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A Therapy With a Different Mechanism
of Action for Adults With IBS-C

Consider IBSRELA for your
adult patients with IBS-C.

INDICATION

IBSRELA (tenapanor) is indicated for the treatment of
Irritable Bowel Syndrome with Constipation (IBS-C)
in adults.

IMPORTANT SAFETY INFORMATION

WARNING: RISK OF SERIOUS DEHYDRATION IN
PEDIATRIC PATIENTS

IBSRELA is contraindicated in patients less than 6
years of age; in nonclinical studies in young juvenile
rats administration of tenapanor caused deaths
presumed to be due to dehydration. Avoid use of
IBSRELA in patients 6 years to less than 12 years of
age. The safety and effectiveness of IBSRELA have
not been established in patients less than 18 years
of age.

CONTRAINDICATIONS
* IBSRELA is contraindicated in patients less than 6 years
of age due to the risk of serious dehydration.

* IBSRELA is contraindicated in patients with known or
suspected mechanical gastrointestinal obstruction.

WARNINGS AND PRECAUTIONS

Risk of Serious Dehydration in Pediatric Patients

* IBSRELA is contraindicated in patients below 6 years
of age. The safety and effectiveness of IBSRELA in
patients less than 18 years of age have not been
established. In young juvenile rats (less than 1 week
old; approximate human age equivalent of less than

@) ardelyx

©Ardelyx, Inc. 2023. All rights reserved.

Visit IBSRELA-hcp.com/discover E O

2 years of age), decreased body weight and deaths
occurred, presumed to be due to dehydration,
following oral administration of tenapanor. There are
no data available in older juvenile rats (human age
equivalent 2 years to less than 12 years).

* Avoid the use of IBSRELA in patients 6 years to less
than 12 years of age. Although there are no data in
older juvenile rats, given the deaths in younger rats
and the lack of clinical safety and efficacy data in
pediatric patients, avoid the use of IBSRELA in
patients 6 years to less than 12 years of age.

Diarrhea

Diarrhea was the most common adverse reaction in two
randomized, double-blind, placebo-controlled trials of
IBS-C. Severe diarrhea was reported in 2.5% of
IBSRELA-treated patients. If severe diarrhea occurs,
suspend dosing and rehydrate patient.

MOST COMMON ADVERSE REACTIONS

The most common adverse reactions in IBSRELA-treated
patients (incidence =2% and greater than placebo) were:
diarrhea (16% vs 4% placebo), abdominal distension

(3% vs <1%), flatulence (3% vs 1%) and dizziness (2%

vs <1%).

Reference: IBSRELA [prescribing information]. Waltham, MA: Ardelyx,
Inc.; 2022.

Please see Brief Summary of full Prescribing
Information on the following page.

IBSRELA is a registered trademark of Ardelyx, Inc. US-IBS-0256 07/23



IBSRELA (tenapanor) tablets, for oral use

Brief Summary of Full Prescribing Information

WARNING: RISK OF SERIOUS DEHYDRATION IN PEDIATRIC PATIENTS

« IBSRELA is contraindicated in patients less than 6 years of age; in
nonclinical studies in young juvenile rats administration of tenapanor

caused deaths presumed to be due to dehydration [see Contraindications
(4), Use in Specific Populations (8.4)].

« Avoid use of IBSRELA in patients 6 years to less than 12 years of age
[see Warnings and Precautions (5.1), Use in Specific Populations (8.4)).

« The safety and effectiveness of IBSRELA have not been established in
patients less than 18 years of age [see Use in Specific Populations (8.4)].

1 INDICATIONS AND USAGE
IBSRELA is indicated for treatment of irritable bowel syndrome with
constipation (IBS-C) in adults.

4 CONTRAINDICATIONS
IBSRELA is contraindicated in:

« Patients less than 6 years of age due to the risk of serious dehydration [see
Warnings and Precautions (5.1), Use in Specific Populations (8.4)).

« Patients with known or suspected mechanical gastrointestinal obstruction.

