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Surgeon response

• What the he… is a GERD Phenotype???
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PPI efficacy for potential manifestations of GERD
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• Kahrilas PJ…Response of regurgitation to PPI  therapy in clinical trials of GERD.  AJG, 2011;106(8):1419-25; 
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Appropriate for Surgical Management

• Injury
• Erosive esophagitis (B), C, D
• Barrett’s (>1cm), > 3cm
• Peptic Stricture

• Symptoms w Objective GERD
• Heartburn
• Regurgitation-predominant
• Reflux Chest Pain Syndrome
• LPR
• Chronic Cough

Not Appropriate for Surgical Management 

• No objective evidence GERD
• Functional Heartburn

Non-Erosive Reflux Disease
GERD Hypersensitivity



Multidisciplinary Collaboration. Personalized Treatment Strategies. Patient Advocacy.“Better Together”

Problems with design of most AntiReflux
Procedure (ARP) studies
• Improvement in heartburn has been 

the primary measure of most studies.

• Medication resumption is considered 
a failure in ARP Studies.

• Sham effect very difficult to assess.

• Regurgitation is the symptom that 
is most responsive to antireflux 
surgery.
• Taking a patient uncontrolled on 

ASM to controlled on ASM is a 
therapeutic victory within the 
spectrum of personalized care. (Apart 
from issues with reasons for resumption of PPI 
therapy.) 

• No solution.
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Other Important Parts of the Puzzle

Symptom reporting is often unreliable.

Reflux testing is not dichotomous; symptom association is irrelevant

Response to PPI is probably irrelevant to ARP success.

The placebo effect of any intervention is significant.

Have more than one toy in your toybox
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Symptoms

• Probably 80% of my patient consultation 
involves listening, questioning, repeating

• Listening
• Repeating back what I’ve heard
• Refining their understanding of their symptoms
• Setting expectations

• Regurgitation and Heartburn – the most 
typical of symptoms – often confused

• Throat burning, epigastric pain, 
• Patient is convinced they have regurgitation –

must have it – because of other symptoms. 
Especially in LPR patients.
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Regurgitation

• An acid taste in your 
mouth 

• Unpleasant 
movement of material 
upwards from the 
stomach

Heartburn

• A burning feeling behind 
your breastbone 

• Pain behind your 
breastbone 

Indigestion/Dyspepsia

• A burning feeling 
in the center of 
the upper 
stomach 

• Pain in the center 
of the upper 
stomach 
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The Sham Effect
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DR Google is not new!
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WOW!!!
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SHAM EFFECT 43%
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“More active vs. sham
patients were without daily 
heartburn symptoms (n = 19 
[61%] vs. n = 7 [33%]; P = 
0.05), and more had a >50% 
improvement in their 
gastroesophageal reflux 
disease quality of life score (n 
= 19 [61%] vs. n = 6 
[30%]; P = 0.03).”

SHAM EFFECT 33%
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• 44 patients randomized 1:1 TIF v Sham.
• Patients in both arms continued PPI for 42 days 

for healing
• ‘Treatment failure’ prevailed if at least one of the 

following criteria were fulfilled:
• Moderate-severe HB or Regurgitation for 7 

days prior to FU 
• requirement of continuous PPI for more than 

8 weeks to control reflux symptoms or 
• need for a reintervention. 

• 82% of Sham resumed PPI by 6 mo
• 41% of TIF resumed PPI by 6 mo

SHAM EFFECT 18%
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• Patients with regurgitation 
despite daily PPI randomized to 
TIF + Placebo or Sham (EGD with 
manipulation) + PPI at baseline 
dosing

• The primary end point in this 
study, elimination of 
troublesome regurgitation, was 
achieved in a greater proportion 
of patients treated with TF than 
with omeprazole: 67% vs 45% 

At 3 months follow-up, 15 of 42 patients (36%) 
in the sham group met criteria for early failure, 
and 12 of 15 patients (80%) underwent 
crossover to TF. The 3 sham patients who had 
not crossed over completed the 6-month follow-
up testing. In the TF/placebo group 10 of 87 
patients (11%) met the criteria for early failure 
(P =.002) and all 10 returned to PPI treatment. 
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Reflux testing should not be 
interpreted in a dichotomous 
fashion
Especially with prolonged pH testing
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Gyawali CP, et al. Gut (2018) 67(7):1351-1362 

