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GERD is a condition which develops when the reflux of gastric content
causes troublesome symptoms or complications

Esophageal Syndromes

.

Extraesophageal
Syndromes

>\

Symptomatic Syndromes with Established Proposed
Syndromes Esophageal injury Associations Associations
1. Reflux Esophagitls L fie
1. Typical Reflux - Reflux Esophag 2.  Sinusitis
Syndrome 2. Reflux Stricturo it e 3. Idiopathic
o EeaTens SLOPNAGUS | 5 Reflux Asthma Syndrome Pulmonzsy
2.Reflux Chest -Esophageal 1 Reflux Dental Erosion Fibrosis
Pain Adenocarcinoma " syndrome 4. Recurrent Otitis
Syndrome Y Media

Vakil 2006 Am J Gastroenterol
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Recent advances in clinical practice

@ Updates to the modern diagnosis of GERD: Lyon
consensus 2.0

OPEN ACCESS
Recent advances in clinical practice

Table 1 Justification of update of the Lyon Consensus
Key areas in need for update identified by the

steering committee Entities not covered in original Lyon Consensus ~ Entities covered in update of Lyon Consensus
Modern definition of actionable GERD in the context of  Concept of ‘actionable GERD' Description of conclusive GERD where oesophageal
presenting symptoms testing supports revising, escalating or personalising GERD
management
Modern definition of GERD Definition of GERD that takes both troublesome symptoms

and oesophageal test results into consideration; criteria that
rule out GERD are also defined, for use in diagnostic criteria
for disorders of qut-brain interaction

o Gyawali 2023 Gut ®4
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Figure 2. Distribution of GORD prevalence according to country.
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Age

FIGURE 1. Age-specific prevalence of erosive esophagitis in appar-
| ently healthy Taiwanese adults in 1995 and 2002. *P<0.0001
J' compared with 1995.

Lien HC, 2009 J Clin Gastroenterol
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Table 4. Time trend studies for erosive esophagitis in asian regions

Study Time Interval Prevalence rates of Erosive esophagitis (first-second, %)
Singapore: Ho ef al © 9 years (1992-2001) 4310100

Philippines; Sollano efal™ 6 years (1994/7-2000/3) 291063

Malaysia; Goh ef al = 10years (1989/1990-1999/2000) 20t 64

Taiwan; Lien ef o T years (1995-2002) 5010126

Kim et al. 2009” 10 years (1995-2005) 1.8% (1995), 5.9% (2000), 9.1% (2005)

Goh KL, 2011 J Gastroenterol Hepatol
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35%
Endoscopy-positive .
T 30% ﬂ 5% |
Erosive reflux Complicated 65%
disease GED Endoscopy-negative -

40%
True NERD

o0,
. Acid hypersensitive
. oesopheagus

25% :
Functional 15% -~
heartburn |, Nonm-acid .

i hypersensitive
i oesopheagus

. ®10
Savarino E, 2013 Nature Rev Gastroenterol & Hepatol
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Results of a Survey of 71,812 Persons in the United States

Ever had GERD symptoms ! ff 'ﬁ‘ ’M‘

Factors associated Factors associated

with GERD symptoms with PPl-refractory

in past wees GERD sympioms
Had GERD symptoms in the T ﬁ‘
past week | + Female sex « Female sex
*  Non-Hispanic + Latino race
white race

Persistent GERD symptoms in » Younger age
l" I‘

persons taking daily PPIs » Comarbidities

Delshad 2020 Gastroenterol
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« Symptoms (heartburn and/or regurgitation) not

responding to a double dose of a PPI during a
treatment period of at least 12 weeks. sifrim 2012 Gut

» Persistent and troublesome GERD symptoms
after at least 8 weeks of a standard dose of
PPIl. (Asia-Pacific consensus) Fock KM 2006 Gut
o * Troublesome= impairment of patients’ quality of life

12
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[ Patients whose reflux symptoms responded to PPl therapy
[1Patients with persistent reflux sympioms despite PPI therapy
120,
110
100 |
90 ;
80 ;
70 ;
60 ;
50 ;
40 ;
30 ;
20 1
10
0 -

SF-36 score

| PF RP BP GH I VT SF RE MIH|
Phvsical health Mental healih

Becher 2011 Aliment Pharmacol Ther 013
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Poor compliance.

