has traditionally been seen as a non-80 
progressive disease (as regards the progression from non-erosive to erosive disease, to more severe 81 
erosive disease and to Barrett’s oesophagus and other complications), with progression occurring in 82 
only a small proportion of patients. However, conflicting evidence is available on this topic, indicating 83 
higher progression rates than previously thought. 7. 84 

The pathophysiological factors causing GERD can be divided into those inducing greater exposure of 85 
the oesophagus to stomach contents, and those providing increased mucosal damage or increased 86 
perception of reflux. Key elements representing these factors have been identified to be transient lower 87 
oesophageal sphincter relaxations, and oesophageal hypersensitivity as a result of visceral neural 88 
pathways dysfunction. Risk factors associated with the development of GERD have been identified to 89 
be largely environmental/demographic in nature, such as smoking and alcohol consumption, age and 90 
high body mass index. Although it has long been known that family history is significantly associated 91 
with GERD, the search for genetic susceptibility and identification of specific loci has only just 92 
begun8. 93 

The current knowledge of the prevalence and natural history of GERD in children and adolescents is 94 
limited.  Physiological gastroesophageal reflux (GER) is found in up to 70% of healthy newborns and 95 
infants resolving without intervention in 95% of cases by 12-14 months of age while the incidence of 96 
gastroesophageal reflux disease (GERD) in infants and children has been found to be between 0.47 97 
and 0.9 per 1000 person years. In the adolescent population, up to 3.3% of adolescents reported 98 
heartburn occurring a few times per week. Prevalence of oesophagitis is low at infancy and early 99 
childhood, increasing to adult values only during adolescence. It is important to distinguish between 100 
GER and GERD in children, as medical treatment is seldom warranted in the former and thus it is not 101 
expected that GER would be the focus of drug development.  102 

The definition of GERD in children is neither consistent nor homogeneous. A recent consensus 103 
document, however, defined GERD in the paediatric population based on troublesome symptoms in a 104 
similar way as adult GERD, i.e.  reflux symptoms that are not troublesome (and without complications 105 
in infants) should not be diagnosed as GERD9. Definition of “troublesome”, however, remains a 106 
challenge, particularly in infants. Symptoms associated with GERD in the younger paediatric 107 
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population range from regurgitation, vomiting, abdominal pain, arching and irritability, to feeding 108 
refusal, and/or poor growth. Extra-oesophageal symptoms, e.g. respiratory symptoms, occur in 109 
children as well as adults. Children with secondary GERD (i.e. associated with underlying disorders 110 
such as neurodevelopmental delay or congenital abnormalitiesform a separate sub-group of the 111 
paediatric GERD population as they are more prone to severe and chronic forms of GERD with 112 
complications.  113 

Conservative management of mild GERD consists of positioning and feeding changes. 114 
Pharmacological options for moderate to severe GERD include acid inhibitory agents and prokinetic 115 
agents. Relapse following successful treatment of erosive oesophagitis in children with primary GERD 116 
is rare. Surgical treatment is usually reserved for special circumstances, such as children with 117 
oesophageal atresia.  118 

2. SCOPE 119 

This guideline is intended to assist applicants during the development of products for the treatment of 120 
GERD in adults and children, where no current regulatory guidance exists in the EU.  121 

The guideline does not address drug development in the indication functional dyspepsia which is 122 
defined differently from GERD or eosinophilic oesophagitis. It does not address the specific 123 
requirements for the development of OTC products in the treatment of symptomatic GERD or 124 
heartburn and it does also not address generic drug development in GERD. 125 

3. LEGAL BASIS 126 

This guideline has to be read in conjunction with the introduction and general principles (4) and Part I 127 
and II of the Annex I to Directive 2001/83 as amended. Applicants should also refer to other relevant 128 
European and ICH guidelines (in their current version), particularly those on: 129 

• Note for Guidance on General Considerations for Clinical Trials (CPMP/ICH/291/95). 130 

• Note for Guidance on Good Clinical Practice (CPMP/ICH/135/95). 131 

• Note for Guidance on Dose Response Information to support Drug Registration 132 
(CPMP/ICH/378/95). 133 

• Note for Guidance on Statistical Principles for Clinical Trials (CPMP/ICH/363/96). 134 

• Note for Guidance on Choice of Control Group in Clinical Trials (CPMP/ICH/364/96). 135 

• Reflection paper on the extrapolation of results from clinical studies conducted outside 136 
Europe to the EU-population (Draft; CHMP/EWP/692702/08). 137 

• Note for Guidance on the Investigation of Drug Interactions (CPMP/EWP/560/95) (Along 138 
with: Concept Paper/Recommendation on the need for revision of (CHMP) Note for guidance 139 
on the investigation of drug interactions (CHMP/EWP/297931/08). 140 

• Note for Guidance on Clinical Investigation of Medicinal Products in the Paediatric 141 
Population (CHMP/ICH/2711/99). 142 

• Note for Guidance on Population Exposure: The Extent of Population Exposure to assess 143 
Clinical Safety (CHMP/ICH/375/95). 144 

• Reflection Paper on the regulatory guidance for the use of Health-Related Quality of Life 145 
(HRQL) measures in the evaluation of medicinal products (CHPM/EWP/139391/04). 146 

• Guideline on the Choice of the Non-Inferiority Margin (CHMP/EWP/2158/99). 147 

• Guideline on conduct of pharmacovigilance for medicines used by the paediatric population 148 
(CHMP/PhVWP/235910/05). 149 
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4. DISEASE CLASSIFICATION/POSSIBLE CLAIMS 150 

The following paragraph describes several “disease classes” into which GERD has been subdivided. 151 
However, not all of these subgroups are considered suitable to base indication labelling claims upon, 152 
for which the reasons will be displayed in detail in the following. 153 

4.1 “Disease classes” possibly leading to treatment claims: 154 

4.1.1 Subdivision based on endoscopic findings: 155 

The development of acid-suppressive agents has been based on the primary evaluation of reflux 156 
oesophagitis patients, followed later by the inclusion of non-erosive disease, based on symptomatic 157 
evaluations “only”. This “traditional” subdivision is still considered valid, as it expresses the severity 158 
of the disease, not in terms of severity of symptoms and impairment of quality of life, but severity 159 
regarding acid exposure and the risk of pre-malignant and malignant changes in the oesophageal 160 
mucosa. 161 