5 WARNINGS AND PRECAUTIONS

5.1 Risk of Serious Dehydration in Pediatric Patients

IBSRELA is contraindicated in patients below 6 years of age. The safety and
effectiveness of IBSRELA in patients less than 18 years of age have not been
established. In young juvenile rats (less than 1 week old; approximate human
age equivalent of less than 2 years of age), decreased body weight and deaths
occurred, presumed to be due to dehydration, following oral administration
of tenapanor. There are no data available in older juvenile rats (human age
equivalent 2 years to less than 12 years).

Avoid the use of IBSRELA in patients 6 years to less than 12 years of age.
Although there are no data in older juvenile rats, given the deaths in younger
rats and the lack of clinical safety and efficacy data in pediatric patients,
avoid the use of IBSRELA in patients 6 years to less than 12 years of age
[see Contraindications (4), Warnings and Precautions (5.2), Use in Specific
Populations (8.4)).

5.2 Diarrhea

Diarrhea was the most common adverse reaction in two randomized, double-
blind, placebo-controlled trials of IBS-C. Severe diarrhea was reported in
2.5% of IBSRELA-treated patients [see Adverse Reactions (6.1)]. If severe
diarrhea occurs, suspend dosing and rehydrate patient.

6 ADVERSE REACTIONS

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly
compared with rates in the clinical trials of another drug and may not reflect
the rates observed in practice.

The safety data described below reflect data from 1203 adult patients with
IBS-C in two randomized, double-blind, placebo-controlled clinical trials

(Trial 1 and Trial 2). Patients were randomized to receive placebo or IBSRELA
50 mg twice daily for up to 52 weeks. Demographic characteristics were
comparable between treatment groups in the two trials [see Clinical Studies (14)].

Most Common Adverse Reactions

The most common adverse reactions reported in at least 2% of patients in
IBSRELA-treated patients and at an incidence greater than placebo during
the 26-week double-blind placebo-controlled treatment period of Trial 1 are
shown in Table 1.

Table 1: Most Common Adverse Reactions* in Patients With IBS-C in
Trial 1 (26 Weeks)

IBSRELA Placebo
N=293 N=300
Adverse Reactions % %
Diarrhea 16 4
Abdominal Distension 3 <1
Flatulence 3 1
Dizziness 2 <1

*Reported in at least 2% of patients in IBSRELA-treated patients and at an
incidence greater than placebo.

The adverse reaction profile was similar during the 12-week double-blind
placebo-controlled treatment period of Trial 2 (610 patients: 309 IBSRELA-
treated and 301 placebo-treated) with diarrhea (15% with IBSRELA vs 2%
with placebo) and abdominal distension (2% with IBSRELA vs 0% with
placebo) as the most common adverse reactions.

Adverse Reaction of Special Interest — Severe Diarrhea

Severe diarrhea was reported in 2.5% of IBSRELA-treated patients compared
to 0.2% of placebo-treated patients during the 26 weeks of Trial 1 and the

12 weeks of Trial 2 [see Warnings and Precautions (5.2)].

Patients with Renal Impairment

In Trials 1 and 2, there were 368 patients (31%) with baseline renal impairment
(defined as eGFR less than 90 mL/min/1.73m2). In patients with renal
impairment, diarrhea, including severe diarrhea, was reported in 20%
(39/194) of IBSRELA-treated patients and 0.6% (1/174) of placebo-treated
patients. In patients with normal renal function at baseline, diarrhea, including
severe diarrhea, was reported in 13% (53/407) of IBSRELA-treated patients
and 3.5% (15/426) of placebo-treated patients. No other differences in the
safety profile were reported in the renally impaired subgroup.

The incidence of diarrhea and severe diarrhea in IBSRELA-treated patients did
not correspond to the severity of renal impairment.

Adverse Reactions Leading to Discontinuation

Discontinuations due to adverse reactions occurred in 7.6% of IBSRELA-
treated patients and 0.8% of placebo-treated patients during the 26 weeks
of Trial 1 and the 12 weeks of Trial 2. The most common adverse reaction
leading to discontinuation was diarrhea: 6.5% of IBSRELA-treated patients
compared to 0.7% of placebo-treated patients.

Less Common Adverse Reactions

Adverse reactions reported in less than 2% of IBSRELA-treated patients and
at an incidence greater than placebo during the 26 weeks of Trial 1 and the

12 weeks of Trial 2 were: rectal bleeding and abnormal gastrointestinal sounds.

