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= Importance/Relevance of the problem
= Episodic Reflux versus Gastroesophageal Reflux Disease
= Pathophysiologic Basis
= Current Management of Gastroesophageal Reflux Disease
= Limitations to long-term use of Proton Pump Inhibitors
= The Holistic Approach to Gastroesophageal Disease in 2023
= Surgical Options in the Management of Gastroesophageal Reflux Disease
= Gastroesophageal Reflux Disease in the Obese and Post Bariatric Surgery

= Take Home Message: Whom to refer for surgical evaluation




Geographic Variability in Prevalence of GERD

m Where People Are Most Likely to Experience Heartburn

Prevalence of gastroesophageal reflux disease in different global populations
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Epidemiology

1in5 US adults
suffer from GERD'

m ';nay develdp
Barrett’s
o ' esophagus*
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patients on PPIs?

greater risk
of developing
esophageal
cancer"s

still have
symptoms®

LINX © s not infended (o treat, cure, prevent, mifigate or diagnase cancer of Bafetf's esophagus.
* The risk of esophageal cancer in patients with Banret's Esophagus is appreximately 0.5%, which s roughly 40x greater than the risk for those without Barretts Esophagus. The diagnosis of Barretf's
esophagus should not be a reason for alarm




Quality of Life Impairment in Patients with GERD

ORIGINAL INVESTIGATION

The Impact of Nocturnal Symptoms Associated
With Gastroesophageal Reflux Disease
on Health-Related Quality of Life

Christina Farup, MD; Leah Kleinman, DrPH; Sheldon $loan, MD; Dara Ganoczy, MPH;

Elsbeth Chee, ScD; Clara Lee, MPH; Dennis Revicki, PhD
Table 4. Mean Medical Outcomes Study Short-Form 36 Health Survey Scores
for Nocturnal 6: Rellux Disease (GERD), Hypertension, Type 2 Diabetes,
Congestive Heart Failure, Clinical Depression, and Angina Groups®

Type 2 Congestive Clinical
Wocturnal GERD  Hypertension Disbeles HearlFalore  Depression Angioa
(n = 545) {0 = 2088) (n541) (0 = 216) n = 502) (n = 256)
785 734 B171 st 161 &2t
685 20 568t 344t 44t wzt
621 23t B85 @l 8 618
625 5 561t at 29 s20t
489 83t 574 H3 o1t as
79z 87 820 73 5o 3
752 7 756 &7t 9 702
707 st 7871 1 631 720
451 w43 arst st 450 86t
8z 23 st 04 8 504

fanyal and nterpretation Guide. =
1P<..001 compared with nocturnal GERD.

The Progression of Barrett’s Esophagus

Normal Acid damage Barrett's Esophagus
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Dysplasia

Predisposes to the
Development of
Barrett’s Esophagus

X 40 increased risk

of the development
of Esophageal
Adenocarcinoma

Cancer
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Rising Incidence of Esophageal
Adenocarcinoma

EAC Incidence (All Males)
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Annual Incidence and Mortality of Esophageal
Cancer

Estimated New Cases in 2023 21,560 5-Year
Relative Survival

% of All New Cancer Cases 1.1%
21.7%
15,120 2013-2019
2.6%

Rate Per 100,000 Persons
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Healthcare Costs
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GRAND VIEW RESEARCH

Gloabl Gastroesophageal Reflux Disease
Therapeutics Market
Share, by Drug Type, 2022 (%)

@ Antacids H2 Receptor Blockers
Proton Pump Inhibitors (PPIs) Pro-kinetic Agents
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Direct to Consumer Marketing
Self-Medication
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AFS Position Statement on

Components of ARB

Components of the Anti-Reflux Barrier (ARB)

What Normally
Prevents Reflux:
The Anti-reflux

”

Barrier

The Crura. / The GEFV ’ The LES & Sling Fibers
Physiologic Mechanical Physiologic
Mechanical
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Episodic Reflux vs. Gastroesophageal Reflux

Disease

Figure 1. The Montreal definition of gastroesophageal reflux disease and its constituent syndromes: Gastroesophageal reflux
disease is a condifion that develops when the reflux of gastiic content causes froublesome sympfoms or complications.

Esophageal syndromes Exiraesophageal syndromes
Syndromes Syndromes Established Proposed
with symptoms with esophageal injury associations associations
Typical reflux Reflux esophagitis Reflux cough syndrome Pharyngitis
syndrome Reflux stricture Reflux laryngitis syndrome Sinusitis
Ref!iux chest pain Barrett esophagus Reflux asthma syndrome Idiopathic pulmonary
QL Esophageal Reflux dental fbrosi
adenocarcinoma erosion syndrome Recurrent ofitis media

Reprinted with permission from Vakil ef ol.’
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Pathophysiology of Episodic Reflux

= Transient Lower Esophageal
Sphincter Relaxation

* Alcohol

* Mint

* Chocolate

* Smoking

* Antispasmodics

» Calcium Channel
Blockers

* Benzodiazepines

* R-2 Agonists

» Xanthines

Crn from nares
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Pathophysiology