The possible indication claims are therefore erosive disease (“reflux oesophagitis”) and “Non-Erosive 162 
GERD”. The indication “Symptomatic GERD” is also possible and may include mild forms of reflux 163 
oesophagitis, see below. A global indication “GERD” may be possible if the two distinct populations 164 
are both studied in the pivotal trials. However, the two populations should be tested in separate trials 165 
(see 5.4.4.). 166 

Erosive disease (reflux oesophagitis): 167 

Reflux oesophagitis has to be diagnosed by endoscopy, using the best validated classification, which 168 
is, at the moment, the Los Angeles classification. The L.A. classification is described in the following 169 
table: 170 

Table 1: Los Angeles classification of reflux oesophagitis 171 

Grade A One (or more) mucosal break(s) no longer than 5 mm, that 
does not extend between the tops of two mucosal folds 

Grade B 
One (or more) mucosal break(s) more than 5 mm long, 
that does not extend between the tops of two mucosal 
folds 

Grade C 

One (or more) mucosal break(s) that is continuous 
between the tops of two or more mucosal folds, but which 
involve(s) less than 75% of the oesophageal 
circumference 

Grade D One (or more) mucosal break(s) which involve(s) at least 
75% of the oesophageal circumference 

The use of other classifications is no longer recommended, but may be justified on a case by case 172 
basis. The presence of mucosal breaks in these patients is therefore regarded to be the main disease 173 
feature.  174 

Non-erosive disease: 175 

Non-erosive disease is per definition a “diagnosis of exclusion” based on the absence of mucosal 176 
breaks. Non-erosive disease is basically not distinct in terms of symptom pattern and severity from 177 
reflux oesophagitis, but has a lower frequency in patients with hiatal hernia, lower acid exposure, and 178 
higher rates of “functional comorbidity”, like functional dyspepsia, IBS, and psychological disorders10. 179 
Whether such a diagnosis can be based on further criteria, like micro-endoscopic diagnosis, has 180 
currently not been established and can therefore not be recommended for the purpose of drug 181 
registration trials at the moment.  182 

If studies in this patient population are conducted, data on endoscopic diagnosis (exclusion of mucosal 183 
breaks) are required before inclusion (see 5.1.2.).  184 
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The condition “Symptomatic Gastroesophageal Reflux Disease” is slightly different from pure “non-185 
erosive disease” because mild reflux oesophagitis (defined as grade A of L.A classification) has 186 
traditionally been included in trials in the “non-erosive” population leading to the claim “symptomatic 187 
GERD” or “symptomatic treatment of GERD”.  188 

The inclusion of mild oesophagitis patients and subsequent claim of “Symptomatic Gastroesophageal 189 
Reflux Disease” is considered acceptable on the basis of adequate justification.  190 

4.1.2 Further Subdivision/claims based on the response to acid suppressive medication, 191 
especially PPIs: 192 

In recent years, there have been a growing number of reports suggesting that about 30% of GERD 193 
patients treated with PPI are partially or completely unresponsive to standard dose and duration of PPI 194 
therapy. These failure rates may even be higher in patients with an (additional or only) atypical 195 
symptom burden11,12,13,14. For these patients, it is usually suggested – as a first step – to increase 196 
(usually double) the dose and duration of therapy with a PPI 15,16. The recommendation, however, is 197 
based on expert opinion only, and not supported by clinical data. 198 

For the inclusion of patients with typical symptomatology while on PPI therapy into clinical trials, it is 199 
therefore considered likewise acceptable that patients are included on the basis of a non-response or 200 
insufficient response to standard dose PPI, or to double-dose with appropriate treatment duration of at 201 
least 4 weeks in patients with non-erosive, and 8 weeks in those with erosive disease.  202 

PPI partial responders 203 

Partial responders should be defined analogously to the general inclusion criteria. This means that a 204 
significant, and “typical” (both heartburn and regurgitation, with one of them being the most 205 
bothersome or severe symptom) symptom burden should exist at inclusion that is considered to be 206 
troublesome by the patient (see 5.1.2.). 207 

PPI non-responders: 208 

The definition of PPI non-responders may be difficult, as this would require a standardised 209 
comparison of symptom burden before and after PPI therapy, which is usually not available in clinical 210 
practice. Therefore, a group of “primary” non-responders may not be reliably identifiable unless a 211 
second treatment trial with a PPI (with standardised symptom recording at inclusion and during and 212 
after end of therapy) is performed. 213 

Similarly, the clear identification of patients initially (partly) responding to PPI therapy and 214 
subsequently experiencing a complete relapse of symptoms (“secondary failures”), may be as difficult 215 
as for the “primary” failures. 216 

However, if “non-response” can be accurately demonstrated, the creation of such a subgroup of 217 
patients with additional indication claims may be possible. 218 

It is therefore recommended that an indication claim may – aside from the indication mentioned above 219 
- include terms such as “only partially responsive to PPI” or “insufficiently responsive to PPI”. 220 

It is assumed that the treatment will be an “add-on” to existing PPI therapy.  221 

For these subpopulations – apart from the patients with “residual” oesophagitis – the requirements for 222 
clinical trials for the “non-erosive” disease population will be applicable (see 6.3.). 223 

4.2 “Disease classes” not leading to  treatment claims: 224 

4.2.1 Typical and atypical GERD 225 

This subdivision based on the characteristics of symptoms has been introduced more recently. 226 
However, in the following, it is shown why this distinction is – at the moment – not considered 227 
suitable for labelling claims. It is considered that only a “typical GERD” population can lead to one of 228 
the indications mentioned in chapter 4.1. 229 
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“Typical” GERD 230 