Obesity (BMI>30),

Lack of performed lifestyle interventions,
Atypical GERD symptoms (cough, chest pain),
Long disease duration,

Hiatal hernia,

EE LAgrade C & D,

positive H. pylori status,

Dickman 2011, J Neurogastroenterol Motil
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Table 3 Factors influencing treatment response

Factor Logistic regression p-value
ERD/NERD | NERD <0.0001
HADS total score <0.0001

- Anxiety sub-score <0.0001

- Depression sub-score <0.0001
IBS <0.0001
BMI| Low BMI 25.7 NR vs. 26.8 R <0.0001
Gender | Female 0.0011
Geography 0.0052
H. pylori Not significant
Age Not significant
Oesophagitis grade (A-D) Not significant

Heading 2011 BMC Gastroenterol

®15
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 REAL LIFE study (n=1888) a multicentre,
multinational, prospective, open study of 8
weeks pantoprazole treatment, 40 mg daily

* Non-response rates: South Africa (17.5%),
Western Europe, South America and Canada
(~28%), Australia (38.3%) and Asia (39.2%) .

E:E 51 |||

Heading 2011 BMC Gastroenterol

016
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Failure on PFPI gd
40507

'.

o

Barreit's ocesophagus
o—1050

\

Failure on PFI q
6—15%

v

d Failure on PPI gd

2050

FPI failure
patients

N
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Fass R, 2005 Aliment Pharmacol Ther «17
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Cumulative increase of patients with SSR during the 8-wk active-phase therapy in
patients with different BMI groups

I

100 4 BMI group
— <26
_,—J— — 25-30
2
3o =30 kgim

[7<

o
=]
L

o
(=3
o

*
Log rank test
P < 0.001

Cumulative proportion of patients with SSR (%)
S
i |

|

0 10 20 30 40 50 60
SSR_date

N Sheu BS, 2007 Am J Gastroenterol ®18
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[ Patients whose reflux symptoms responded to PPI therapy
tients with persistent reflux symptoms despite PPI therapy

(\)
&)

N
o

&)

Psychological general well-being score
o

nxiety Depresgion Well-being Self-control Health Vitality

Becher 2011 Aliment Pharmacol Ther ¢ !7
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Males (n=10735) (b) Females (n=1198)

GERD
alone

IBS
alone
5.1%
(n=55)

15.0 %
(n=161)

IBS- IBS-
GERD GERD

overlap overlap

* Predictors of overlap vs. GERD alone were insomnia (OR
1.5; 1.13-1.90), frequent abdominal pain (OR 1.8; 1.02-3.2),
a higher somatization (OR 1.7;1.1-2.4).

e Jung, 2007 Aliment Pharmacol Ther ~ ©20
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Table 3 Independent predictive factors of PPl failure in three groups of
patients with gastro-oesophageal reflux symptoms (multivanate

analysis)
Factor OR (95% CI) p Value*
Whole population (n=100)
BMI =25 kg/m? 5.33 (1.88 to 15.07) 0.002
Functional dyspepsia 5.61 (1.99 to 15.79) 0.001
MNo oesophagitis 419 (1.00 to 17.64) 0.050
Patients with symptoms (n=85)
BMI =25 kg/m? 5.03 (1.66 to 15.23) 0.004
Functional dyspepsate 4.46 (1.46 1o T3:66 0.009
#table bowel syndrome 3.65 (1.03 to 12.98) e
Patients with documented GORD (n=67) PY PH-impedance
Functional dyspepsia 7.95 (2.00 to 31.60) 0.003
No oesophagitis 6.96 (1.09 to 44.30) 0.040
Iritable bowel syndrome 6.51 (1.51 to 28.08) 0.012
R =25 kg/m* 451 (1.17 to 17.38) 0,024
Patients with documemed-G6RB-had 24 h nesnphageal-astd-exposure 5% and/or positive

SI/SAP. Zerbib F, 2012 Gut
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Table 1. Putative mechanisms for failure of proton pump
inhibitor (PPI) treatment

e |Compliance

e |Improper dosing time

o |'Weak acidic reflux |

* [Duodenogastroesophageal/bile reflux

e | Esophageal hypersensitivity

e Delayed gastric emptying

e | Psychological comorbidity

e |Concomitant functional bowel disorder

e Reduced PPI bioavailability

e Rapid PPl metabolism

- PPl resistance

- Mocturnal reflux

o Helicobacter pylori infection status
e Fosinophilic esophagitis

N Fass, 2009 Am J Gastroenterol 4
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94 m Asia Pacific (N = 450)
m Unites States (N = 1064)