Hyperkalemia

In a trial of another patient population with chronic kidney disease (defined
by eGFR from 25 to 70 mL/min/1.73m2) and Type 2 diabetes mellitus, three
serious adverse reactions of hyperkalemia resulting in hospitalization were
reported in 3 patients (2 IBSRELA-treated patients and 1 placebo-treated
patient).

7 DRUG INTERACTIONS

7.1 0ATP2B1 Substrates

Tenapanor is an inhibitor of intestinal uptake transporter, OATP2B1 [see
Clinical Pharmacology (12.3)]. Drugs which are substrates of OATP2B1 may
have reduced exposures when concomitantly taken with IBSRELA. Monitor
for signs related to loss of efficacy and adjust the dosage of concomitantly
administered drug as needed.

Enalapril is a substrate of OATP2B1. When enalapril was coadministered

with tenapanor (30 mg twice daily for five days, a dosage 0.6 times the
recommended dosage), the peak exposure (Crax) Of enalapril and its active
metabolite, enalaprilat, decreased by approximately 70% and total systemic
exposures (AUC) decreased by approximately 50% to 65% compared to when
enalapril was administered alone [see Clinical Pharmacology (12.3)].

Monitor blood pressure and increase the dosage of enalapril, if needed, when
IBSRELA is coadministered with enalapril.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

Tenapanor is minimally absorbed systemically, with plasma concentrations
below the limit of quantification (less than 0.5 ng/mL) following oral
administration [see Clinical Pharmacology (12.3)]. Therefore, maternal use is
not expected to result in fetal exposure to the drug. The available data on
IBSRELA exposure from a small number of pregnant women have not identified
any drug associated risk for major birth defects, miscarriage, or adverse
maternal or fetal outcomes. In reproduction studies with tenapanor in pregnant
rats and rabbits, no adverse fetal effects were observed in rats at 0.1 times
the maximum recommended human dose and in rabbits at doses up to

8.8 times the maximum recommended human dose (based on body surface area).

Data

Animal Data

In an embryofetal development study in rats, tenapanor was administered
orally to pregnant rats during the period of organogenesis at dose levels

of 1, 10 and 30 mg/kg/day. Tenapanor doses of 10 and 30 mg/kg/day were
not tolerated by the pregnant rats and was associated with mortality and
moribundity with body weight loss. The 10 and 30 mg/kg dose group animals
were sacrificed early, and the fetuses were not examined for intrauterine
parameters and fetal morphology. No adverse fetal effects were observed in
rats at 1 mg/kg/day (approximately 0.1 times the maximum recommended
human dose) and in rabbits at doses up to 45 mg/kg/day (approximately
8.8 times the maximum recommended human dose, based on body surface
area).

In a pre- and post-natal developmental study in mice, tenapanor at doses

up to 200 mg/kg/day (approximately 9.7 times the maximum recommended
human dose, based on body surface area) had no effect on pre- and post-natal
development.




8.2 Lactation

Risk Summary

There are no data available on the presence of tenapanor in either human or
animal milk, its effects on milk production or its effects on the breastfed
infant. Tenapanor is minimally absorbed systemically, with plasma concentrations
below the limit of quantification (less than 0.5 ng/mL) following oral
administration [see Clinical Pharmacology (12.3)]. The minimal systemic
absorption of tenapanor will not result in a clinically relevant exposure to
breastfed infants. The developmental and health benefits of breastfeeding
should be considered along with the mother’s clinical need for IBSRELA and
any potential adverse effects on the breastfed infant from IBSRELA or from
the underlying maternal condition.

8.4 Pediatric Use

IBSRELA is contraindicated in patients less than 6 years of age. Avoid IBSRELA
in patients 6 years to less than 12 years of age [see Contraindications (4),
Warnings and Precautions (5.1)].

The safety and effectiveness of IBSRELA in patients less than 18 years of age
have not been established.

In nonclinical studies, deaths occurred in young juvenile rats (less than

1-week-old rats approximate human age equivalent of less than 2 years

of age) following oral administration of tenapanor, as described below in
Juvenile Animal Toxicity Data.

