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Abstract

Gastroesophageal reflux disease (GERD) is one of the most common chronic gastrointestinal

ailments worldwide, with a high prevalence and extremely costly diagnostic and therapeutic

management. A hygienic-dietary regimen, accompanied by weight loss, are important factors

for improving the symptoms of reflux disease. Various ways of correct diagnosis and for

therapeutic management have been attempted over the years, of which the most widely used

diagnostic method is empirical therapy with proton pump inhibitors. Also, questionnaires,

upper digestive endoscopy with biopsies, barium radiography, ambulatory monitoring of

esophageal pH, pH-impedance and esophageal manometry are widely used. Upper

gastrointestinal endoscopy has a good specificity, but a low sensitivity for GERD. Also, the

GERQ questionnaire has a good sensitivity and specificity in the accuracy of GERD diagnostic.

Barium swallow use belongs to the past, and is recommended mostly for the detection of

anatomical anomalies and not for the diagnosis of reflux disease. 24-hour ambulatory

monitoring of esophageal pH is the study of choice to confirm the diagnosis of reflux disease in

patients without endoscopic modifications suggestive of GERD. The association of impedance

to esophageal pH monitoring is the gold standard for diagnosing GERD, making it possible to

differentiate between acid reflux, weakly acid and non-acid episodes, and is also useful for

diagnosing other conditions that mimic the GERD's clinical symptoms.

Key words: gastroesophageal reflux disease, proton pump inhibitors, upper digestive

endoscopy, GERQ questionnaire, ambulatory monitoring of esophageal pH.

Rezumat

Boala de reflux gastroesofagian (BRGE) este una dintre cele mai frecvente afec�iuni cronice

gastrointestinale la nivel mondial, având o prevalen�ă crescută și costuri extrem de ridicate

ale managementului diagnostic și terapeutic. Regimul igieno-dietetic înso�it de scăderea

ponderală reprezintă factori importan�i pentru îmbunătă�irea simptomatologiei bolii de reflux.
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De-a lungul anilor s-au încercat diferite modalită�i pentru diagnosticarea corectă și pentru

managementul terapeutic, printre care cea mai utilizată metodă de diagnosticare este terapia

empirică cu inhibitori de pompă de protoni. De asemenea, mai sunt utilizate chestionarele,

endoscopia digestivă superioară cu biopsii, radiografia cu bariu, monitorizarea ambulatorie a

pH-ului esofagian, impedan�a-pH și manometria esofagiană.

Tranzitul baritat a devenit de domeniul istoric, utilizarea acestuia fiind mai mult recomandată

pentru detectarea anomaliilor anatomice și nu pentru diagnosticarea bolii de reflux. De

asemenea, chestionarul GERQ are o sensibilitate și specificitate bună în acurate�ea

diagnosticării BRGE. Monitorizarea ambulatorie pe 24 ore a pH-ului esofagian reprezintă o

investiga�ie de elec�ie pentru confirmarea diagnosticului de boală de reflux la pacien�ii fără

modificări endoscopice sugestive pentru BRGE. Asocierea impedan�ei la monitorizarea pH-

ului esofagian reprezintă gold standardul pentru diagnosticarea BRGE, făcând diferen�ierea

între episoadele de reflux acid de cele slab-acide sau non-acide, fiind utilă și pentru

diagnosticarea altor afec�iuni ce mimează tabloul clinic al BRGE.

Cuvinte cheie: boala de reflux gastroesofagian, inhibitori de pompă de protoni, endoscopia

digestivă superioară, chestionarul GERQ, monitorizarea ambulatorie a pH-ului esofagian.
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INTRODUCTION

According to the Montreal classification, the

gastroesophageal reflux disease (GERD) is

defined as ”a condition that occurs in the

time point when the reflux of the gastric

content in the proximal and distal esophagus

causes the triggering of symptoms and

complications which occur at least twice

weekly and which affect daily activity” . It
( )1

represents one of the most common chronic

gastrointestinal disorders globally; in USA

approximately 40% of the general population

h a s e s o p h a g e a l s y m p t o m a t o l o g y

intermittently, while only 10-20% of the

population complains weekly of symptoms
(2,

3)

.