The typical symptoms of GERD according to the scientific literature are considered to be heartburn 231 
and acid regurgitation. However, the attempt of the Montreal process, to define an overall sensitivity 232 
and specificity of the two symptoms for the diagnosis of GERD, has failed17, for the most part due to 233 
the lack of a gold standard and non-homogeneity of the trials. Therefore, the diagnosis of typical 234 
GERD and its definition by its main symptoms is only based on expert consensus. However, in the 235 
situation with an overwhelming consensus and the lack of practicable alternatives, this definition of a 236 
“typical” symptom spectrum is considered to be acceptable for the purpose of development of new 237 
compounds in the therapeutic area. 238 

Because the typical GERD symptoms heartburn and acid regurgitation translate poorly into several 239 
languages, the symptoms have to be defined with a description. This description should be included in 240 
all studies requiring the recruitment of GERD patients based on symptoms only.  241 
Other symptoms, such as  dysphagia, epigastric pain, or features of “atypical GERD” may or may not 242 
be present in the patient populations included, however, at a lower level than the main symptoms (see 243 
also 5.1.2.) 244 

“Atypical GERD” 245 

Syndromes considered to be associated with or caused by gastroesophageal reflux (disease) are 246 
considered to be the following: 247 

• Non-cardiac chest pain (or “reflux chest pain syndrome”); 248 
• Chronic cough (especially nocturnal cough); 249 
• Chronic laryngitis; 250 
• Asthma. 251 

The association of these symptoms/syndromes with the symptoms of GERD or with endoscopic or 252 
pH-metric diagnosis of GERD is usually relatively weak. Likewise, the treatment success of acid 253 
suppressive medication in these syndromes appears to be rather modest181920 or is mainly based on the 254 
suppression of oesophageal symptoms only21. Therefore, reflux (disease) is usually seen as an 255 
“aggravating” factor of the underlying condition only.  256 

The investigation and subsequent claim of treatment of “atypical GERD” would therefore need to 257 
comprise a rather elaborate diagnostic work-up, showing that (acid or other) reflux is present to a 258 
pathological extent and is associated with the respective symptoms in the patients to be investigated.  259 

On the other hand, the treatment of these complaints would have to show that not only the reflux 260 
related symptoms are positively influenced but that also the “atypical” symptoms get better in a 261 
consistent manner (and, needless to say, both “parts” of the disease should be shown to improve in a 262 
statistically significant and clinically relevant manner). 263 

Therefore, the conduct of trials for regulatory purposes with the goal to claim an indication other than 264 
GERD, by defining a sub-population based on the nature of such “atypical” symptoms, can currently 265 
not be recommended. For such development programs, companies should seek Scientific Advice in 266 
order to receive individual feedback/guidance. 267 

The investigation of patients suffering mainly from associated symptoms (such as asthma, chest pain, 268 
chronic cough, or laryngitis) without proof of a relevant “typical” symptom burden or clear 269 
pathological (acid) reflux cannot not lead to labelling claims for GERD. 270 

Further research, including the possible links between disease and symptoms, pathophysiology and 271 
mechanisms of disease interplay appear to be warranted before clear regulatory decisions can be taken 272 
on these issues. 273 

4.2.2 Functional heartburn 274 

Based on the outcome of pH-monitoring, NERD patients have been further subdivided into “true” 275 
NERD (with pathological increased acid exposure in the oesophagus) and those with normal acid 276 
exposure in pH testing, subsequently diagnosed to be suffering from “functional heartburn”. 277 
Functional heartburn (FH) has been included into the list of functional GI disorders in the Rome III 278 
criteria22, and is, in these criteria, defined as:  279 
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1. burning retrosternal discomfort or pain,  280 
2. absence of evidence that gastroesophageal acid reflux is the cause of the symptom and  281 
3. absence of histopathology-based motility disorders.  282 

This definition is, however, clearly in conflict to the Montreal definition of GERD, which would 283 
include functional heartburn patients into GERD, as the pH of the refluxate is not a criterion for 284 
diagnosis. The exact diagnosis of FH patients would therefore have to be based on exclusion of 285 
mucosal breaks, exclusion of pathological acid exposure, and the exclusion of symptom associations 286 
(in e.g. impedance investigations) 2324.  287 

As the inclusion of patients into GERD therapeutic trials is usually only based on nature and severity 288 
of symptoms (see 5.1.2.), the inclusion of this kind of patients into clinical trials in non-erosive disease 289 
or “symptomatic GERD” appears to be inevitable and is regarded as being fully acceptable.  290 

Any claim for the treatment of FH for an investigational product is however, currently not considered 291 
acceptable because of insufficient validation of this concept at the present time. 292 

5. POSSIBLE TARGETS OF TREATMENT: 293 

Acid suppression 294 

Acid suppressive agents, particularly PPIs are currently the mainstay of therapy in GERD, with good 295 
efficacy and tolerability. However, a need to optimize acid suppression with regard to the daily course 296 
of acid secretion, especially during the night, has been identified. Also, lower healing rates of the more 297 
severe forms of reflux oesophagitis or a faster onset of full treatment effects may constitute a further 298 
potential for optimisation. Therefore, attempts to develop compounds with a longer duration of action 299 
(longer half-life, different release characteristics, and different way of binding to the proton pump) or 300 
with a faster onset of action are under way2526. Whether these will lead to clinically relevant 301 
improvements in efficacy, however, is currently unclear27282930. It is considered self-evident that, even 302 
if superiority to existing PPIs can be shown in specific features (such as night-time reflux complaints, 303 
better control in on-demand medication), this will most likely not lead to a different indication in the 304 
labelling, as the disease to be treated will essentially not change. 305 

Agents influencing motility 306 

Agents acting on the basal lower oesophageal sphincter (LOS) pressure, on transient lower 307 
oesophageal sphincter relaxations (TLOSR) frequency and magnitude/duration, and on (at the same 308 
time) gastric emptying are regarded as potential candidates for drug development in GERD 3132. These 309 
agents would usually be developed in an “add-on” setting to existing acid suppressive medication. 310 
Such claims would therefore be mainly based on symptoms rather than on mucosal healing. This is 311 
considered acceptable, even if patients with remaining (mild) reflux oesohagitis are included in the 312 
studies. However, in these circumstances, patients with reflux oesophagitis should be endoscoped at 313 
inclusion (or an appropriate result of endoscopy within a certain time frame be known).If unhealed 314 
mucosa is found, this should be included as secondary endpoint. If the influence on mucosal injury can 315 
sufficiently and reliably be characterised within the early development of the compound (e.g. in phase 316 
II of the development), confirmatory trials may also be conducted in a more “naturalistic setting” 317 
without further endoscopy. 318 