(%) 100

80

60

40

20

0
Breakthrough Nocturnal Additional Felt satisfactory
symptoms breakthrough medications relief
needed

Goh KL, 2014 J Gastroenterol Hepatol (Asia Pacific Survey, GAPS)
AGA Survey. Harris Interactive Inc; 2008.
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g 71.0%
m PPl +0OTC
60 -
= PPI only
40 -
22.2%
20 -
6.8%
. I
QD regimen BID regimen more than twice a day
or on an as-needed
basis

R Chey WD Curr Med Res Opin 2009 ®26
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Before breakfast — 49.4%

With breakfast I 29.5%
Before lunch | 2.3%

With lunch |l 2.6%
Before dinner |l 7-1%

With dinner |l 11.8%
Right before sleep [N 16.7%
During the night i 1.8%

As needed [l 4.4%

Other times j 1.0%

Chey WD 2009 Curr Med Res Opin
Gunaratnam NT 2006 Aliment Pharmacol Ther
N The Gallup Study 2000 *27
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A survey of 491 physicians
found that 70% of primary
care physicians and 20%
of gastroenterologists In
the US advised patients to
take the PPI dose at bed
time or did not believe that
the relationship
to meals was important

With meal

Without meal

Tutuian, 2003 Am J Gastroenterol
Hatlebakk JG, 2000 Aliment Pharmacol Ther

Barrison AF, 2001 Am J Med ® 238
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« According to a large population-based survey, only 55% of the
GERD patients took their PPIs as prescribed (complete relief
of heartburn at a rate of 11.5%/week).

« The presence & severity of symptoms, and personal
preference to take PPlIs affect the adherence.

« Knowledge about GERD, desire for personal control, the
prescribed drug (taste, consistency, etc), side effects, number
of pills per day, concomitant therapies, age, personality,
socioeconomic status and healthcare coverage.

xT:ﬂ

N\

The Gallup Study 2000,

Chiba 1997 Gastroenterol

Hungin AP, 1999 Br J Gen Pract
Fass, 2005 Aliment Pharmacol Ther”’
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ACG Clinical Guideline for the Diagnosis and
Management of Gastroesophageal Reflux Disease

1.

We recommend weight loss in overweight and obese patients
for improvement of GERD symptoms (strong recommendation,
moderate level of evidence).

. We suggest avoiding meals within 2—3 hours of bedtime

(conditional recommendation, low level of evidence).

. We suggest avoidance of tobacco products/smoking in patients

with GERD symptoms (conditional recommendation, low level of
evidence).

. We suggest avoidance of “trigger foods” for GERD symptom

control (conditional recommendation, low level of evidence).

. We suggest elevating head of bed for nighttime GERD symptoms

(conditional recommendation, low level of evidence).

Katz 2022, Am J Gastroenterol ®30
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Randomized Controlled Trial Changes from Week 0 X Week 9
N=95; Age 60£12.5;
BMI 32.715.4

B High Total High Simple
(HTHS: control)
M High Total Low Simple : .
- (HTLS) ; Subject Ratings of Symptoms

e PO
(LTHS)
L ) v : 2 . .
il Heartburn Reﬂux Epigastric Pain  Sleep Disturbance
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Gu 2022 Am J Gastroenterol
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New onset dyspepsia in pts =40 years

Evidence of Gl bleeding (hematemesis, melena,
hematochezia, occult blood in stool)

Iron deficiency anemia

Anorexia

Unexplained weight loss
Dysphagia

Odynophagia

Persistent vomiting

Gl cancer In a first-degree relative

Fass 2019 Uptodate -
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TABLE 4. Comparison of endoscopic and histologic

findings in the PPl treatment failure group and the A U S C aS e_C O N tro I Stu dy

no-treatment group

N=105 N=91
PPI treatment No PPl treatment No
Endoscopic failure, treatment, P Endoscopic failure, treatment, P
findings N [%} N [%} value findings N [%} M [%} value
Normal 58 (55.2) 37 (40.7)
Achalasia® 1 (0.95) 0 1.0
Erosive esophagitis 7 (6.7 28 (30.8) <.001
Grades A/B 7 6.7) 26 (28.6) Gastric bezoar 1 (0.95) 0 1.0
Grades C/D 0 2(2.2) Gastric ulcer 1 (0.95) 0 1.0
Bamrett's esophagus 4 (3.8) 3(3.3) 1.0 Gastric cancer 0 101.1) A6
0 1.0
Erosive gastritis 6 (5.7) 12 (13.2) .07
Hiatal hernia 14 (13.3) 13(143) 85 Erosive duodenitis 2 (1.9) 4 (4.4) A
Esophageal ring 11 (10.5) 10 (11) 91 Duodenal ulcer 0 3(33) 09
Esophageal 1 (0.95) 1(1.1) 1.0 )
candidiasis Gastric/duodenal 11 (10.5) 6 (6.6) 34
Esophageal webs 1 (0.95) 0 1.0 polyps
Esophageal 1 (0.95) 0 1.0

angiodysplasia

° Poh CH, 2010 Gastrointest Endosc ~ ® 33
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o The Lyon Consensus, Gyawali, 2018 Gut 340
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Diagnosis of GERD based on EGD and esophageal
function testing (HRM & reflux monitoring)