Juvenile Animal Toxicity Data

In a 21-day oral dose range finding toxicity study in juvenile rats, tenapanor

was administered to neonatal rats [post-natal day (PND) 5] at doses of 5 and
10 mg/kg/day. Tenapanor was not tolerated in male and female pups and

the study was terminated on PND 16 due to mortalities and decreased body

weight (24% to 29% reduction in females at the respective dose groups and
33% reduction in males in the 10 mg/kg/day group, compared to control).

In a second dose range finding study, tenapanor doses of 0.1, 0.5, 2.5, or

5 mg/kg/day were administered to neonatal rats from PND 5 through PND 24.
Treatment-related mortalities were observed at 0.5, 2.5, and 5 mg/kg/day
doses. These premature deaths were observed as early as PND 8, with
majority of deaths occurring between PND 15 and 25. In the 5 mg/kg/day
group, mean body weights were 47% lower for males on PND 23 and 35%
lower for females on PND 22 when compared to the controls. Slightly lower

mean tibial lengths (5% to 11%) were noted in males and females in the
0.5, 2.5, and 5 mg/kg/day dose groups on PND 25 and correlated with the
decrements in body weight noted in these groups. Lower spleen, thymus,
and/or ovarian weights were noted at the 0.5, 2.5, and 5 mg/kg/day doses.
Tenapanor-related gastrointestinal distension and microscopic bone findings
of increased osteoclasts, eroded bone, and/or decreased bone in sternum
and/or femorotibial joint were noted in males and females in the 0.5, 2.5,
and 5 mg/kg/day dose groups [see Contraindications (4), Warnings and
Precautions (5.1)].

8.5 Geriatric Use

Of the 1203 patients in placebo-controlled clinical trials of IBSRELA, 100
(8%) were 65 years of age and older. No overall differences in safety or
effectiveness were observed between elderly and younger patients, but
greater sensitivity of some older individuals cannot be ruled out.

10 OVERDOSAGE

Based on nonclinical data, overdose of IBSRELA may result in gastrointestinal
adverse effects such as diarrhea as a result of exaggerated pharmacology
with a risk for dehydration if diarrhea is severe or prolonged [see Warnings
and Precautions (5.1)].

17 PATIENT COUNSELING INFORMATION

Advise the patients to read the FDA-approved patient labeling (Medication
Guide).

Diarrhea

Instruct patients to stop IBSRELA and contact their healthcare provider if they
experience severe diarrhea [see Warnings and Precautions (5.2)].

Accidental Ingestion
Accidental ingestion of IBSRELA in children, especially children less than

6 years of age, may result in severe diarrhea and dehydration. Instruct
patients to store IBSRELA securely and out of reach of children [see
Contraindications (4), Warnings and Precautions (5.1)].

@ ardelyx

Manufactured for and distributed by Ardelyx, Inc. Waltham, MA 02451 USA
IBSRELA® is a registered trademark of Ardelyx, Inc. US-1BS-0281v2 08/23
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ACG Guideline on Treatment of Helicobacter
pylori: New Recommendations... Will Practice
Change?

=y Philip Schoenfeld, MD, MSEd, MSc¢ (Epi)

Chief (Emeritus), Gastroenterology Section, John D. Dingell VA
Medical Center, Detroit, MI.

Dr Philip Schoenfeld
Editor-in-Chief

This summary reviews Chey W, Howden C, Moss S, et al. ACG Clinical Guideline: Treatment of Helicobacter
pylori infection. Am J Gastroenterol. 2024;119:1730-53.

Correspondence to Philip Schoenfeld, MD, MSEd, MSc. Editor-in-Chief. Email: EBGI@gi.org

Keywords: Helicobacter pylori, guideline, vonoprazan

STRUCTURED ABSTRACT

Question: What is the optimal approach to treatment of Helicobacter pylori in-
fection in North America?

Design: The Patient Intervention Comparison and Outcomes (PICO) format
was used to develop key questions of clinical relevance to be addressed in the
guideline. A health services librarian performed literature searches of PubMed
(MEDLINE), EMBASE, and the Cochrane Library. GRADE methodology was
used to assess benefits and risks of therapies in a North American population.
For clinically relevant topics that were not amenable to formal evidence-based
recommendations, key concepts based on expert consensus were presented.