The reflux disease has a high global

prevalence, estimated at 8%-33%, and

represents a digestive condition which

affects all age groups, and also both

genders . It is considered one of the most
( )4

costly conditions among digestive disorders;

mostly these costs are due to anti-secretory

treatment with proton pump inhibitors (PPIs),

and also to complex diagnosis methods; thus

costs of 9-10 billion USD/year have been

estimated in the USA .
( )5

PATHOGENESIS

The main mechanisms of triggering the

reflux disease are related to changes

occurred in the gastroesophageal junction,

i.e. a transient lower esophageal sphincter

relaxation (TLESR), and the insufficient

contraction of the lower esophageal

sphincter (LES). Also, presence of a

morphological anomaly of the gastro-

esophageal junction such as hiatal hernia

can lead to the development of GERD due to

the transient relaxation of the LES and its

decreased tonus . In most GERD cases the
( )6, 7

esophageal motor function is normal , but
( )8

esophageal hypermotility can lead to a delay

of the esophageal clearance and therefore to

the increased probab i l i ty o f re f lux

esophagitis .
( )9-11

According to the Montreal definition, non-

erosive reflux disease (NERD) is defined by

the presence of symptomatology associated

to the typical acid reflux, but without

inflammatory changes of the mucosa visible

by endoscopy . In the USA it was identified
( )1

that in about 70% of those who present

typical symptoms of gastroesophageal reflux

the upper digestive endoscopy showed an

esophageal mucosa with normal aspect

(NERD), while 40-50% of these complain of

persistent reflux symptoms despite the

gastric acid suppression therapy with proton

pump inhibitors .
( )12

Esophageal hypersensit ivity is most

commonly defined as a perception disorder

of heartburn symptoms and retrosternal

pain, without the presence of lesions of the

esophageal mucosa . The Consensus of the
( )13

American Gastroenterological Association on

the re f lux d i sease s ta tes that the

symptomatology present within the

esophageal hypersensitivity is due to reflux

episodes, while functional heartburn is not

associated with the presence of gastric acid

reflux episodes .
( )14

At the moment the functional heartburn is a

rather controversial disorder both from the

point of view of the useful diagnostic

investigations and from the point of view of

pathophysiology. The Rome Committee

considers that patients with heartburn but

without endoscopic changes of the mucosa

visible by endoscopy but responsive to

proton pump inhibitor therapy can be

included in the class of non-erosive reflux

disease, and not in the class of functional

heartburn .
( )15
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CLINICAL DIAGNOSIS

The reflux disease is a digestive condition

with a variable clinical presentation which

consists of the presence of typical symptoms

o f a c i d r e f l u x , b u t a l s o a t y p i c a l

manifestations. Typical manifestation within

GERD include heartburn and acid ic

regurgitations, and among the atypical

manifestations are chronic cough, laryngitis,

b r o n c h i a l a s t h m a , d y s p h o n i a ,

pharyngodynia, globus, otitis media, chronic

sinusitis, dental erosions, sensation of a

pharyngeal foreign body . The presence of
( )16

chest pain requires first of all excluding a

p o s s i b l e c a r d i a c c a u s e o f t h e

symptomatology, as in some cases GERD can

cause an angina-like pain . Diagnosing the
( )17

reflux disease is a high-difficulty process and

typically is based on the association between

clinical presentation, response to gastric acid

suppression therapy, and also objective

testing via upper digestive endoscopy and

ambulatory monitoring of esophageal pH.

DIAGNOSTIC INVESTIGATIONS IN

GASTROESOPHAGEAL REFLUX DISEASE

An adequate clinical history is an important

step in issuing a correct diagnosis algorithm

of GERD. The associated symptoms and the

history of medicinal products are important

diagnosis parameters. The hygienic-dietary

regimen can bring significant benefits in case

of some patients with GERD, i.e. avoiding

consistent meals immediately before sleep,

elevating the head of the bead, avoiding the

ingestion of citrus fruits and other food which

increase gastric acidity, besides weight loss

which is an important factor for improving

the GERD symptomatology .
( )18

EMPIRICAL THERAPY WITH PPIS

In case of patients with typical reflux

symptomatology, but without alarm

symptoms, it is indicated to initiate empirical

therapy with proton pump inhibitors in a

regular dose of 40 mg/day for at least 8

weeks. Patients with typical GERD symptoms

who are responsive to acid suppression

therapy have an indication of evidence which

support the diagnosis of reflux disease due to

esophageal exposure to acid reflux.