Ambulatory Reflux Monitoring: Diagnostic Metrics

Acid Exposure Time # Reflux Events /24h

>6.0% >80

<4.0% <40

4.0 to 6.0% 40 to 80

Positive Symptom Reflux Association
(Symptom Index > 50%; Symptom 

Association Probability > 95%)

Highest likelihood of symptom response 
to anti-reflux management

Increases confidence in GERD pathology, 
or may suggest hypersensitive mechanism

Suspect esophageal hypersensitivity

Grey Zone



Multidisciplinary Collaboration. Personalized Treatment Strategies. Patient Advocacy.“Better Together”

> 2 Days Abnormal vs Worst Day

Yadlapati R, et al. Gastroenterology 2020 [Epub]
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• Post hoc analysis of postintervention ph-impedance data from 
CALIBER Study.

• Conclusions:
• Reduction of reflux episodes to physiological levels, particularly to <35 is 

associated with improved treatment outcome in regurgitation predominant 
GERD. 

• Reflux episodes >80 despite medical therapy predicts satisfaction with GERD 
management after MSA. 

Gut 2020;0:1–6. doi:10.1136/gutjnl-2020-321395 
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Reflux Pattern Associations & Fundoplication

• Upright
• TLESRs
• More prone to Gas-Bloat

• Supine
• Lower Risk of Gas-Bloat

• Bipositional
• Associated with loss of intrinsic 

sphincter.
• Associated with larger hiatal 

hernias
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Is it Time to Revise Dichotomous Cutoff for 
the DeMeester Score?

Statistic DeMeester
Nbr. of observations 267
Nbr. of missing values 0
Minimum 0.800
Maximum 78.100
Range 77.300
1st Quartile 15.200
Median 17.800
3rd Quartile 21.100
Mean 19.192
Standard deviation (n) 7.520
Lower bound on mean 
(95%) 18.284
Upper bound on mean 
(95%) 20.100
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Response to PPIs Largely 
Irrelevant
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The Classic Study

• Three factors significantly 
predictive of a successful 
outcome:

• Abnormal 24-hour pH score 
(OR= 5.4; 95% CI = 1.9–15.3),  

• Typical primary symptom (OR= 
5.1; 95% CI = 1.9–13.6), 

• A clinical response to acid 
suppression therapy (OR= 3.3; 
95% CI = 1.3–8.7).

Journal of Gastrointestinal Surgery
Volume 3, Issue 3, May–June 1999, Pages 292-300

https://www.sciencedirect.com/science/journal/1091255X
https://www.sciencedirect.com/science/journal/1091255X/3/3
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Reginald Bell, MD,* John Lipham, MD,‡ Brian E. Louie, MD,§ Valerie Williams, MD,k James Luketich, MD,¶ Michael Hill, MD,# William Richards, MD,**Christy Dunst, MD,‡‡ 
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F. Paul Buckley III, MD,*** Shanu Kothari, MD,‡‡‡ Leena Khaitan, MD,§§§ C. Daniel Smith, MD,jjjjjj Adrian Park, MD,¶¶¶ Christopher Smith, MD,### Garth Jacobsen, MD,**** 
Ghulam Abbas, MD,‡‡‡‡ and Philip Katz, MD§§§§

Clinical Gastroenterology and 
Hepatology 2020;18:1736–1743 

A similar baseline PPI responder or nonresponder
analysis was performed using the average of the 6
questions of the GERD-HRQL that relate to heartburn as
well as the 4 RDQ questions that relate to heartburn. The
results of the analysis show that response, or lack of
response to PPIs did not impact heartburn scores at 6
and 12 months (Table 2 and Figure 3).

Discussion

This RCT directly compared acid-suppressive therapy
to an antireflux procedure in patients with moderate-to-
severe regurgitation and confirmed that mechanical
restoration of the reflux barrier through MSA did control
regurgitation better than did increasing doses of acid-
suppressive medication. MSA was not associated with
major surgical complications or increase in side effects

such as abdominal bloating or dysphagia often seen with
fundoplication.