Effacement of the LES .
Volume of Gastric Contents

Delayed Gastric Emptying
Smaller Meals

Well Chewed food

Low fat

Distension or dilation
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Lean

Pathophysiology

Hypotensive LES

Transient lower
Major Components of the esophageal sphincter -
isebisancy o relaxation

4 (TLESR)
p

[

Delaed gastric
emplying

Boyle's Law predicts how i ints inal p during inspiration might affect the anti-
reflux barrier.
» Pressure Differentials between the thorax and the abdomen
» Increased Intra-abdominal Pressure: treat obesity
» AvoidTight Clothes
» Avoid Big Meals
» Avoid Weight-lifting after a heavy meal
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Anatomic Basis for Gastroesophageal Reflux
Disease in the presence of a Hiatal Hernia

Normal Esophagus

Squamogolumnar

unction (SCJ)
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Reflux in the Presence of a Hiatal Hernia
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Main Stay in Current Management of
Gastroesophageal Reflux Disease: Acid Suppression

Gastric gland
lumen
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Limitations of Proton Pump Inhibitors Beyond
Short Term Use

e 1001 1114.1472. 041 2000

Esophageal pH-Impedance Monitoring in Patients
With Therapy-Resistant Reflux Symptoms: ‘On’ or ‘Off’
Proton Pump Inhibitor?

B Tow /240 Gerrit JM. Hemmink, M.D.'* Albert J. Bredenoord. M.D., PhD..' Bas LAM. Weusten, M.
Jan F. Monkelbaan, M.D..* Robin Timmer, M.D.. Ph.D.." and André 1PM. Smout, M.D.,
B Acd/2ah *Department of Gastroenternlogy, Sint Antontus Haspital, Niewwegein, The Netherlands
W Weakdy Acidic /24 h Research Center, University Medical . Utrecht, The Netherlands; and * Department of Internal Medicine,
24 Central Military Mospital, Utrecht, The Netherfands

. PhD.
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Central Nervous System

. Headache
Respiratory Dementia
‘Nosocomial Pneumonia Hepatic Encephalopathy
COVID-19

Systemic Effects of

Cardiovascular

;g’%li:rdjal Infarction P rOto n P u m p
Inhibitors

Kidney
Acute interstitial nephritis

Acute kidney injury G . ;
astrointestinal
Chronic kidney disease Nansea
Vomiting
Abdominal pain
. Constipation
Liver
[Hepatocellular carcinoma
Infections
C. difficile,
Non-typhoid Salmonella

Campylobacter spp
Spontaneous bacterial peritonitis

Musculoskeletal
Fracture (hip fracture) Bisod
05‘:;1;01:;‘15 Vitamin B12 deficiency
YR | Iron deficiency
Hypomagnesemia

Calcium deficiency
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[0 Observed effect
i Hypothesized effect, not cbserved
E] Reported weak association

Chronic 4Brain B-
kidney amyloid (mice) ‘TDementia

e s e Postulated Adverse
Unknown Effects of PPI’'s

mechanism

0 Idiosyncratic
P reactions

Bone
fracture
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FDA Drug Safety Communication:
Clostridium difficile-associated diarrhea can
be associated with stomach acid drugs
known as proton pump inhibitors (PPIs)

February 8, 2012

FDA: Possible Fracture Risk with High Dose,
Long-term Use of Proton Pump Inhibitors

BREAKING Q8 - . 20:0

NEWS

Adverse Publicity

FDA Drug Safety Communicatio|
magnesium levels can be associated with
long-term use of Proton Pump Inhibitor
drugs (PPIs)
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Perception is Reality

25

Reluctance Towards Surgical Treatments of
Gastroesophageal Reflux Disease
" wammer, M
/ - everything looks like

|
a nailr
- Alexander Maslow ‘

* One Operation for all forms of GERD: The Nissen Fundoplication £

= Significant Side Effects

= Maximally invasive
= Morbid abdominal/thoracic incisions

= Failure to understand durability issues

Ava der chirurgischen Universithtaklinik Basel
Vorstehor : Prof. R. Nissen

Eine einfache Operation
ar Beelnflussung der Relluxoesophagilis

Von R. Nissen

Abb. 1. Gastroplicatio
ur Verhinderang dea geophageaken Magensaftrvfuses.
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Resurgence During the Early Laparoscopic Era

Copyright © IRCAD

Initial Modest Adoption

Increased Collaboration

Better understanding of the Pathophysiology
Recognition of Phenotypes of GERD
Precision Medicine
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Screening Tool: The GERD-HRQL

= Screens for at risk patients

Quantitative measure of symptom severity

Patients scoring = 7 should be considered
for further evaluation

Shows the objective outcomes of operative
interventions

Sample Intake Form
Hfyou are being seen for Heartburn, GERD, Hiatal Hernia for the first time

Plassn print
Hare,

ProsefEmai.
o,

Cayol Rasdance

s ner name).