Other options: 319 

Modulation of visceral pain has been suggested to be a possible further option for the optimisation of 320 
therapy, based on the similarities and associations of GERD with the functional syndromes IBS and 321 
functional dyspepsia regarding visceral hypersensitivity. Because hypersensitivity has been shown to 322 
be involved in the generation of symptoms in GERD, this approach may be considered to be 323 
promising.  324 

Further options may include agents for mucosal protection. Other mechanisms and targets such as 325 
TRPV 1 33, ASIC 1-3 34, P2X 1-7, and others have been discussed as a potential mechanisms to enter 326 
clinical development.  327 

The same requirements as for the agents influencing motility regarding the inclusion of reflux 328 
oesophagitis patients and the conduct of endoscopies would most likely apply in these cases. 329 
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6. CLINICAL STUDY DESIGN 330 

6.1 Patient selection 331 

6.1.1 Inclusion criteria 332 

Endoscopic appearance: 333 

Patients may be included on the presence of mucosal breaks if the indication “reflux oesophagitis” or 334 
“erosive reflux disease” is being proposed. The phase III trials should include a relevant proportion of 335 
all severities, unless a restriction of the indication (e.g. to less severe inflammation, or most severe 336 
inflammation only) is being sought. For endoscopic grading, the Los Angeles classification should be 337 
used (see 4.1.1. and 6.2.2.).  338 

For substances where a “symptomatic claim” only is being sought, endoscopic status should 339 
nevertheless be documented. To this end, either pre-inclusion endoscopy results should be available, 340 
which should not be older than 1 year, or – in pre-treated patients (e.g. as “add-on” to acid suppressive 341 
therapy), previously diagnosed reflux oesophagitis should be re-checked for healing at the time of 342 
inlcusion, and if unhealed, also be followed-up after the end of the trial. For the requirements for 343 
patients with mild reflux oesophagitis included in such trials, see 4.1.1. 344 

Symptoms: 345 

As the cardinal symptoms of GERD are regarded to be heartburn and acid regurgitation, the presence 346 
of both symptoms are required for inclusion of GERD patients in clinical trials in which recruitment of 347 
patients is based on symptoms only, no matter whether the primary endpoint refers to endoscopy or 348 
symptoms only.  349 

Both symptoms regarded as being “typical” of GERD, acid regurgitation and heartburn, have 350 
displayed a relatively weak performance in the stringent sense of diagnostic accuracy35 However, the 351 
gold standard for these comparisons, which has been endoscopic diagnosis has presumably not been 352 
the most adequate. An adequate gold standard may therefore be lacking completely. Therefore, in the 353 
absence of an accurately defined gold standard, consensus definitions are considered acceptable for the 354 
time being. The proposed requirement of both symptoms to be present is expected to increase the 355 
diagnostic accuracy.36 356 

The selection of “typical” GERD patients should be based on the evaluation of overall severity (or 357 
“bothersomeness”). This may be done with either the criterion of rating the “bothersomeness” or 358 
severity on a global level, or with defining and rating the symptoms with a validated scale by 359 
frequency and severity 37 at the time of inclusion.  360 

Typical GERD patients should have the greatest bothersomeness and/or highest symptom burden on 361 
one of the two symptoms heartburn or acid regurgitation (to be defined in the protocol) as opposed to 362 
other concurrent symptoms, and both symptoms should be present. 363 

For inclusion, in addition to the requirement of both symptoms having to be present it should 364 
furthermore be required that the overall severity and frequency of all symptoms as well as the severity 365 
and frequency of at least one of the typical symptoms are above a certain threshold to be defined in 366 
advance, and which may depend on the instrument used (see also 6.2.3.) 367 

Health related quality of life: 368 

As it has been shown that a relevant symptom burden indeed decreases quality of life, inclusion 369 
criteria defining a qualification of patients based on the evaluation of a certain degree of decrease of 370 
quality of life is not warranted. 371 

6.1.2 Exclusion criteria 372 

“Alarm symptoms” 373 

Patients with so-called “alarm features” in symptomatology, like odynophagia, bleeding, weight loss, 374 
anaemia, and blood in stool, pointing to a possible malignant disease of the GI tract should not be 375 
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allowed into clinical trials in GERD. The exclusion can be based on symptoms only. Patients 376 
displaying “alarm symptoms” additionally to the “typical” GERD symptoms may be included based 377 
on endoscopic exclusion of malignancy. 378 

Eosinophilic oesophagitis 379 

Eosinophilic oesophagitis is a clinical entity increasingly diagnosed in adults as well as in children38. 380 
The main features of the disease are the complete unresponsiveness to acid suppressive therapy, the 381 
presence of histological eosinophilia in histological probes of the oesophageal mucosa (although the 382 
overall validity is unclear39), and a normal pH profile of the distal oesophagus. It is typically 383 
associated with the symptoms of dysphagia and food impaction. The exclusion of patients based on a 384 
predominance of the “typical” eosinophilic oesophagitis symptoms only (as above) is considered 385 
acceptable. However, in patients with a predominance of “typical” symptoms and co-existing 386 
significant dysphagia and food impaction, the syndrome should be excluded by endoscopy with 387 
biopsy40. 388 

6.2 Diagnostic methods/Methods to assess efficacy 389 

6.2.1 Methods for the investigation of pharmacodynamics of drug candidates 390 

6.2.1.1. pH Monitoring. 391 

PH monitoring can be done on ambulatory basis and is therefore considered suitable for an outpatient 392 
setting. Usually 24 hours recordings of the pH are used and a maximum time for which pH is allowed 393 
to fall below the threshold of 4 is defined as being pathologic. Thresholds (for percentage of time 394 
pH<4) and duration of observation should be defined and justified in advance. 41.4243 395 