Considerations and potential limitations in this study
include the relatively limited duration of follow-up. Other
studies of MSA have documented little decrease in effi-
cacy between 1 and 5 years of follow-up, and additional
long-term studies of MSA are ongoing. The current study
compared medical and surgical therapy, and lacking ev-
idence to suggest that medical therapy results improve
over time, longer-term follow-up comparison of the 2
arms was deemed unnecessary. Another consideration
was the use of transnasal impedance or pH testing at the
6-month endpoint but 48-hour telemetry capsule pH
testing at the 12-month endpoint. Transnasal impedance
or pH testing was the only method to evaluate ongoing
nonacid regurgitation in the double-dose PPI cohort, as it
measures both acidic and acid-neutralized reflux epi-
sodes and was appropriate to determine crossover
eligibility. Telemetry capsule pH testing was utilized at
12 months when all patients were evaluated off PPIs and
were undergoing follow-up endoscopy. Keeping these
considerations in mind, we reached the following
conclusions.

It is often stated, including in the American College of
Gastroenterology guidelines,34 that surgical therapy is
not recommended for patients who do not respond to
PPI therapy. However, the basis for these recommenda-
tions and the types of symptoms evaluated for response
to PPI therapy is unclear. Three prospective cohort
studies have compared the effectiveness of laparoscopic
fundoplication between PPI responsive and nonrespon-
sive populations and found significant symptom
improvement with laparoscopic fundoplication in PPI
nonresponders, though not quite as much as in PPI re-
sponders.36 In this study, we evaluated patient outcomes
after MSA based upon preoperative improvement (any
response to PPI based on baseline quality-of-life surveys
on and off PPIs) and response (at least a half of a
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Figure 2. DeMeester pH scores for magnetic sphincter
augmentation (MSA) for patients at baseline and study
completion. Solid line indicates median scores, gray dot in-
dicates mean score.

Figure 3. (A) Regurgitation and (B) heartburn scores for magnetic sphincter augmentation (MSA) patients by response to
proton pump inhibitors (PPIs) at baseline. Responder is defined by having at least a half standard deviation change between on
and off gastroesophageal reflux disease medication scores at baseline, compared with baseline, 6-month, and 12-month
follow-up (P < .001) and nonresponders with responders at 6 and 12 months (P > .28) in all cases.
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6 Bell et al Clinical Gastroenterology and Hepatology Vol. -, No. -

In patients with moderate-severe regurgitation on PPI, both regurgitation and heartburn resolved 
regardless of response to PPIs
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• Patients with heartburn 
primary symptom while on PPI
• ALL with ABNORMAL PH Tests
• Patient were categorized by 

preop % relief heartburn on 
PPI:

• Good Responder: 76–100%
• Partial Responder: 26–75% 
• Non-Responder 0–25%

• Median FU 48 mos in 75/129 
patients.

Diseases of the Esophagus (2020)33,1–6 
DOI: 10.1093/dote/doz099 
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GERD + by pH, PPI Partial Responder
Surgeon Interventional GI 

Lap ARS TIF w/out HH Repair Lap ARS TIF w/out HH Repair

Heartburn + HH 9 NA 8 NA

Regurgitation + HH 9 NA 9 NA

Heartburn – no HH 9 7 8 8

Regurgitation – no HH 9 7 9 8

RAND Consensus on Appropriateness (1-9) of procedural intervention assessed by panel of
8 Foregut Surgeons and 7 Interventional Gastroenterologists. 
Higher number represents increased appropriateness of specific intervention

Andrew J. Gawron, MD,1 Reginald Bell, MD,2 Barham K. Abu Dayyeh, MD,3 F. P. Buckley, MD,4 Kenneth Chang, MD,5 Christy M. Dunst, MD,6 Steven A. Edmundowicz, MD,7 
Blair Jobe, MD,8 John C. Lipham, MD,9 Dan Lister, MD,10 Marcia Irene Canto, MD,11 Michael S. Smith, MD, MBA,12 Anthony A. Starpoli, MD,13 George Triadafilopoulos, MD,14 
Thomas J. Watson, MD,15 Erik Wilson, MD,16 John E. Pandolfino, MD,17 Alexander Kaizer, PhD,7 Zoe Van De Voorde, BA,7 Rena Yadlapati, MD, MSHSR7,1

GASTROINTESTINAL 
ENDOSCOPY Volume 92, 
No. 1 : 2020



Multidisciplinary Collaboration. Personalized Treatment Strategies. Patient Advocacy.“Better Together”

Surgeon Interventional GI 

Lap ARS TIF w/out HH Repair Lap ARS TIF w/out HH Repair

Heartburn + HH 100%,8 NA 57% 7 (2-9) NA

Regurgitation + HH 100%, 9 NA 57%, 7 (3-9) NA

Heartburn – no HH 100%, 8 100%, 7 35%, 6 (2-9) 100%,8

Regurgitation – no HH 100%, 8 100%, 7 50%, 7 (3-9) 100%,8

GERD + by pH, PPI Non-Responder

RAND Consensus on Appropriateness (1-9) of procedural intervention assessed by panel of Foregut
Surgeons and Interventional Gastroenterologists. 
Higher number represents increase appropriateness of specific intervention