In the same time patients with atypical

symptoms or non-cardiac chest pain should

also be considered for performing tests of

esophageal function before the empirical

therapy . Generally the empirical study with
( )19

PPIs is the main therapeutic approach of the

symptomatology, as a high rate of

improvement of heartburn in erosive

esophagitis is estimated, with a sensitivity

(Sv) of 78% and a specificity (Sp) of 54% .
( )20

The initial response to anti-secretory therapy

is clinically evaluated after 4-8 weeks of
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treatment, and treatment failure to a

standard PPI dose defines treatment-

refractory reflux disease . In case of
( )14, 21

patients with inefficient response to PPIs in

standard dose administered and with a

normal result at endoscopy and biopsy, it is

considered to further perform additional

inves t igat ions such as esophagea l

manometry and ambulatory monitoring of

esophageal pH to sustain the diagnosis of

GERD or possibly to evaluate an alternative

diagnosis which is associated to the reflux

symptomatology .
( )14,21

GERQ QUESTIONNAIRE

In time, in order to facilitate the diagnosis of

the reflux disease, the use of questionnaires

was imposed, to evaluate the frequency of

symptoms and the quality of life affected by

the presence of symptomatology. Compared

to the objective evidence of reflux disease

using upper digestive endoscopy and by pH

measuring, questionnaires have a Sv=70%

and a Sp=67% . The most commonly used
( )22

questionnaire is GERDQ, which has a good

sensitivity and specificity, and it proved

usefu l enough for d iagnos is in the

management of the reflux disease; an

additional advantage is its low cost

compared to the use of the other diagnostic

procedures such as endoscopy and pH-

metry . However in the present the
( )22

management of the reflux disease is based

mainly on the presence of the typical

manifestations and is periodically updated

via the orientation guidelines in the current

clinical practice.

UPPER DIGESTIVE ENDOSCOPY

It is an extremely useful investigation for the

inspection of the esophageal and gastric

mucosa, with the abi l i ty to provide

information suggestive for the diagnosis of

structural and mucosal anomalies, such as

the presence of reflux and reflux esophagitis,

areas of intestinal metaplasia characteristic

to Barrett' s esophagus, strictures and

malignities, as a matter of fact also with

i m p l i c a t i o n s i n t h e t h e r a p e u t i c

management . Most often it is performed in
( )23

the time point when no improvement of the

esophageal symptomatology is seen

following the empirical therapy with PPIs, as

this has a limited utility in uncomplicated

GERD, due to the fact that approximately

70% of the endoscopic examinations in GERD

are on anti-secretory treatment, and in over

90% of GERD treated with PPIs endoscopic

examinations are negative .
( )24-26

According to the Porto consensus, endoscopy

is indicated in case of therapeutic failure of

PPIs, to evaluate the complications of GERD,

and to identify the possible diagnosis

alternatives whose symptomatology mimics

the clinical presentation of GERD . Patients
( )27

with alarm symptoms such as anemia,

marked involuntary weight loss, dysphagia,

upper digestive hemorrhage, age over 50

years, and a family history of digestive

neoplastic diseases require performing

emergency upper endoscopy.

As time went by it was found that in the

diagnosis of the reflux disease there are

some limitations in the use of endoscopy.

Erosive reflux disease occurs in less than

30% of patients with GERD, while most

patients are classified with non-erosive

reflux disease (NERD). Most esophagites

visualized endoscopically are low grade, and

Los Angeles A esophagites are non-specific;

these are detected in about 7.5% of

asymptomatic cases . When diagnosed with
( )28

accuracy, Los Angeles B esophagitis provides

important information for initiating GERD
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anti-secretory medicinal product therapy;

therefore some researchers have stated that

in such cases measuring of the esophageal

pH is required before performing a possible

antireflux surgery . Endoscopy is useful for
( )29

clinical management, has a good specificity,

but a low sensitivity for GERD.

Biopsies may be needed in differentiation of

NERD from reflux hypersensitivity, functional

heartburn by showing basal cell hyperplasia,

dilated intercellular spaces, papillary

elongation, presence of intraepithelial

inflammatory infiltrate, and sometimes with

the presence of erosions or necrosis,

histopathological changes suggestive for the

initiation of an adequate GERD therapy .
( )30,31

BARIUM RADIOGRAPHY

In recent years it became less and less used

in current medical practice, especially in the

diagnosis of patients with esophageal

symptomatology, including with reflux

d i sease , due to i t s ex t reme ly low

sensitivity . In a study conducted by Belo
( )32 et

al., they sustained the hypothesis that the

use of barium in the diagnosis of GERD has no

diagnostic value, due to the fact that the

presence of reflux is not correlated with the

in fo rmat i on ob ta ined fo l l ow ing an

esophageal pH monitoring test . In the
( )33

study it was noticed that more than half of

patients with pathologic gastric reflux

included in the study had normal radiologic

results, therefore the use of barium swallow

continues to be recommended for the

identification of anatomic anomalies, and not

for highlighting of reflux disease, hiatal

hernia, or esophageal strictures.

24-HOUR AMBULATORY MONITORING

OF ESOPHAGEAL PH

It is the only efficient modality in objectifying

the existence of a pathologic reflux, it allows

direct measurement of esophageal exposure

to acid (acid exposure time, AET), it

determines the frequency of reflux episodes,

and it allows the association between

symptoms and reflux episodes. PH-metry is

often recommended to confirm the diagnosis

of reflux disease in patients without

endoscopic modifications suggestive of

GERD.