The method is suitable to detect acid reflux only. 396 

The method is recommended for the documentation of the pharmacodynamics of acid suppressive 397 
substances or those influencing the LOS/oesophageal pressure in phase I and II of the development, 398 
when a full elucidation of pharmacodynamics and dose response is required.. In a situation where acid 399 
suppression is used as basal therapy, and additional substances are used in addition, the method may 400 
not be fully appropriate and is therefore not recommended.  401 

pH monitoring may be used as inclusion criterion for clinical trials but is not regarded to be 402 
compulsory due to high diagnostic burden on the patients.  403 

6.2.1.2. Impedance monitoring 404 

pH and impedance monitoring can be combined, which is the preferred method in a highly 405 
experimental setting. Whereas pH monitoring can only detect acid reflux, impedance pH-monitoring is 406 
a technique that can be used to detect all types of GERD (acidic, weakly acidic, and weakly alkaline). 407 

Impedance monitoring or pH-impedance monitoring is considered to be the method of choice in 408 
patients unresponsive or only partly responsive to acid suppressive therapy. The method is 409 
recommended for use especially in substances which aim to influence the motility and/or pressure of 410 
the oesophagus/oesophageal sphincter in order to fully document the pharmacodynamic properties and 411 
dose response in phase I and II of the clinical development (in addition to the documentation of the 412 
pressure changes). 413 

An inclusion of the technique for inclusion or assessment of treatment response in phase III trials is 414 
not recommended for reasons of impracticability.  415 

6.2.1.3. Pressure monitoring and other motility assessment methods 416 

Methods to measure oesophageal pressure (including sphincter pressure) have traditionally been used 417 
to evaluate patients with symptoms of oesophageal obstruction (“swallowing disorders”) or atypical 418 
symptoms, such as non-cardiac chest pain or in the pre-operative work-up for patients undergoing 419 
antireflux surgery44.45. 420 
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The evaluation by manometry is currently not sufficiently standardised, and should be justified on an 421 
individual basis.  422 

Combination with impedance and pH-impedance monitoring is possible. 423 

Manometry, however, is especially considered useful and necessary for substances aiming at altering 424 
the motility of the oesophagus. However, as certain manometrically diagnosed abnormalities might 425 
also be influenced by substances reducing the symptom burden by a different mechanism of action 426 
(e.g. acid suppression, influence on mucosal sensitivity), manometry may also add to the full 427 
elucidation of pharmacodynamic properties in other substance classes. 428 

A routine performance of manometry studies in phase III of the drug development will not be 429 
required. 430 

6.2.1.4. Bile reflux monitoring: 431 
In patients with a suspicion of duodeno-gastro-oesophageal reflux, a method to prove the exposure of 432 
the oesophageal mucosa to bile acids (Bilitec 2000) has been introduced.46. 433 
 434 
This method may be especially useful in the evaluation of patients with persisting symptoms despite 435 
adequate PPI therapy47. It may provide additional information in patients diagnosed with non-acidic 436 
reflux during impedance pH measurements. The method is therefore not recommended for routine 437 
diagnosis but may be useful in the full elaboration of pharmacodynamic properties of a new 438 
substance.48 439 

6.2.2 Endoscopic imaging 440 

The use of the “Los Angeles classification” is recommended for inclusion or exclusion of patients and 441 
as efficacy criterion in clinical trials for erosive disease (see 4.1).49 442 

A truly sensitive and simple diagnostic tool, however remains an unmet need for non-erosive reflux 443 
disease. 444 

Magnification endoscopy50, narrow band imaging51, and confocal laser endomicrosopy have been 445 
proposed to be used as diagnostic tools for non-erosive reflux disease. However, these methods can 446 
currently not be recommended to reliably differentiate patients suffering from reflux related 447 
symptomatology from those with “normal” exposure to gastric contents of the esophageal mucosa.  448 

Development of a new and fully validated tool for the diagnosis of NERD 5253 remains an important 449 
task. Further research on such tools is encouraged to be part of the development programmes of new 450 
drugs in the field. It is, however, considered undesirable that validation of diagnostic or efficacy tools 451 
and their use as outcome measures takes place in the same trial (see also 6.2.3). 452 

6.2.3 Quantification of symptoms 453 

The evaluation and quantification of symptoms of gastro-oesohpageal reflux disease is the main tool 454 
for the selection of patients and for the evaluation of efficacy. Therefore, whenever patients are 455 
included or evaluated based on symptoms, a thoroughly and sufficiently validated tool for the 456 
assessment of symptoms should be used. 457 

Symptoms should always be assessed by the patients themselves because symptom evaluation by 458 
physicians/investigators is considered less reliable54. However, symptom assessment done by the 459 
investigator may be useful as a secondary endpoint. 460 

The symptom response should already be used for evaluation of the properties of possible drug 461 
candidates at relatively early stages of the development in order to be able to relate the 462 
pharmacodynamic response (e.g. acid suppression, change in motility or sensitivity) to symptomatic 463 
response at the time when a substantial diagnostic workup (see 6.2.1.1. to 6.2.1.4) is required. 464 

For the later phases of drug development (phase IIb and phase III), symptom based evaluation forms 465 
the primary basis of proof of efficacy, if the claim is not related to endoscopic healing of (concurrent) 466 
inflammation of the oesophageal mucosa. 467 
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Evaluation and quantification of symptoms are within the scope of patient reported outcomes, for 468 
which – at the moment – no general European regulatory recommendations exist.  469 

For GERD, a substantial number of partly, or even almost fully validated symptom based outcome 470 
measures/scales do exist555657. It is recommended to use fully validated GERD specific instruments 471 
that are focused on symptom evaluation only. The assessment of Quality of Life should be kept 472 
separate from symptom assessment. Symptom evaluation should include severity and frequency of 473 
symptoms. Availability and validity in different languages is to be considered crucial for the use in 474 
multi-national trials. Part of the validation work of symptom questionnaires might be done during the 475 
development programme of possible drug candidates. This may concern also subgroups of patients 476 
(e.g. PPI non-responders) that were insufficiently included in the previously performed validation 477 
studies. However, confirmative clinical trials should not be used for the validation of such a tool. 478 