Patients: Adults (>18 years old) with H. pylori infection

Interventions/Exposure: Proton pump inhibitor (PPI)-clarithromycin triple
therapy, bismuth quadruple therapy (BQT), concomitant therapy, rifabutin-

GUIDELINES
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Treatment of H. pylori Infection in North America

Treatment Treatment-Experienced Penicillin
Naive (Salvage) Allergy

. Empiric Proven antibiotic

Regimen e
sensitivity

Optimized Bismuth
Quadruple H =
Rifabutin Triple
Vonoprazan Dual 0 o
Vonoprazan Triple
Levofloxacin Triple

[“]¥] Recommended Suggested @ May be considered when other treatments are not options

* When Bismuth Quadruple Therapy not an option, consider referral for formal penicillin allergy testing and/or desensitization

Figure 1. ACG Clinical Guideline on the treatment of Helicobacter pylori.

triple therapy, potassium-competitive acid blocker (PCAB) dual therapy, PCAB
triple therapy, quinolone-based therapy, high-dose PPI dual therapy, susceptibility-
guided therapy, and probiotics. Comparators included PPI-clarithromycin triple
therapy, BQT, and empiric (i.e., non—susceptibility-guided) therapy. Respective
dosing and frequency of each regimen was also recorded.

Outcome: H. pylori eradication rates in intention-to-treat (ITT) analyses and per-
protocol analyses, compliance with treatment, and rates of adverse events.

Data Analysis: Guideline methodologists performed meta-analysis when appropri-
ate with RevMan software and the Cochrane Risk of Bias tool to assess risk of bi-
ased results based on use of concealment of allocation, blinding, incomplete out-
come data reporting, selective reporting and other potential biases. The GRADE
process’ uses 2 types of guideline recommendations based on the quality of evi-
dence, risks vs benefits, feasibility, and costs while taking into account patient-
based and population-based factors.

Strong Recommendation: Providers should recommend this intervention for most
patients. A strong recommendation is usually accompanied by “High” or
“Moderate” level of evidence from well-designed randomized controlled trials
(RCTs), or RCTs with mild methodologic limitations.
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Conditional Recommendation/Suggestion: Many providers might suggest this
therapy, while other providers would consider other therapy in similar patients.
Conditional recommendations/suggestions are usually accompanied by “Low” or
“Very Low” quality of evidence.

The quality of evidence is categorized based upon an assessment of study method-
ology, including risk of bias, evidence of publication bias, heterogeneity among
studies, and precision of the estimate of eradication rates. High quality evidence
rating infers that the guideline authors are confident in the accuracy of research
data to support a particular recommendation and further research is unlikely to
change this recommendation. Low or Very Low quality evidence infers that the
guideline authors have less confidence in the accuracy of research data to support
a particular recommendation and future research may alter this recommendation.

Funding: The American College of Gastroenterology.

Results: Optimized bismuth-based quadruple therapy (BQT) for 14-days is the
recommended therapy for treatment-naive patients (Figure 1, Table 1) as well as
treatment-experienced patients who failed to eradicate H. pylori with an initial
course of PPI-clarithromycin triple therapy. Optimized BQT consists of PPI twice
daily, tetracyclince 500 mg 4 times daily, metronidazole 500 mg 3 or 4 times dai-
ly, and bismuth subcitrate or bismuth subsalicylate 4 times daily for 14 days.
Rifabutin-based triple therapy and vonoprazan-amoxicillin dual therapy are alter-
native suggested regimens. The guideline specifically recommends against using
PPI-clarithromycin triple therapy unless antibiotic sensitivity has been performed
and clarithromycin-sensitivity has been proven.

In the key concepts section, the guideline authors’ note that clarithromycin-
resistance and levofloxacin-resistance has risen precipitously, which greatly re-
duces the efficacy of these clarithromycin-based and levofloxacin-based regimens
when used as empiric therapies. This is particularly important since PPI-
clarithromycin triple therapy (i.e., PrevPac; Takeda Pharmaceuticals, Bannock-
burn, IL) remains the most commonly prescribed H. pylori infection treatment,
although eradication rates drop to approximately 30% in clarithromycin-resistant
strains of H. pylori.