GASTROINTESTINAL 
ENDOSCOPY Volume 92, 
No. 1 : 2020
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Surgeon Interventional GI 

Lap ARS TIF w/out HH Repair Lap ARS TIF w/out HH Repair

Heartburn + HH 100%,8 NA 57% 7 (2-9) NA

Regurgitation + HH 100%, 9 NA 57%, 7 (3-9) NA

Heartburn – no HH 100%, 8 100%, 7 35%, 6 (2-9) 100%,8

Regurgitation – no HH 100%, 8 100%, 7 50%, 7 (3-9) 100%,8

GERD + by pH, PPI Non-Responder

RAND Consensus on Appropriateness (1-9) of procedural intervention assessed by panel of Foregut
Surgeons and Interventional Gastroenterologists. 
Higher number represents increase appropriateness of specific intervention

GASTROINTESTINAL 
ENDOSCOPY Volume 92, 
No. 1 : 2020
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GERD + by pH, PPI Non-Responder

GASTROINTESTINAL 
ENDOSCOPY Volume 92, 
No. 1 : 2020

• Impedance-pH on Medication?
• May be of value

• the patient with heartburn,(-) HH and evidence of reflux hypersensitivity 
• and the (-) HH patient with a completely normal impedance-pH study

• Otherwise of no value for LF and MSA
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The Phenotypes



Multidisciplinary Collaboration. Personalized Treatment Strategies. Patient Advocacy.“Better Together”

PPI efficacy for potential manifestations of GERD

9/28/21

0% 100%25% 50% 75%

Esophagitis healing
Mild

Severe

Heartburn relief
Esophagitis

NERD

Regurgitation relief

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

Hoarseness (improved)
GERD (-)

Chronic cough (improved)

Placebo Therapeutic gain

• Kahrilas PJ…Response of regurgitation to PPI  therapy in clinical trials of GERD.  AJG, 2011;106(8):1419-25; 
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PPI and Surgical efficacy for potential manifestations of GERD
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Not much specific data
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5 year results 
Heartburn: LARS 8%, 
PPI 16% (p=.14)
Regurgitation: LARS 
2%, PPI 13% (p,0.001)
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No Difference 
in outcomes 
between 
NERD
and ERD
with ARS
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WARNING: Automated

SI/SAP NOT RELIABLE



Multidisciplinary Collaboration. Personalized Treatment Strategies. Patient Advocacy.“Better Together”

PPI and Surgical efficacy for potential manifestations of GERD

9/28/21
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The study protocol and informed consent form were
approved by the institutional review board for each site,
and all patients provided voluntary, written, informed
consent to participate in the study. The ClinicalTrials.
gov identifier is NCT02505945, the study start date
was June 2015, the primary completion date was
October 2017, and actual study completion date was
August 2018. The study was sponsored by Torax Med-
ical, Inc (acquired by Ethicon Endo-Surgery). All authors
had access to the study data and had reviewed and
approved the final manuscript.

Statistical Analyses

Comparison of symptomatic outcomes between
cohorts were analyzed for statistical significance by
using the Pearson chi-square test. Summary statistics
were used for other efficacy measures. Categorical
parameters were displayed by number and frequency;
normal and abnormal continuous parameters were
expressed as mean ! SD or median (interquartile
range [IQR]).

Results

Patient Disposition and Demographic and
Clinical Characteristics

Of 202 patients screened for eligibility, 152 met in-
clusion criteria, were enrolled in the study, and were
randomized to the primary MSA (n ¼ 50) or BID PPI (n ¼
102) cohorts (Figure 1). The median age of all enrolled
patients was 46 (range, 21–76) years, and the population
was 58% men. The average length of PPI use for all
patients was 8.4 (range, 0.3–35) years. Demographic and
clinical characteristics were similar for the 2 randomized
treatment arms and were presented in the 6-month publi-
cation.29 Baseline demographic and clinical characteristics
of patients completing 12-month follow-up as well as by
crossover eligibility are available in Tables 1 and 2.