The symptom questionnaires usually include VAS or several point Likert scales for different domains 479 
of complaints. The number of rating points (in the Likert scales) within these scales may vary between 480 
the tools, however, they should include at least 5 points. The main symptoms of GERD, identified to 481 
be heartburn and acid regurgitation should be included in the scales. 482 

Symptom scales open to deterioration are preferred to dichotomous modes of answers (e.g. like 483 
“satisfactory relief” or “adequate relief”) as the latter have not been validated nor used in GERD. 484 

The evaluation of freedom from the main reflux symptoms, heartburn and acid regurgitation, or 485 
freedom from all reflux-related symptoms, should be included as secondary endpoint(s). 486 

The primary analysis of efficacy should be established on a responder analysis based on the evaluation 487 
of the two cardinal symptoms of reflux disease, heartburn and acid regurgitation. The protocol should 488 
define clearly a treatment responder, i.e. the amount of improvement that is considered to be clinically 489 
relevant. 490 

A minimal clinically relevant change in the overall symptom scale (and its definition) should be 491 
included in the validation of such scales and a minimally clinically relevant change in responder rates 492 
should be pre-defined. 493 

6.2.4 Quality of Life 494 

In reflux disease, it has been shown that Health-Related Quality of Life is significantly impaired58. The 495 
impact of GERD on Quality of Life has found to be similar to other chronic diseases such as ischemic 496 
heart disease.  497 

Quality of Life has therefore to be regarded as an important secondary endpoint in trials not explicitly 498 
investigating the healing of oesophagitis (where the symptom evaluation is the main secondary 499 
endpoint). 500 

Only validated health-related quality of life questionnaire should be used. Partly or even fully 501 
validated scales are already available59. For validation the same rules do apply as for the symptom 502 
questionnaires. 503 

To be used as a main secondary endpoint, disease specific questionnaires are preferred to generic 504 
instruments. 505 

For claims derived from the evaluation of Quality of Life, reference is made to the Reflection Paper on 506 
Health-Related Quality of Life” (EMEA/CHMP/EWP/139391/2004). 507 

For both “Quality of Life” and symptom evaluation scales, a global, generic scale of change (e.g. CGI-508 
I) is recommended to be used as internal validation measure during the trials. 509 

6.3 Design of Clinical Trials 510 

6.3.1 Pharmacokinetic documentation: 511 

The general recommendations for exploration of pharmacokinetics in humans also apply for products 512 
intended to be developed for the treatment of GERD. However, due to the high prevalence of the 513 
disease, increased requirements for the documentation of drug-drug interactions might apply. A risk 514 
based approach based on in-vitro and animal data and the assessment of prescription data of (co-515 
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(prescribed)) drugs is recommended. Regarding drug-drug interactions, the “Note for Guidance on the 516 
investigation of drug interactions” (CPMP/EWP/560/95 and CHMP/EWP/297931/08) should be taken 517 
into account. 518 

6.3.2 Pharmacodynamic trials/phase 1 and 2 519 

As mentioned earlier, early phase trials should investigate the pharmacodynamic properties of the drug 520 
with a variety of diagnostic tools, usually in comparison to placebo. In case of acid suppressive drugs, 521 
active comparators may be included additionally. The correlation of the pharmacodynamic parameters 522 
with the change of symptoms should also be explored at this early phase of the development. 523 

6.3.3 Main therapeutic trials 524 

6.3.3.1. Trial duration, endpoints and general design issues: 525 

The treatment of GERD, being chronic in nature, can be subdivided into acute treatment during which 526 
healing of oesophageal lesions or primary symptom control is the aim, and a maintenance phase, 527 
during which the maintenance of healing and/or symptom control should be achieved. 528 

Large randomized, double-blind treatment trials are required for the proof of efficacy. 529 

Prior to the start of trials that include patients pre-treated with anti-suppressive medication, usually an 530 
appropriate wash-out period should be part of the protocol (e.g. one week in case of H2-antagonists, 531 
and 4 weeks in the case of PPIs). 532 

A possible rebound effect after the end of treatment should be evaluated during an appropriate follow-533 
up period. 534 

Acute treatment: 535 
Reflux oesophagitis 536 

The treatment duration in these trials has traditionally been 4-8 weeks. A trial duration of 8 weeks will 537 
be regarded as the minimum requirement for the documentation of healing of reflux oesophagitis. 538 

The primary endpoint is the complete healing of all mucosal breaks (see also 6.2.2.) at the end of the 539 
trial period.  540 

Other endpoints, such as the recently proposed “complete remission60”, which is a composite of a 541 
validated symptom questionnaire and mucosal healing may be acceptable, depending on justification. 542 

Non-erosive disease: 543 

Trial durations in non-erosive GERD have traditionally been shorter, in the range of 2-4 weeks. 544 
However, treatment durations shorter than 8 weeks will only be acceptable in the future, if either 545 
efficacy in repeated cycles of treatment, maintenance treatment, or in the so-called “on-demand” 546 
treatment can be shown at the same time. The choice of the length of this primary treatment cycle (and 547 
possible further treatment cycles) should be based on the pharmacodynamic properties and the success 548 
rates achieved in phase II, which might bring up the need to explore different treatment durations. 549 

A possible rebound effect after the end of the trials should also be evaluated during an appropriate 550 
follow-up period. 551 

The primary analysis of efficacy should be established on a responder analysis based on the evaluation 552 
of the two cardinal symptoms of reflux disease, heartburn and acid regurgitation (see also 6.2.3.). The 553 
time course of response should be sufficiently taken into consideration with regular assessment of 554 
symptoms (e.g. weekly). Responders would then be defined also considering the time course of 555 
response (e.g. in the example given above: being a responder e.g. 75% of all weeks). 556 

If patients with erosive disease (grade A) are included into trials focusing on symptomatic treatment 557 
only, full documentation of mucosal healing should in these cases be included as secondary endpoint 558 
(in the subgroup). 559 