1. Inadequate acid suppression:
o PPl compliance, dosing, timing, residual acid

» 2. esophageal hypersensitivity for
acidic and/or non-acid reflux

e 3. noNn-GERD causes

The Lyon Consensus, Gyawali, 2018 Gut
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Esophageal
hypersensitivity

Acid exposure

Erosive NERD Reflux Functional

esophagitis hypersensitivity heartburn
Figure 2. The interplay between esophageal hypersensitivity and acid exposure in the reflux symptom spectrum. Symptoms in
erosive esophagitis are dominated by abnormal acid exposure whereas symptoms in functional heartburn are dominated by
hypersensitivity. Symptoms in NERD and reflux hypersensitivity are related to a combination of both acid exposure and hy-

persensitivity, with a shift reflecting a more pronounced effect of acid exposure along the NERD diagnostic spectrum and a
more pronounced effect of esophageal hypersensitivity along the reflux hypersensitivity diagnostic spectrum.

Aziz Q, 2016 Gastroenterology

° ® 34
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l N=99

pH impedance not done

Achalasia N=4 I N=4

Ineffective oesophageal motility N=2

a
MNormal N=9 (declined further study)

N=1 Gastric cancer 1 L. 3
N=1 Eosinophilic oesophagitis — HRM not done HRM done
N=1 Barretts oesophagus = NI=86
Normal N=10 (declined further impedance
study) study
N=71
SI or SAP positive for
High AET Acid Reflux Events for Non-acid reflux
n=8 N=8 events

equate acio suppression

Si or SAP positive for Sl and SAP negative
Acid Reflux and for Acid Reflux and

Non-acid Reflux MNon-acid Reflux

events events
N=5 N=44

(N=8[11%))
NERD (N=5)

]

Los Angeles grade A ™

esophagitis (n=2)
Hypersensitive
esophagus (n=19[30%)])

Los Angeles grade B
esophagitis (N=1
27% Reflux
hypersensitivity

11% Inadequate acid
suppression

Functional
Hearthurn

N=44[62%)]

62% Functional

° Fock 2016 DDW

heartburn o0
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Mucosal Integrity A0|d Reflux Burden |

Reflux Symptom Severity

Hypervigilance Oesophageal Anxiety
| |
W h
Anxiety ‘ ‘ Depression

Wong MW, 2021 Aliment Pharmacol Ther
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PPl efficacy for potential manifestations of GERD
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Estimates based on available RCT data

Esophagitis healing
Mild

Severe

Heartburn relief
Esophagitis

NER[D

Regurgitation relief

Chest pain (50% relief)
GERD (+pH)

GERD (-pH

Chronic cough (improved)
GERD (+pH)

GERD (-pH

Hoarseness (improved)
GERD (-)

Piccebo

Therapeutic gain

—
I,k

(I

¢

0% 25%

50% 75%

Kahrilas 2002 Gut
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Esopbagus

Stomach

Fig. 6. The two mechanisms, reflux (A) and reflex (B) theories, underlying the pathophysi-
ology of the extraesophageal manifestations of GERD including LPR.

Lien HC 2013 Laryngoscope e«
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. Lien HC, 2020 Clin Gastroenterol Hepatol. .,



— DR MR 2R E EE
L= EBHAF“E%EWJNM:'JE

pISSN: 2093-0879 . - mpgdancg o - pH
elSSN: 2093-0887

NI

e Pharyngeal pH —
le— e —idiee boorocmigfbring 1 cm abova UES [pH 1)
Phanmgezl i : :
Impedance LES | |
o T = [/ 1cm above UES (71)
R 1 |
Proximal esophagesl I
imetance | T . el . |
| T Dembelow LES (Z2)
I "V
i i
R l [ Zem below UES (72)
— ) 4cm below UES 174)
/ = } A
et |
Esphegest '{ 5% Tcmabove LES (25)
Irpadence g -ty
\ % g