The key concepts section also emphasizes that proof of H. pylori eradication is re-
quired in all patients after treatment by obtaining a fecal antigen test, urea breath
testing, or gastric biopsy. Importantly, this testing should not be done until at least
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4 weeks after the patient has completed antibiotics and after the patient has been
off PPIs/PCABs for at least 2 weeks, although the patient can be bridged with H2
receptor antagonists and antacids during that period.

Finally, the authors recommend expanding the indications for testing and treating
H. pylori to include individuals at increased risk of gastic cancer, individuals with
atrophic gastritis, gastric intestinal metaplasia, and household members of adults
with H. pylori infection based on non-serologic testing. This expanded list of indi-
cations reflects recognition of H. pylori’s role in increasing the risk of gastric can-
cer as well as being classified by the World Health Organization as a Class I car-

cinogen due to its causative role in the development of mucosa-associated lym-
phoid tissue (MALT) lymphoma.

Regimen Drugs (doses) frle?((;lsllel;gcy ApFl;l:(ﬁfal Recommendation
PPI (standard dose) b.id.
O}Btimifﬁd Bismuth subcitrate (120
1smu - 300 mg) or subsalicy- q.i.d.
owadmple | e b mp No [ Sone ot
Tetracycline (500 mg) q.i.d.
Metronidazole (500 mg) t.1i.d. or
q.i.d.
Omeprazole (10 mg) Conditional
Rifabutin triple [ A icillin (2 4 capsules , ,
(Talicia) moxicillin (250 mg) tid. Yes (low quality of evi-
Rifabutin (12.5 mg) dence)
PCAB dual Vonoprazan (20 mg) b.id Conditional
(Voquezna Amoxicillin (1,000 mg) tid Yes (moderate quality
DualPak) o of evidence)
Vonoprazan (20 mg)
Clarithromycin (500 o\
PCAB triple mg) yein ( Conditional
(Voquezna  "at, oxicillin (1,000 mg) b.id Yes (moderate quality
TriplePak) of evidence)

Table 1. Recommended regimens for treatment-naive patients with H.pylori infection.

b.i.d., twice daily; PCAB, potassium channel acid blocker; PPI, proton pump inhibitor; q.i.d., 4-times daily; t.i.d., 3-

times daily.
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COMMENTARY

Why Is This Important?

This guideline makes substantial chang-
es from the 2017 guideline recommen-
dations® because of rising resistance
rates to clarithromycin and levofloxacin,
which reduces the efficacy of common-
ly-used regimens, and also because of
the publication of RCTs since 2017 that
demonstrated the efficacy of rifabutin-
based triple therapy and vonoprazan-
amoxicillin dual therapy. I commend the
authors for the huge effort required to
produce this well-designed guideline.

Key Study Findings

Optimized bismuth-based quadruple
therapy for 14 days is the recommended
therapy for treatment-naive patients
(Figure 1, Table 1) as well as treatment
-experienced patients who failed to
eradicate H. pylori with  PPI-
clarithromycin triple therapy. PPI-
clarithromycin triple therapy should not
be used unless antibiotic sensitivity has
been performed and demonstrated clar-
ithromycin-sensitivity.

Caution

The GRADE methodology provides
transparency about how recommenda-
tions were made, although the authors’
subjective opinions may influence as-
sessments about the strength of recom-
mendations and quality of evidence. For
example, given that the prevalence of
amoxicillin-resistant H. pylori strains is

GUIDELINES

approximately 1%, I might have provid-
ed a Strong recommendation based on
moderate quality of evidence for
vonoprazan-amoxicillin duel therapy
among treatment-naive patients without
penicillin allergies. However, I also un-
derstand the authors’ rationale for only
providing a Conditional recommenda-
tion here.

My Practice

I agree that optimized BQT should be
the preferred H. pylori treatment regi-
men in the compliant patient. Unfortu-
nately, I’ve found that my patients at
the VA have difficulty complying with
this regimen because of its complexity
(4 medications taken up to 4 times per
day while obtaining tablets from 4 dif-
ferent pill bottles) and the potential for
dyspepsia and altered bowel habits. Al-
so, there have been intermittent shortag-
es of tetracycline, and the guideline rec-
ommends against substituting doxycy-
cline. Therefore, I prefer to use PCAB-
based dual therapy with vonoprazan and
amoxicillin, which enhances compli-
ance with its blister packaging and is
well-tolerated, despite the additional
cost to our pharmacy. Shared decision-
making with individual patients may be
particularly helpful here.