Seventy-nine patients randomized to the BID PPI
treatment arm completed 6-month impedance or pH
testing per protocol (85 were completed, but 6 tests
were deemed invalid, or the patient was not taking
medication as assigned). Thirty-one of 79 (39%) patients
met all crossover requirements and are included in this
analysis as the MSA crossover arm (Supplementary
Figure 1). Forty-eight of 79 (61%) patients did not
qualify for crossover, were placed on a reduced dose of
20-mg omeprazole daily, and constitute the step-down
arm. Two of the patients reported resolution of
moderate-to-severe regurgitation and had >57 reflux
episodes (both with normal esophageal acid exposure).
Of the remaining 46 with #57 reflux episodes, 40 re-
ported ongoing moderate-to-severe regurgitation and 6
did not. Per protocol, only number of reflux episodes was
considered in crossover qualification. However, 20%

(n ¼ 11 of 44) of the step-down cohort in whom pH data
was reported had abnormal DeMeester scores while on
BID PPI (>14.7) and had ongoing moderate-to-severe
regurgitation. None of preoperative demographics,
symptoms, or objective data predicted likelihood of
crossover on multiple regression analysis.

Safety

No serious perioperative adverse events occurred in
any arm of the study. Although 19 (39.6%) MSA patients
and 10 (33.3%)MSA crossover patients reported instances
of dysphagia, MSA patients reported less dysphagia at 6
and 12 months than at baseline (see Dysphagia).

Efficacy

We report the individual results of the crossover MSA
and the step-down cohorts. Additionally, as the primary
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Figure 1. Percent of patients achieving relief of moderate-to-
severe regurgitation by time after initiation of therapy. BID,
twice daily; MSA, magnetic sphincter augmentation; PPI,
proton pump inhibitor.

What You Need to Know

Background
Regurgitative gastroesophageal reflux disease
refractive to medical treatment is common and
caused by mechanical failure of the antireflux barrier.
We performed a trial to compare the effects of
magnetic sphincter augmentation (MSA) with those
of proton pump inhibitors (PPIs) in patients with
regurgitation and gastroesophageal reflux disease.

Findings
In a randomized comparison study, we found that
MSA controlled regurgitation in 96% of patients,
whereas only 19% of patients receiving PPIs re-
ported control of regurgitation.

Implications for patient care
MSA is superior to twice-daily PPIs therapy in
reducing regurgitation. Relief of regurgitation is
sustained over 12 months.
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Magnetic Sphincter Augmentation Superior to Proton Pump
Inhibitors for Regurgitation in a 1-Year Randomized Trial
Reginald Bell, MD,* John Lipham, MD,‡ Brian E. Louie, MD,§ Valerie Williams, MD,k

James Luketich, MD,¶ Michael Hill, MD,# William Richards, MD,**
Christy Dunst, MD,‡‡ Dan Lister, MD,§§ Lauren McDowell-Jacobs, MD,kk

Patrick Reardon, MD,¶¶ Karen Woods, MD,jjjjjjjj Jon Gould, MD,##

F. Paul Buckley III, MD,*** Shanu Kothari, MD,‡‡‡ Leena Khaitan, MD,§§§

C. Daniel Smith, MD,jjjjjj Adrian Park, MD,¶¶¶ Christopher Smith, MD,###

Garth Jacobsen, MD,**** Ghulam Abbas, MD,‡‡‡‡ and Philip Katz, MD§§§§

*Institute of Esophageal and Reflux Surgery, Englewood, Colorado; ‡Department of Surgery, University of Southern California,
Los Angeles, California; §Division of Thoracic Surgery, Swedish Medical Center, Seattle, Washington; || Thoracic Surgery
Department, St. Elizabeth’s Healthcare, Edgewood, Kentucky; ¶Division of Thoracic Surgery, University of Pittsburgh Medical
Center Health System, Pittsburgh, Pennsylvania; #Department of Surgery, Adirondack Medical Center and Adirondack Surgical
Group, Saranac Lake, New York; **Department of Surgery, University of South Alabama, Mobile, Alabama; ‡‡Department of
Surgery, Oregon Clinic, Portland, Oregon; §§Arkansas Heartburn Treatment Center, Baptist Health Medical Center, Heber
Springs, Arkansas; ||||Department of Surgery, Knox Community Hospital, Mount Vernon, Ohio; ¶¶Department of Surgery,
Houston Methodist Hospital, Houston, Texas; ##Department of Surgery, Medical College of Wisconsin, Milwaukee, Wisconsin;
***Department of Surgery and Perioperative Care, University of Texas at Austin, Austin, Texas; ‡‡‡Department of Surgery,
Prisma Health, Greenville South Carolina; §§§Department of Surgery, Digestive Health Institute, University Hospitals, Cleveland
Medical Center, Cleveland, Cleveland, Ohio; ||||||Esophageal Institute of Atlanta, Atlanta, Georgia; ¶¶¶Department of Surgery,
Anne Arundel Health System and Johns Hopkins Medicine, Annapolis, Maryland; ###Albany Surgical PC, Albany, Georgia;
****Department of Surgery, University of California, San Diego, San Diego, California; ‡‡‡‡Division of Thoracic Surgery, West
Virginia University School of Medicine, Morgantown, West Virginia; §§§§Department of Gastroenterology, Weill Cornell
Medicine, New York, New York; and ||||||||Department of Medicine, Houston Methodist Hospital, Houston, Texas