Sepl: thoreindow  Skpl Aduguate xaming Step3: Dlagrosts bamd oy .
v anl saeening i O dud o racinge LG tracinge. |mpedance

Distdl esophaged {

- - o e

\ ’A[ | atimame e
_.,____,-m-r—"‘fu_"
cehemimeeemiciohe B cmabove LES (pH )

LES Esophagesl pH : — A

- L ! §eet

QT)L #alRd  £207 ARNURL | ON ‘6T KW

Chen YY, Lien HC 2023 JNM

® 43




En LRI L, ) 4R R B AT A Al
3

|}71 == cp X

E_¥ FF_H& I\ ==
BANS, MERZ B R TERZ 2 A R B o =\ B B2 R AR

/]

\
:\

conclusive GERD
Using "Using off therapy therapy
Lyon Consensus criteria

to determine if GERD exists:

Absent: gl
unproven GERD “| test off anti-secretory therapy ‘
)\__/
catheter-based monitoring
pH or pH-impedance

wireless pH monitoring
‘ I Evidence for or against

Endoscopy Ambulatory reflux monitoring Borderline metrics on
: LA grades B, C&D esophagitis AET>6% endoscopy and reflux

GERD evidence Biopsy proven Barrett’s mucosa >80 reflux episodes monitoring supported by
Peptic esophageal stricture MNBI<1500 ohms adjunctive evidence

Evidence for or against
treatment refractory GERD

Using on therapy
Lyon Consensus criteria

catheter-based monitoring
pH-impedance

to determine why symptoms
persist:
test on anti-secretory therapy

¥
Presm

proven GERD

2

Gyawali 2023 Gut
o
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ENDOSCOPY, WIRELESS pH STUDY, 24 HOUR pH OR pH IMPEDANCE, HRM
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VAR

[ ENDOSCOPY ]

UNPROVEN GERD

off therapy

=/

[ W

#
=

Fh—

ENDOSCOPY,
24 HOUR pH IMPEDANCE

o/

[pH or pH-IMPEDANCE]

D

ENDOSCOPY
pH-IMPEDANCE

on therapy

\
AET>6% on 24 hour studies

AET>6% on 22 days on wireless
studies

e

y

AET 4-6% on 24 hour studies )

AET 4-6% on 22 days on
wireless studies

Total reflux episodes 40- 80/day)

/ﬁ

LA grades B, C&D esophagitis
Peptic esophageal stricture
AET>4%, reflux episodes>80

LA grade A esophagitis
AET 1-4%
Total reflux episodes 40-80/day
MNBI 1500-2500 Q

Hypotensive EGJ
Hiatus hernia
IEM/absent contractility

Reflux-symptom association
Total reflux episodes >80/day
MNBI<1500 Q

T )

J

Hiatus hernia
MNBI <1500 Q
Reflux symptom association

( o)
(CONCLUSIVE EVIDENCE) | LA grades B, C&D esophagitis
FOR PATHOLOGIC Biopsy proven Barrett's mucosa
REFLUX J | Peptic esophageal stricture
% y,
& B ( \
BORDERLINE OR
INCONCLUSIVE LA grade A esophagitis
EVIDENCE
\_ J
-
' ADJUNCTIVEOR | Hiatus hernia i
SUPPORTIVE Histopathologic scoring systems
_ EVIDENCE Electron microscopy of biopsiesj
\_
i EVIDENCE
AGAINST
L PATHOLOGIC REFLUX !

\

AET<4% each day of study**

Total reflux episodes<40/day
MNBI>2500 Q

e

J

Gyawali 2023 Gut

AET<1%
Total reflux episodes <40/day
MNBI>2500 Q
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« C.C.: Lump throat sensation, cough and chest
tightness for 3 years, AR:+, UE: LA Gr AEE in Dr.
Wu's clinic, but refractory to PPI therapy.