For patients who were previously treat-
ed with clarithromycin-based triple
therapy or in treatment-naive patients
with a penicillin allergy, I prefer to use
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optimized BQT. My personal tips are to
proactively educate the patient about
potential side effects (change in stool
color, mild dyspepsia), emphasize the
importance of compliance, engage a
family member to help if possible, and
help the patient set an alarm or even use
a phone application to remember to take
their medications. There is simply no
substitute for spending extra time with
the patient to educate them.

With my GI fellows, I emphasize the
basics: don’t order a H. pylori test un-
less you intend to treat, don’t use PPI-
clarithromycin based triple therapy, al-
ways plan to confirm eradication 4
weeks after antibiotic therapy has been
completed, but, remember that the pa-
tient has to be off PPIs/PCABs for 2
weeks prior to testing.

For Future Research

As noted by the guideline authors, com-
parative RCTs performed in North
America of optimized BQT versus
rifabutin-based triple therapy and
vonoprazan-based dual/triple therapy in
both treatment-naive and treatment-
experienced patients would be helpful.
I’d also emphasize the importance of
implementation research to minimize
the continued use of PPI-clarithromycin
triple therapy. Again, this is by far the
most commonly prescribed H. pylori
treatment regimen, although the guide-
line explicitly states that it should only
be used when the specific strain of H.
pvlori has demonstrated susceptibility to
clarithromycin (which is quite rare).

GUIDELINES
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STRUCTURED ABSTRACT

Question: Is risankizumab (Skyrizi; AbbVie Pharmaceuticals, San Francisco, CA),
a p19 subunit-specific interleukin (IL)-23 monoclonal antibody, superior to placebo

for induction of remission and maintenance of remission of moderate-severe ulcer-
ative colitis (UC)?

Design: INSPIRE and COMMAND were phase 3, double-blind, placebo-
controlled, randomized clinical trials (RCT) of risankizumab for moderate to severe
UC. In the 12-week induction trial (INSPIRE), patients were randomized 2:1
(risankizumab:placebo) to 1,200 mg risankizumab or placebo administered intrave-
nously at 0, 4, and 8 weeks. Patients who had clinical response or clinical remission
to risankizumab induction were included in the maintenance trial (COMMAND)
conducted from week 12 to week 52, in which patients were randomized 1:1:1 to
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180 mg risankizumab, 360 mg risankizumab, or placebo administered subcutane-
ously every 8 weeks.

Setting: INSPIRE, the induction of remission RCT, was conducted in 261 centers
in 41 countries from November 2020 through August 2022. The maintenance of
remission RCT, COMMAND, was conducted in 238 centers in 37 countries.

Patients: Inclusion criteria included: 18-80 years old; moderate-severe ulcerative
colitis based on adapted Mayo score >5 (0-9 scale) which consists of rectal bleed-
ing score (0-3), stool frequency score (0-3), endoscopy subscore (0-3); endoscopic
subscore of 2-3 based on central review of endoscopic images; prior history of in-
adequate response, loss of response, or intolerant of conventional therapy
(glucocorticoids or immunomodulators) or biologic therapy. Exclusion criteria in-
cluded prior exposure to ustekinumab, mirikizumab, or risankizumab.

Interventions: For the induction of remission RCT, INSPIRE, 1,200 mg risanki-
zumab or placebo was administered intravenously at 0, 4, and 8 weeks. For the
maintenance of remission RCT, COMMAND, 180 mg risankizumab, 360 mg
risankizumab, or placebo were administered subcutaneously every 8 weeks.

Outcomes: For the induction trial, the primary outcome was clinical remission at
week 12. For the maintenance trial, the primary outcome was clinical remission at
week 52. Clinical remission was defined as a stool frequency score <1 and not
higher than baseline, rectal bleeding score of 0, and endoscopic subscore <1 with-
out friability. Secondary outcomes included endoscopic and histologic improve-
ment as well as endoscopic remission, among others.