BACKGROUND & AIMS: Regurgitative gastroesophageal refluxdisease (GERD) refractive tomedical treatment is common
and caused by mechanical failure of the anti-reflux barrier. We compared the effects of magnetic
sphincter augmentation (MSA)with those of proton-pump inhibitors (PPIs) in a randomized trial.

METHODS: Patients withmoderate to severe regurgitation (assessed by the foregut symptomquestionnaire)
despite once-daily PPI therapy (n [ 152) were randomly assigned to groups given twice-daily
PPIs (n [ 102) or laparoscopic MSA (n [ 50) at 20 sites, from July 2015 through February
2017. Patients answered questions from the foregut-specific reflux disease questionnaire and
GERD health-related quality of life survey about regurgitation, heartburn, dysphagia, bloating,
diarrhea, flatulence, and medication use, at baseline and 6 and 12 months after treatment. Six
months after PPI therapy, MSA was offered to patients with persistent moderate to severe
regurgitation and excess reflux episodes during impedance or pH testing on medication. Regur-
gitation, foregut scores, esophageal acid exposure, and adverse events were evaluated at 1 year.

RESULTS: Patients in theMSA group and thosewho crossed over to theMSA group after PPI therapy (n[ 75)
had similar outcomes. MSA resulted in control of regurgitation in 72/75 patients (96%); regurgi-
tation controlwas independent of preoperative response to PPIs. Only 8/43patients receiving PPIs
(19%) reported control of regurgitation. Among the 75 patients who received MSA, 61 (81%) had
improvements in GERD health-related quality of life improvement scores (greater than 50%) and
68 patients (91%) discontinued daily PPI use. Proportions of patients with dysphagia decreased
from 15% to 7% (P < .005), bloating decreased from 55% to 25%, and esophageal acid exposure
time decreased from 10.7% to 1.3% (P < .001) from study entry to 1-year after MSA (Combined

Abbreviations used in this paper: BID, twice daily; GERD, gastroesopha-
geal reflux disease; HRQL, Health-Related Quality of Life; IQR, inter-
quartile range; LES, lower esophageal sphincter; MSA, magnetic sphincter
augmentation; PPI, proton pump inhibitor; RCT, randomized controlled
trial; RDQ, Reflux Disease Questionnaire.

© 2020 by the AGA Institute. Published by Elsevier, Inc. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).
1542-3565

https://doi.org/10.1016/j.cgh.2019.08.056

Clinical Gastroenterology and Hepatology 2019;-:-–-
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PPI and Surgical efficacy for potential manifestations of GERD

9/28/21
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• Improvement in 165 
patients with chest pain

• 65% of patients with 
negative SI

• 79% of with SI < 40%
• 96% of patients with SI >40%
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Atypical Symptoms
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• A weighted mean of 83.0% of patients (95% CI, 79.7%-86.3%) 
experienced improvement and a weighted mean of 67.0% of patients 
(95% CI, 64.1%-69.9%) experienced a disappearance of symptoms

• High level of methodological heterogeneity among studies according 
to diagnostic method, exclusion criteria, and outcomes used to assess 
the efficacy of fundoplication.
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Supraesophageal GERD – Keep it simple
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Sham Effect or
Opportunity for 

Cognitive 
Behavioral
Therapy?
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TIF

THE TOYBOX
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Recapitulate

Symptom reporting is often unreliable.

Reflux testing is not dichotomous; symptom association is irrelevant

Response to PPI is probably irrelevant to ARP success.

The placebo effect of any intervention is significant.

Have more than one toy in your toybox
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