 PHx: a mechanic, ex-SMK, ex-ALC for 4 years,
BMI: 24.2

* P.I.: He underwent imp-pH off PPI, reporting
borderline AET, SI(-)/SAP(-)

'{uHHf 20)1/ 1
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According to the findings 1nclud1rU 1))LAQL\ILY Score 1§ 16 (<l4.7), 2) acid
exposure time 4 % (upright: 6.1 %) (< 4.2%), 3)S /SAP insignificant and 4)
reflux number : 38 (acid reflux: 29, weak acid: 9 ), the impression 18 suspected
pathologic GERD based on the Lyon Consensus 2018. besides, the proximal reflux
up to 20 with 15 acid reflux, the LPR is also impressed. Please correlate with
clinincal presentation.
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REFLUX MONITORING SUMMARY

_[pH]Acid Exposure Summary Total Normal
Ch 1 Prox.
Acid exposure time (%) 0.0
Longest reflux (min) N/A
Ch 2 Dist.
Acid exposure time (%) [2.7 ] <4.2
Longest reflux (min) 7.6 <9.2
DeMeester Score 12.3 <14.7
REFLUX ANALYSIS BASED ON Z MEASUREMENT AND CLASSIFIED BASED ON pH
[Z]Reflux Episode Activity Total Upright Supine Post-
prandial
Acid reflux 52 51 1 26
Weakly acidic reflux 38 37 1 6
Non-acid reflux 3 3 0 2
All reflux Mos 1 91 2 34
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[Z]Symptom Association Summary | Regurg.
Number Of OCCurTences 9 [Z]Reflux Symptom Index Regurg.
Ac'ld ref[ux 6 Acid reflux 66.7
Weakly acidic reflux 33.3
A1 Non-acid reflux 0.0
Weakly acidic reflux 3 o o L
T — A retlux
Non-acid reflux 0
[Z]Reflux Symptom Association Regurg.
Al reflux J probability*
Acid refl 100.0
Symptom Index (51 1000 | eoy sadierei XN
Symptom Association Probability (SAP) [ 100.0  [Romastreiu =
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» 1. There is a day to day variation for AET
based on catheter-based recording.

» 2. There Is also a day to day variation for

symptom-reflux association.
o Tseng D, 2005 J Gastrointest Surg
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 C.C: AR, acid in mouth & lump throat

for 1 year, refractory to Nexium therapy,

ref from Dr. Liao’s clinic ; recent UE:
minimal change

« PHx. HBV carrier, SMK:+, ALC: social
drinker :

* Insomnia with hypnotics use
« HT:. 160 cm, BW: 69 kg (BMI: 26.9)
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Acid Reflux Analysis Total Upright | Supine
Acid exposure time (HH:MM) QL 00:13 00:00
Acid exposure time (%) NN 0.0
Humber of refluxes &) &) 0
Humber of long refluxes 0 0 0
Longest reflux min) 14 14 /A

| DeMeester Score Score | Normal*

| Chi 4.0 <147

L] l Symptom Analysis Acid
| | sensation

Humber of occurrences 3

| Symptoms related to reflux 2

E Symptoms not related to reflux |

wmm Reflux periods B

e Symptom Index (S1) | 66.7 |

Symptom Association Prob. (SAP)*

| 99.2 |
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o T Acid Reflux Analysis Total  [Upright |Supine |Post-
m e : prandial
. Acid exposure time (HH:MM) L5 10016 0149 |00
' Acid exposure time (%) 10.4 L] 17,6 38
W Number of refluxes 3 0 10 13
~ Number of long refluxes . 0 . 0
Longest reflux (min) 4.7 24 @87 14
DeMeester Score Score | Normal*
o7 Q] | L L e Ch 399 4.7
. 0 .| H 95th percentile
: j : ymptom Analysis Acid
' i ' Number of occurrences l
: Symptoms related to reflux 2
. . ’ g Symptoms not related to reflux 0
O ‘ : : | f Reflux periods 3
oisparvoce| | I —— o | — — s s SyMptom Index (51 100.0 I
— AT e T Gomptom Asociation Prob, (S4P) 970
[ ] (]
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« 48-hour wireless pH study increases the

proportion of patients with a pathological AET by
12.4% and, doubling the symptoms reported,
leading to a change in symptom association Iin
20% of patients.

o Prakash 2005 Clin Gastroenterol Hepatol

One-third of patients classified as functional
heartburn at 24-hour pH-monitoring can be re-
classified as true NERD after a more prolonged
PH recording period.

o Penagini R, 2015 JNM o



P tEE EAYRZER

« 1. Off PPI (24h pH, impedance-pH, or 96 h
wireless pH)

o GERD
o Reflux Hypersensitivity (RH)
o Functional Heartburn (FH) or alternative Dx

« 2. 0n bid PPI: (impedance-pH only)
o Truely refractory GERD
o Overlap between GERD and RH
o Overlap between GERD and FH
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Check compliance, dosing times, and duration with
PPI; Lifestyle modification

Double or split the PPI dose,

Add on HZRA, alginate

Add on prokinetics?

