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Montreal Classification 2006







Hiatus hernia results in more reflux

episodes and A\ esophageal acid exposure
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Esophagus

Lower
esophageal
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Hiatal hermia

Crural —
diaphragm

I
O ¢
21v 2

A 55 | «)L ‘7—‘-
Figure 4, Mechanism of Reflux Due to Hiatal Hernia = ? )f—ij <47 4

A hiatal hernia is an acquired herniation of part of the stomach through the diaphragm (Panel A). After an episode of reflux (Panel
Bl, an esophageal peristaltic contraction clears the bolus of acid from the esophagus (Panel C) into the hiatal hernia (Panel D)
Subsequently, swallowing-induced relaxation of the lower esophageal sphincter results in reflux of acid from the hernial sac into
the esophagus (Panel E}. This sequence can be repeated several times and results in markedly prolonged clearance of acid
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Wong WM et al. APT 2002










B

c R AR S rhiE w2 E G AP K
.ﬁf%ﬁ%—f&}.@@ws}'_/\i;
c W TR AL

° \Z}LJ‘E— ~ ﬁjaﬁ;‘}f}i A o




Weekly symptoms of heartburn / acid regurgitation 2013
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Prevalence of GERD
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Step 1 Step 2 Step 3 Step 5

Position Bravo  Apply Advance Pin Release Begin pH
Capsule Suction Capsule Recording
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Impedance Technology Fundamentals
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Food Bolus
High conductivity
Low impedance




Impedance Technology Fundamentals
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’Er* & + Gastric gland

Proton pump H
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Ome Ome Ranitidine Placebo
20mgo.m. 10mgo.m. 150 mg b.i.d.

H2 % %8 3P

B R e o] A Carlsson et al. (1997)
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Carlsson et al. Eur J Gastroenterol Hepatol 1998.
Fass et al. Aliment Pharmacol Ther 2000.
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PPIs only bind to active proton pumps?

1. Del Valle J et al. Acid peptic disorders. In: Yamada et al, eds. Textbook of Gastroenterology.
4th ed. Philadelphia, Pa: Lippincott Williams and Wilkins; 2003:1321-1376.
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Any proton pumps activated after PPI concentrations fall below
effective plasma levels may not be inhibited !

— PPI
(hypothetical)
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1. Sachs G. Pharmacotherapy.1997;17:22-37.
2. Brenner GM. Pharmacokinetics. In: Brenner GM. Pharmacology. 1st ed.
Philadelphia, PA: WB Saunders Co; 2000:9-25.
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AT LEAST

25%

OF ACID PRODUCTION CAPACITY MAY
NOT BE SHUT DOWN BY A PPI DOSE!3

* PPIs only inhibit active proton pumps

* Not all proton pumps are active at any given time -

. Blair JA et al. ] Clin Invest. 1987;79:582-587.

. Sachs G. Pharmacotherapy. 1997;17:22-37.

. Del Valle J et al. Acid peptic disorders. In: Yamada T et al, eds. Textbook of Gastroenterology. 4th
ed. Philadelphia, Pa: Lippincott Williams & Wilkins; 2003:1321-1376.




American Gastroenterological Association
(AGA) Survey

1064 GERD patients

e Physician-made diagnosis of GERD
* Receiving once-daily PPI for 23 months

10-min online patient survey designed
to assess
e Symptom control
e Use of over-the-counter (OTC) remedies
e Physician-patient dialogue about GERD

American Gastroenterological Association. GERD Patient Study: Patients and Their Medications.
Harris Interactive Inc; 2008.




Nearly 40% of Patients on Once-Daily PPI
Therapy Have Breakthrough Symptoms

Patient-Reported Symptoms on Once-Daily
PPI Therapy (N=1064)

Symptoms
No Breakthrough

Symptoms

. 38Y
62% (\\ /\ Breakthrf)ugh

American Gastroenterological Association. GERD Patient Study: Patients and Their Medications.
Harris Interactive Inc; 2008.




Breakthrough Symptoms Are Often
Experienced at Night

At Night

While Sleeping

During the Day

In the Morning

American Gastroenterological Association. GERD Patient Study: Patients and Their Medications.
Harris Interactive Inc; 2008.




56% of Patients With Breakthrough Symptoms
Use Adjunctive OTC Medications

Additional Medications Used to Manage Breakthrough Symptoms

49% OTC 7% OTC

m% VR R A A R -

30 604 ﬁﬂ?’»’*’

OTC products mentioned: Alka-Seltzer®, Maalox®, Mylanta®, Pepcid® Complete®, Pepto-Bismol®, Rolaids®, TUMS®.
*OTC acid reducer includes OTC acid reduction agents, OTC H,RAs, and OTC PPIs.

American Gastroenterological Association. GERD Patient Study: Patients and Their Medications.
Harris Interactive Inc; 2008.




Dexlansoprazole Consists of a Dual
Delayed Release™ (DDR) Formulation
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* Dexlansoprazole is the R-enantiomer of lansoprazole
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Artistic rendition. Not an actual representation of granules.