Maintenance therapy: 560 
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Continuous treatment: 561 

The duration of trials in maintenance therapy should be at least 6 months to sufficiently document 562 
long-term efficacy. At least one year comparative treatment data are, however, necessary to 563 
appropriately document safety (see section 8.). 564 

Possible rebound effect after long-term use may also be considered an issue and should be 565 
investigated. 566 

If the maintencance of effect in patients with previous erosive disease is investigated, the endpoint 567 
should be the maintenance of complete oesophageal healing over the complete duration of the study. 568 

For maintenance treatment in non-erosive disease, the maintenance of “response” (according to the 569 
definition used in the acute studies) over the whole duration of the trial is proposed as the primary 570 
endpoint. 571 

The corresponding time-related endpoints (time to “failure”) are considered to be a main secondary 572 
endpoint. 573 

“On-demand” treatment or “repeated treatment cycles”: 574 

On demand treatment (take the medication whenever symptoms occur) has been documented for PPIs 575 
and other acid suppressant medication6162 for patients suffering from non-erosive disease and mild 576 
oesophagitis and is regarded to be an appropriate mode of handling the chronic nature of the disease, 577 
where symptoms fluctuate in a more inconsistent and short-term basis. 578 

The problem with the assessment of these trials has been identified to be two-fold:  579 

Firstly, the chosen endpoint (“willingness to continue treatment” in most of the trials) was not 580 
validated and not directly related to the symptom burden of the patients. It is furthermore obvious, that 581 
patients waiting for symptoms to re-occur and in which the symptoms do indeed re-occur are per 582 
definition worse-off than those treated continuously in which a continuous freedom from symptoms is 583 
maintained.  584 

Secondly, the problem of worsening of the disease over time, and eventually developing reflux 585 
oesophagitis has also not been widely addressed by these studies. 586 

Therefore it is recommended for these studies, either to use a newly developed validated primary 587 
endpoint, or use Quality of Life evaluations and/or treatment satisfaction as an additional primary 588 
endpoint that might outweigh the anticipated increased symptom burden. Furthermore, at least one 589 
study in a development programme for this treatment regimen should document the exclusion of the 590 
development of reflux oesophagitis. In this special case, when continuous (active) treatment is 591 
compared to an on-demand or intermittent (also active) treatment, blinded studies might be too 592 
difficult to conduct and open studies are considered acceptable. However, blinded evaluation of the 593 
endoscopies is mandatory in this case. 594 

Repeated treatment cycles (otherwise called “intermittent treatment”) may form the alternative basis of 595 
approval. This may be considered for appropriate patient populations with a more “undulating” nature 596 
of their disease course, with longer periods of “off symptoms”. It is not recommended for patients with 597 
a history of frequent relapse (be it symptomatic or endoscopic). At least two treatment cycles should 598 
be documented for repeated short term treatments of 4 weeks. For shorter periods, an appropriate 599 
higher number of treatment cycles are recommended. The need for long-term safety data should 600 
appropriately be considered. 601 

6.3.3.2. Choice of comparator: 602 

Studies in Reflux oesophagitis: 603 

In reflux oesophagitis a specific medication with high success rates (around 85-90% of the patients are 604 
expected to have healed oesophageal mucosa after 8 weeks) and acceptable tolerability is available for 605 
the treatment of typical reflux disease. Therefore, the use of placebo in the investigation of a typical 606 
GERD population appears ethically not justifiable and an appropriate PPI should be used as 607 
comparator.  608 
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For candidate drugs being investigated in comparison to PPIs proposing similar efficacy the non-609 
inferiority margin chosen should not only take into account the magnitude of superiority of the PPIs to 610 
placebo, but also to other substances used in the treatment of GERD (e.g. H2-antagonists). 611 

Studies in non-erosive disease: 612 

Trials in “non-erosive” reflux disease should be conducted in comparison to placebo. This can be 613 
justified by the lower response rate of acid suppressive medication in NERD in comparison to erosive 614 
disease on one hand 63, and the benign, and, mainly non-progressive nature of the disease entity. 615 
However, before inclusion in such trials, the existence of erosive disease should be excluded, e.g. by 616 
historic endoscopy/current endsocopy combined (for the inclusion of Grade A LA classification 617 
oesophagitis: see chapter 6.2.2.).  618 

For such a programme in non-erosive disease, the (possible) development of reflux oesophagitis in 619 
relevant numbers of patients while on active treatment should be properly investigated and excluded 620 
during phase II. Otherwise this would have to be documented in phase III. Appropriate rescue 621 
procedures (medication and facilitated trial exit) should be in place. 622 

Possible other classifications: 623 

For other subgroups of patients, the comparison to a placebo group is generally considered to be 624 
mandatory, especially in those patients insufficiently treated with proton-pump inhibitors, for which 625 
the medication is given in addition to PPI treatment. 626 

Maintenance therapy: 627 

Whereas the above relates to the drug development in the acute treatment, a differentiation for erosive 628 
and non-erosive disease is not necessary for the maintenance parts of the clinical trials regarding the 629 
comparator. For the maintenance parts, placebo is the recommended comparator throughout. An active 630 
comparator may be included additionally. 631 

7. STUDIES IN CHILDREN AND ADOLESCENTS 632 

Notice should be taken of the NfG on clinical investigation of medicinal products in the paediatric 633 
population (CPMP/ICH/2711/99). 634 

Studies in the paediatric population are encouraged. The need to develop appropriate formulas for 635 
children is emphasized. 636 

As there are important differences between GERD in infants and in older children and adolescents and 637 
due to different pharmaceutical forms, drug development in these 2 populations will be addressed 638 
separately.  639 

As the (symptom and pathophysiological) differences between adult GERD and paediatric GERD 640 
decrease with the increasing age of the paediatric population and the relative prevalence of secondary 641 
GERD also becomes lower with increasing age, the extrapolation of adult efficacy data in certain 642 
situations may be possible, if adequately justified. 643 

If the treatment of adolescents for a compound previously only used in adults is proposed, the efficacy 644 
and safety of the substance in adults should be well-established, and possible specific safety problems 645 
(e.g. with long-term use) should be addressed. 646 