Add on TLESR reducers (Baclofen)

Visceral pain modulators (e.g. TCA, SSRI)
Anti-reflux surgery, endoscopic anti-reflux therapy

® 59
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Kinoshita Y 2012 Am J Gastroenterol
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B Acute H2R blockade improved control of
nocturnal gastric pH and improvement of GERD
symptoms.

Mainie 2008 J Clin Gastroenterol; Peghini, 1998 Gastroenterology

B No difference in gastric acid control between
long term treatment (28 days) with PPI twice
daily vs PPI twice dalily plus H2RA.

Fackler 2002 Gastroenterol.
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INBYBE R ER PR AR A8 7R 18 Malginate 30ml
gid fERAME, EE/ERPPIXIRY (n = 76)

100
80 - P <0.05
= |
32 .
2 -+
o 60| PPl + Alginate
L)
c
& 40"
g PPI
20
0
Group A Group B
(n=30) (n=35)

Fig. 2 Rate of complete resolution of heartburn for 7
consecutive days up to the last day of medication. There were
significantly more responders in group A than in group B.
o . 062

Manabe, 2012 Dis Esophagus
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e Twelve RCTs .

 Combined therapy was not associated with
significant relief of symptoms or endoscopic
response relative to single therapy.

« Although there was a reduction in the number of
reflux episodes in GERD, there was no significant
effect on acid exposure time.

* The proportion of patients with adverse effects
undergoing combined therapy was higher than for
PPl therapy.

Ren LH, 2014 World J Gastroenterol
o ®43
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Baclofen Control Std.mean difference Std.mean difference

Study or subgroup

Mean SD Total Mean SD Total Weight IV, random, 95% CI IV, random, 95% CI
Ciccaglione and Marzio (2003) 73 71 24 149 93 24 12.5% -0.90[-1.50,-0.31] —
Beaumont and Boeckxstaens (2009) &9 31 11 95 73 11 &1% —0.45[-1.29,0.40] 1
Lidums et al. (2000) 0.3 07413 20 1 1.7791 20 11.8% —0.50[-1.13,0.13] —
Cange et al. (2002) 21.8 7.65 20 68.5 36 20 9.7% —1.76 [-2.50,—1.02] —
Gerson et al. (2010) 505 27.2 44 609 353 44 17.1% —0.33 [-0.75,0.09] -
van Herwaarden et al. (2002) 113 704235 23 142 60.0453 23 12.8% —0.44 [-1.02,0.15] -
Cossentino et al. (2012) 109 7.3 34 187 124 34 15.0% -0.76[-1.25,-0.26] -
Omari et al. (2006) 29 p8.5857 24 54 63.6867 24 13.1% —0.37 [-0.94,0.20] T
Total (95% CI) 200 200 100.0% |-0.65 [-0.94, -0.36] L )
Heterogeneity: v° = 0.08; y* = 13.51, df = 7 (P = 0.06); I’ = 48% -4 -2 0 2 4
Test for overall effect: Z = 4.42 (P < 0.00001) ['t]f;::‘rl?:-?éﬂ] [E?;lcg,gﬁ

FIGURE 2: Meta-analysis of the incidence of GER in the PP population given either baclofen or placebo for the treatment of GERD.

Ty s mmmmsTEy Events Total Events Total Weight M-H, fixed, 95% CI M-H, fixed, 95% CI
Ciccaglione and Marzio (2003) 5 24 4 24 10.6% 1.32 [0.31, 5.65] =
Beaumont and Boeckxstaens (2009) 25 34 29 34 25.7% 0.48 [0.14, 1.62] &
Lidums et al. (2000) 7 43 2 43 5.6% 3.99 [0.78, 20.43]
Cange et al. (2002) 9 23 0 23 1.0% 30.79 [1.66, 569.90]
Grossi et al. (2008) 2 12 0 (5] 1.8% 3.10 [0.13, 75.18]
Gerson et al. (2010) 13 20 3 20 3.5% 10.52 [2.27, 48.76] S E—
van Herwaarden et al. (2002) 2 21 1 20 3.0% 2.11 [0.18, 25.17]
Cossentino et al. (2012) 3 20 1 21 2.8% 3.35[0.32, 35.36]
Omari et al. (2006) 11 48 18 49 46.0% 0.51 [0.21, 1.25] —
Total ©95% CI) 245 240 100.0% | 1.62[1.03,2.54] >
58
Total events 77 0.01 0.1 1 10 100
Heterogeneity: xy2 = 21.73, df = 8(P = 0.005); I’ = 63% Favours Favours
Test for overall effect: Z = 2.08 (P = 0.04) [experimental] [control]

FIGURE 5: Meta-analysis of the overall adverse events in the PP population given either baclofen or placebo for the treatment of GERD.