- B i your beartourn {4 noc ki medaonsl] 0
2. et mhes ing down {1 act kg °

& et ste s s taking medicatioms?
3. Do Bt change your Gk i s taking
mascatonp

Do et ok you o s it taing
madaions)

.00 yoa v dficuly cwabring {f oot kg
edcston?

103 you have bleating or gy Fesngs 2t takng
adiaiony?

P p—
cadcatonnl?

10, otk mediction, does 1 ect youe ey BT 0
1L Ao you expariencing et regeracios olowing mest? o )
12 Howsatifiod e you wih your presest condton? lameRds)  usifar  twanl  oemstes

Office staff: Please fax form to Esophageal and
Lung Institute central fax line at 724.260.7310
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Approach to Gastroesophageal Reflux Disease 2023

. Intensive
Risk Factor At Risk Health Medical
Reduction Persons Behavior Management
Modification
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Management Strategies

= Prevent Transient Lower Esophageal Sphincter Relaxation
= Smoking cessation
= Reduction/Elimination of Alcohol Use
= Dietary Modifications: avoidance of mint, chocolate
= Review of medications to eliminate potential triggers

= Avoidance of Gastric Distention

= Smaller meals, eaten more slowly, well chewed
= Low fat diet

= Not laying down for at least 3 hours after the last meal
= Avoid carbonated beverages
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Management Strategies

= Address mind-body issues
= Stress reduction techniques

= Address anxiety, treat depression

= Prevention of Increased Intraabdominal Pressure
= Avoid tight clothes
= Treat obesity
= Avoid weightlifting soon after eating a meal
= Positioning during sleeping
= Raise head of bed by 1.5 inches

= Sleep left side down

= Avoidance of Irritants

= Orange Juice, Tomato Sauce, Spices, Coffee, Tea
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Consideration for Surgical Management

= Anatomic Disruption of the Reflux = Severe Esophagitis, LA Grade C or D
Barrier: Hiatal Hernia
= Esophageal Stricture, Shatzki's Ring
= Predominant Symptom: Regurgitation

Barrett's Esophagus

= On PPI, But: .
| = Early Esophageal Adenocarcinoma
= Failure to respond
« Adverse effects = Worsening Pulmonary Function
= Cost .

Recurrent Aspiration Pneumonia
= Compliance

Recurrent Dental Erosions
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Work-up to Personalize Surgical Treatment:
Esophagogram

T Hiutal
hernia

Figure 2
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Esophagogastroduodenoscopy
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Bravo Wireless pH Monito
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Bravo Wireless pH Monitoring

DeMeester Score 2 14.7 = Abnormal Proximal Acid Exposure
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High Resolution Manometry

14 16 180 100 2
time (5) pressure
(mmHg)

Pressure
(mmHg) 100 20 40 60 80 100 120 140
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4-hour Solid Meal Gastric Emptying Study: If Nausea,
Bloating, Early Satiety, Prior Hiatal Surgery

> 60 % retained at 2 hours

Or > 10% retained at 4-hours

is consistent with delayed gastric
emptying
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Wireless pH/Temperature Capsule: If Significant
Constipation
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Surgical Approach

“*Reestablish Normal Hiatal Anatomy
“*Return 3-4 cm of intra-abdominal esophagus
“»*Reapproximate the Crura
“*Accentuate the Angle of His

“»Fundoplication to reestablish the flap valve

40




Tailored Fundoplication vs. Gastropexy

+360 Degree Circumferential Nissen Fundoplication
++270 Degree Posterior Toupet Fundoplication
++180 Degree Anterior Dor Fundoplication

fmes o
Diarithacs

BOFLIEATION

B

Magnetic Sphincter
Augmentation

Titanium arm
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Repair of a Paraesophageal Hernia with
Magnetic Sphincter Augmentation
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Endoscopy: Pre and Post
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Ph Monitoring Pre and Post
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Transoral Incisonless Fundoplication
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Reflux in the Obese: BMI > 35

Gastric bypass surgery
Roux-en-Y
Stomach
divided with a )
surgical stapler Food—t

Digestive
juices

Divide small
intestine

L3 Cleveland Clinic ©2022
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Sleeve Gastrectomy

Figure 1. Trends in bariatric surgery procedures since 1990

100%

Bypass

10%
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Post Sleeve Gastrectomy Reflux

No pressure -
therefore no
food or acid
pushed into
esophogus

Higher pressure
pushes

food and acid
into esophogus

Roux Limb 1
75-150 cm —[ /

Biliopancreatic
Limb
50-200 cm —|[

Sleeve Revision RNY
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Take Home Messages

= Not all reflux is created Equal
= Long term use of Proton Pump is best avoided if alternatives are feasible

= Thorough preoperative assessment is key to selecting from the increasing
repertoire of treatment options

= Minimally invasive and robotic procedures are generally well tolerated with short
hospital stays and early recovery

= Any intervention needs to be coupled with intensive health behavior modifications
to prevent recurrences

= Expectation setting is key to a content patient
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