DEXILANT (F & & f#2c% 0 + R ¥rd)

DDR formulation of DEXILANT allows each type of granule to
release medication at different pH levels?

The Enteric Coating of Each Type of Granule Dissolves at a Different pH in the GI Tract!?

Granule 1 Granule 2

Sugar sphere
Active-coating layer

Middle (protective) layer

Enteric coating layer 1 Enteric coating layer 2

GI=gastrointestinal. Artistic rendition of granules.

1. DEXILANT Package Insert.
2. Vakily M et al. Curr Med Res Opin. 2009;25:627-638.

\




* The DDR formulation results in a plasma
concentration-time profile with two distinct peaks |

> Granule 1 comprises 25% of total
dose and is released at pH 5.5
within 2 hours of dosing?

Granule 2 comprises 75% of total
dose and is released at pH 6.75
several hours after dosing




Dexlansoprazole maintains high plasma
concentrations longer than esomeprazole

(n=43)
= Dexlansoprazole 60mg
n = 44)

Esomeprazole 40mg
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Hours after dose

DDR formulation allows dexlansoprazole to have:

*10% increase in duration with pH>4 compared
with esomeprazole

Reference: Kukulka M et al. Clin Exp Gastroenterol 2011;4:213-220.



Crude Rate Analysis
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n=656 n=639 / n=648 n=657
M Lansoprazole 30 mg M Dexlansoprazole 60 mg & Dexlansoprazole 90 mg

Combined

Life Table Analysis
Healing (%) @ 86 92 92 92 93 95 89 93* 94*
n 684 673 665 672 685 680 1,356 1,358 1,345

P < 0.05 after adjusting for the number of doses compared. Pairwise treatment comparisons performed with Cochran-Mantel-Haenszel
test for crude rate analysis and with log-rank tests for life table analysis.
Sharma P, et al. Aliment Pharmacol Ther. 2009;29:731-741.
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g Dexlansoprazole 30 mg Provided 96% Heartburn-Free
24-Hour Periods in a 6-Month Study

Median Percentage of 24-Hour Heartburn-Free Periods
of the Maintenance of Healed EE Study — Overall Treatment!
100

.~ Dexlansoprazole 30 mg

80
Placebo
60

*P<.0025 vs placebo?
40 el

Median Heartburn-Free
24-h Periods, %

A _4
Metz et al, Aliment Pharmacol Ther 2009; 29: 742-54 TAK_OEC 59




Potassium-competitive acid blockers
(P-CABs) 47+ 5 155 fedrd| ]

¢ Block gastric H*/ K" -ATPase by reversible
and K*- competitive ionic binding.
# Rapid onset of anti-secretory effect.

¢ Maximal antisecretory etfect may be seen
after first dose.




403 A1 A
Acts directly on the H/K ATPase

Superconcentration in parietal

cell acid space (100,000 fold of
plasma)

Binds competitively to the K-
binding site of H/K ATPase

Duration of effect related to half-
life of drug In plasma

Full effect from the first dose

Prodrug

Concentrate in parietal cell acid
space (1,000 fold of plasma)

Binds covalently to H/K ATPase

Duration of effect related to the
half-life of the Sulphenamide-
enzyme complex

Full effect after repeated doses
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# Revaprazan (Revanex) B ez > 4= ’gf Licensed
in South Korea (Yuhan).

Vonoprazan (Ah / 77 H)

TAK-438

Potassium-Competitive Acid Blocker
Acid-related diseases

Takeda Pharmaceutical

R HGESHR ORI B

¢ Vonaprazan ;% ;=4 % Licensed in Japan.

Phase Il study of Vonaprazan 20mg vs Lansoprazole
30mg once daily in the treatment of patients With
Erosive Esophagitis in China (Jan, 2017).
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Baclofen® z % -
For Non-Acidic Reflux 33 & & /i~

SRR EGTEE: Inhibitory Effect of Oral Baclofen 40 mg/day
Reduces TLESR. on Postprandial TLESRS

Mild gastrokinetic.
40-50% reduction in TLESR rate.

—
oo o

Improve GERD symptoms.

oD

0 Placeho

Start with 10mg at bed time. W Baclfen

=~

Can increase up to 20mg tid.

TLESRs (numhberfhour)

o

Watch for neurological side

) : 6120 121180
effects - hypotonia, drownsiness

Time (min)

Lidums I et al. Gastroenterology. 2000;118:7-13.
Fass R. Clin Gastroenterol Hepatol 2012;10:338 - 45




The Stretta Technique
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Utley et al.GIE 2000




Martinez-Serna et al. GIE 2000
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LINX™ Reflux Management System
y =35 BRI
Reinforces the LES Expands during swallow

restoring the barrier allowing food to enter
function stomach

Highest Magnetic Lowest Magnetic
Resistance Resistance
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Investigational device, currently not FDA appro !






3 Conclusions
¢ GERD is a growing problem in Asia.
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¢ New diagnostic modality available.
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¢ PPIs are currently the optimal medical therapy.
B3 RFrp| A A rkenBE e
¢ Newer PPI / P-CABS and new endoscopic
techniques potentially promising.
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