L Li S, 2015 Gastroenterol Res Pract ®64
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Table 2. Characteristics of RCTs Examining the Effect of Antidepressants on Functional Chest Pain

Symptom reduction

Jadad Total, Patients, Controls, Female,  Mean Drug Duration, Symptom
Study, year  Design score N n n % age,y class  Drug Dose wk  evauation Drug Placebo
Cannon Parallel 3 40 20 20 73 495 TCA | Imipramine |25-50 mg 3 Diary 52%° 1%
etal,”” 1084
Cox Cross-over 3 18 18 18 100 53 TCA | Imipramine |50 mg 5  Diary 11episodes® 21 episodes
et al”* 1998
Varia Parallel 4 30 15 15 Unreported Unreporied SSRI | Sertraline  |50-200 mg 8  VAS 62.6%" 15.4%
et al,'* 2000
Spinhoven Parallel 3 46 23 23 48 574 SSRI Paroxetine 1040 mg 16 VAS 18.6% 18.6%
et al”' 2010
Keefe Parallel 5 58 30 28 67 Unreported  SSRI | Sertraline \ED—EUU mg 10  Diary 67.2%"° 442%
et al”* 2011
Les Cross-over 5 50 50 50 14 235 SNRI  Venlafaxine 75 mg 4 Diary 52% had >50% 4% had =50%
et al** 2010 reduction® reduction
Clouse Parallel 4 19 11 8 76 48 SARI  Trazodone 100mg 3 Likertscale Exactdatanot Exactdafanot
etal,' 1987 extractable extractable
Doraiswamy  Parallel 3 50 27 23 42 533 SRl Paroxetine  5-50 mg 8 VAS Exactdatanot  Exact data not
et al. " 2006 extractable extractable
SARI, serotonin antagonist and reuptake inhibitor; SNRI, serctonin-norepinephring reuptake inhibitor; VAS, visual analogue scale.
P < 05 vs placeho.
o @65

Weijenborg, 2015 Clin Gastroenterol Hepatol
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Table 3. Characteristics of RCTs Examining the Effect of Antidepressant GERD Symptoms

Symptom reduction
Jadad Total, Patients, Controls, Mean Dng Dose, Symptom
Study, yer score Design  Subjects N n n Femal,% agey class Drug mg Duration evauaon  Dug  Placebo
Viazis 5 Paalll Hypersenstve 75 39 36 Unreporied UnreporteofSSRT Cialopram| 20 26wk Physician visit [615%  aa.0%
gtal,” 2012 esophagls symptom-  symptom-
freg’ free
Qstovaneh 5 Paglel PPlrefractoy %6 48 48 58 371 |SSAI Fuoxetine | 20 6wk Diay 3% 7%
gtal ™ 2014 GERD hearburn-  heartbum-
freedays’  free days
Forcelin 5 Cross-over NERD A A 20 7 3.1 TCA Nortiptylne 10-25" 3wk Heatbum  Z5ponts 2.5 ponis
etal™ 2014 Questionnairg
Hershcovicietal” 3 Paralldl  PPlrefractory 140 NA NA % 556 TCA Noiphyine 50 6wk  Diay 8% 2M1%
(absfract GERD symptom-  symptom-
only), 2011 free ree

No studies included patients with functional heartburn

[ ® 66
Weijenborg, 2015 Clin Gastroenterol Hepatol
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Resp to PPI vs. Non- Primary typical vs. EER
resp HR:3.85 (2.05-7.22) HR:2.34 (1.31-4.17)

1.00 1.00-

....... Responsive to AST

Proportion responding to ARS
Proportion responding to ARS

o

)]

o

------- Extraesophageal
—— Not responsive to AST i N . —— Hb/regurg
P < .001 ERR. : P < .001
0.25 02549 Ry
0.00- O.OO- ) L) L) L) U L L)
T T T T T T T 0 20 40 60 80 100 120
0 20 40 60 80 100 120 Time to primary symptom recurrence (months)
Time to primary symptom recurrence (months) . i i
. ) ) Figure 2. Time to primary symptom recurrence after
Figure 3. Time to primary symptom recurrence by preoper- fundoplication by primary presenting symptom. Hb/regurg,
ative response to AST.

heartburn/regurgitation.

Krill 2017 Clin Gastroenterol Hepatol
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