Indications for performing pH-metry

include :
( )29-34

� patients refractory to the anti-

secretory therapy with PPIs

� patients who are symptomatic, but

without endoscopic evidence of Los

Angeles A and B esophagitis

� preoperative evaluation of patients

who are to be subjected to antireflux

surgery

� postoperative evaluation of patients

who continue to present symptoms
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suggestive of GERD post-antireflux

surgery

� patients with manifestations atypical

for GERD

Contraindications for performing pH-metry

are: low patient cooperation, use of

anticoagulants or coumarins, coagulopathy,

recent gastric surgery, esophageal tumors or

ulcers, esophageal varices, esophageal

obstructions, maxillofacial traumas, heart

disorders .
( )35

For the correct performance of the

ambulatory monitoring of esophageal pH it is

needed to attempt treatment with PPIs or

histamine H2 antagonists with at least 4-7

days before, and a nocturnal food rest at

least a few hours before performing the

procedure. Acid reflux is considered at a pH

lower than 4 in the distal esophagus. The

sensitivity of this test is significantly

increased in subjects who discontinued the

administration of PPIs. In those patients who

continued the anti-secretory treatment and

are symptomatic, the pH-metry will provide

information only about acid changes, while it

cannot detect information about non-acid

episodes. A normal pH-metry result in

patients on PPIs is suggestive for non-acid

r e f l u x o r p o s s i b l e e s o p h a g e a l

hypersensitivity, but it does not have the

ability to differentiate between these .
( )36, 37

Thus pH-metry continues to be in the present

time an investigation of choice for correct

diagnosis and for therapeutic management

in GERD. Associat ing impedance to

ambulatory monitoring of esophageal pH

increases the sensitivity and specificity of

detecting reflux episodes .
( )38,39

IMPEDANCE-PH

Is a diagnostic modality that is considered to

be the gold standard in diagnosing GERD by

monitoring both esophageal impedance and

pH, for both anterograde and retrograde

detecting of the gastric content in the

esophagus, that can be liquid, gas or mixed,

and in association with the use of pH-metry it

a l l o w s t o e s t a b l i s h t h e c h e m i c a l

characteristics of the pathologic gastric

reflux.

It detects not only an acid pH <4, but also a

weakly acid pH between 4-7, and a non-acid

pH above 7 . One of the parameters used
( )27, 40

in monitoring the esophageal pH is the AET,

which represents the time percentage of the

esophageal pH during which it is lower than

4.0 during its monitoring; it is considered the

most reproducible parameter among the

measurements for reflux, and it has the

abi l i ty to dif ferentiate between the

physiological reflux and the pathological

reflux . The Lyon consensus states that an
( )27, 41

AET lower than 4% can be considered

normal, physiological, while an AET >6 % is

defined as abnormal, and values between 4-

6% are cons ide red border l i ne and

undetermined .
( )23,27

In the Lyon consensus it was proposed to be

considered as being abnormal the presence

during 24 hours of more than 80 reflux

episodes, while a value of 40 or less than 40

reflux episodes to be considered as

physiological .
( )27

The symptom index (SI) is the percentage of

symptomatic episodes related to reflux, and

a value of this parameter over 50% indicates

the fact that most symptoms experienced by

the patient are due to reflux. Symptom

association probability (SAP) is a parameter

which evaluates the probability of the

association of symptoms with reflux

episodes, it has a cut-off of 95%, and it is

considered positive at a value above 95%,

thus signifying the association between the

reflux episodes and the symptomatology
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stated by the patient . The DeMeester score
( )27

was proposed to quantify the exposure to

acid of the distal esophagus using six

parameters, and a value above 14.72

represents the presence of acid reflu .x
( )42,43

ESOPHAGEAL MANOMETRY

This investigation is used especially to

facilitate the accurate placement of the pH or

impedance-pH catheter, and also to evaluate

the esophageal peristalsis and to detect the

esophageal motor d isorders before

antireflux surgery or when there is a

symptomatology refractory to the PPI

treatment .
( )23

CONCLUSIONS

The reflux disease continues to be in the

present time a chronic digestive disorder

commonly encountered globally which

requires in most cases the performance of

additional investigations to demonstrate the

presence of acid reflux episodes, and some of

these investigations are extremely costly.

Reflux monitoring has a decisive role in the

management of patients with symptoms

suggestive of GERD, and in association with

upper digestive endoscopy it facilitates the

establishing the diagnosis of GERD, and also

the defining of various phenotypes which can

orientate the therapeutic management.
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