7.1 PK/PD studies 647 

As pharmacokinetics may be different in children with GERD, separate PK studies in the different 648 
age-groups are necessary.  Dose-finding has to be performed in children as well.  649 

For pharmacodynamic studies of acid suppressive agents, pH monitoring is currently recommended as 650 
gold standard.  Adding impedance monitoring to standard pH monitoring may improve the accuracy of 651 
reflux-symptom associations.64 Especially for products that are not acid suppressive, impedance 652 
monitoring could be recommended. Validated parameters for impedance monitoring, however, have to 653 
be established in children before a general recommendation for its use in drug development can be 654 
made. 655 
 656 
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7.2 Phase III studies in children 657 

For the indication of paediatric GERD, clinical efficacy and safety data are needed in addition to 658 
PK/PD data. Confirmatory studies should be double-blind, randomised controlled trials (RCT). An 659 
active comparator is generally recommended to be used in paediatric trials. 660 

7.2.1 Studies in erosive GERD  661 

Children with secondary GERD (i.e. associated with underlying disorders such as neurodevelopmental 662 
delay or congenital abnormalities) should preferably be studied in separate trials.  663 

Alternatively, it has to be ensured that sufficient proportions of patients are represented in studies 664 
combining primary and secondary GERD in order to allow meaningful interpretation of results for the 665 
sub-populations. Stratification is recommended. 666 

The primary endpoint should be complete healing of the oesophagitis. Endoscopy is needed to confirm 667 
the presence and severity of erosive oesophagitis and to exclude other diseases. Healing should 668 
likewise be confirmed by endoscopy.   669 

Especially in infants, symptom severity does not correlate with presence of oesophagitis. No specific 670 
and validated classification for evaluation of erosive oesophagitis in children exists. The Hetzel and 671 
Dent classification is commonly used but also the LA classification.  Both are acceptable.  672 

Secondary endpoints include symptom assessments.  There exist currently no validated symptom 673 
questionnaires for erosive GERD in children and development of such a tool during the earlier phases 674 
of development are strongly encouraged, see also symptomatic GERD below. Future questionnaires 675 
that might result in a reduction of the need to perform control endoscopies in this population would be 676 
welcomed. 677 

Microscopic oesophagitis and the value of histology in paediatric GERD has been questioned recently 678 
and it is therefore not mandatory to include a biopsy for purposes other than to diagnose or exclude 679 
other conditions, e.g. eosinophilic oesophagitis.  680 

Recommended duration of trials is 8-12 weeks with 2-4 weeks of follow-up. Relapses are uncommon 681 
following successful healing of erosive oesophagitis in children and therefore, studies on maintenance 682 
treatment would normally not be required, with the exception of children with secondary GERD with 683 
oesophagitis, where maintenance treatment should be addressed in the developmental programme.  684 

7.2.2 Studies in symptomatic GERD 685 

7.2.2.1. Studies in older children (6-12 years) 686 

In children with typical symptoms of adult GERD where heartburn and regurgitation are the 687 
predominant symptoms, drug development could basically follow the same recommendations as for 688 
adults.  689 

In trials for the symptomatic treatment of GERD in children, erosive oesophagitis and eosinophilic 690 
oesophagitis should be excluded by previous or baseline endoscopy. A test for Helicobacter pylori 691 
(Hp) should be performed at baseline and children with Hp associated gastroduodenal disease should 692 
not be included in the trial. Children with alarm symptoms such as bilous vomiting should be 693 
excluded. 694 

The primary endpoint should be symptom based, measuring change in frequency and severity of 695 
symptoms. However, there is a lack of a globally accepted validated symptom-based questionnaire for 696 
children. Furthermore, PRO may not be reliable in the younger age-group, i.e. below the age of 8 697 
years. The I-GERQ/I-GERQ-R has been validated for diagnostic purposes but may not be sensitive to 698 
intervention. As regards individual components of questionnaires, especially for vomiting and 699 
respiratory symptoms, the association with GERD is highly variable. It is acknowledged that at the 700 
time of writing this guideline, much work has to be done as regards the development of good patient 701 
reported outcome questionnaires for children with GERD. Questionnaires for parents are also needed 702 
as well, see studies in infants and younger children below.  703 
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Secondary endpoints proposed include individual PRO items as well as investigators assessment and 704 
use of rescue medication. 705 

Recommended trial duration is at least 4 weeks. A follow-up evaluation period off treatment is 706 
recommended. 707 

7..2.2.2. Studies in infants and younger children (0-5 years)  708 

Physiological GER is common in the age-group below 2 years and should not be the target of drug 709 
development. GERD diagnosis should be made using validated symptom-based questionnaires, such 710 
as the I-GERQ with or without pH measurements to confirm gastroesophageal reflux. Only those 711 
children in whom changes in feeding and positioning have not resulted in a satisfactory reduction of 712 
symptoms should be included in trials of new drugs for GERD. Eosinophilic oesophagitis and food 713 
allergy (e.g. cow milk) should be excluded. 714 

The primary endpoint should be symptom-based, however, reliable parent-reported outcome measures 715 
need to be developed. Secondary endpoints include individual symptoms such as episodes of 716 
regurgitation/vomiting and irritability. 717 

The risk for GI infections following profound acid inhibition with new acid suppressive agent is an 718 
issue that is a special concern in this age-group. 719 

8. SAFETY 720 

GERD is a non life-threatening disease. Therefore, the safety of any therapeutic intervention is 721 
regarded to be of utmost importance. Safe and efficacious medications are already available. The 722 
requirements of the ICH E1 guideline for symptomatic benign disorder will be applicable, as GERD is 723 
regarded as a chronic disease and this makes it necessary to appropriately document the long-term 724 
safety of such compounds (see also 5.4.3.).  725 

Depending on the results of pre-clinical evaluations and on the overall safety profile, a comparison of 726 
long-term pharmacological treatment with surgery based methods of the treatment of GERD post-727 
approval is recommended. 728 

Safety data collected in sub-populations may not necessarily support the authorisation in a wider 729 
patient population. 730 
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