Data Analysis: Intention to treat (ITT) analysis. Categorical outcomes were ana-
lyzed using the Cochran-Mantel-Haenszel test. Continuous outcomes were ana-
lyzed using mixed-effect models with a repeated-measures method or analysis of
covariance.

Funding: AbbVie Pharmaceuticals, manufacturer of risankizumab.

Results: Of 975 UC patients in the induction of remission trial, 60% were male,
mean age was 42 years, 70% were White, mean disease duration of 7 years, and
mean adapted Mayo score of 7. Clinical remission rates at week 12 were 20.3%
(132/650) for 1,200 mg risankizumab vs 6.2% (20/325) for placebo (P < 0.01).
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Figure 1. Results of induction and maintenance risankizumab compared to placebo.

(Figure 1) Endoscopic improvement was observed in 36.5% for risankizumab vs
12.1% for placebo (P<0.01). UC patients that were treatment-naive to biologic
therapy demonstrated numerically higher remission rates compared to treatment-
experienced patients who had a history of inadequate response to biologic therapy.
Specifically, in treatment-naive patients, clinical remission rates for risankizumab
and placebo were 29.7% vs 8.4%, respectively, while clinical remission rates in
treatment-experienced patients were 11.4% vs 4.3%, respectively.

Of 548 UC patients in the maintenance of remission trial, 57% were male, mean
age was 41 years, 74% were White, mean disease duration of 8-9 years, and mean
adapted Mayo score of 7. Clinical remission rates at week 52 were 40.2% (72/179)
for 180 mg risankizumab vs 37.6% (70/186) for 360 mg risankizumab vs 25.1%
(46/183) for placebo (P < 0.01). (Figure 1) Endoscopic improvement was ob-
served in 50.8% for 180 risankizumab vs 48.3% for 360 mg risankizumab vs
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31.7% for placebo. Again, UC patients that were treatment-naive to biologic thera-
py demonstrated numerically higher maintenance of remission rates compared to
treatment-experienced patients who had a history of inadequate response to bio-
logic therapy. Specifically, in treatment-naive patients, maintenance of remission
rates were 50.9% for 180 risankizumab vs 61.7% for 360 mg risankizumab vs
31.1% for placebo, while maintenance of remission rates were 36.6% vs 29.5% vs
23.2%, respectively, in treatment-experienced patients.

A post-hoc analysis demonstrated significantly suppressed levels of IL-22 (a
downstream cytokine of the IL-23 pathway) in the risankizumab treatment group
compared to placebo. Incidence of adverse events were similar in the risanki-
zumab and placebo group. Rates of both herpes zoster and serious infection were
similar between risankizumab and placebo groups during induction and mainte-
nance of remission.

Note

Although these trials used a classic double-blind, placebo-controlled, randomized
study design with modified ITT analysis, study methodology and results are too de-
tailed to summarize comprehensively. Readers are encouraged to review the full
study publication.

COMMENTARY

Why Is This Important?

Risankizumab is the first p19 subunit-
specific interleukin (IL)-23 monoclonal
antibody approved for the treatment of
inflammatory bowel disease, and the
second p19 subunit-specific interleukin
(IL)-23 monoclonal antibody approved
specifically for ulcerative colitis (UC)
in the United States.' While anti-tumor
necrosis factor (anti-TNF) agents have
an established role as first-line therapy
for moderate-to-severe UC, approxi-
mately one-third of patients fail to re-
spond and up to 50% lose clinical re-
sponse to anti-TNFs over time.’ The in-
troduction of p19 subunit-specific inter-

leukin (IL)-23 monoclonal antibodies
offers a new mechanistic option with
subcutaneous administration to treat UC
effectively with a favorable safety pro-
file that may be appealing to many pa-
tients and providers. In Crohn’s disease,
risankizumab has been shown to have
greater efficacy than ustekinumab, an
inhibitor of both IL-12 and 23, though it
1s unclear how a pl9 subunit-specific
interleukin (IL)-23 monoclonal anti-
body will compare to ustekinumab for
the treatment of UC.*

Ultimately, clinicians now have an
expanded menu of options to treat
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moderate-severe UC, including oral
sphingosine 1-phosphate (S1P) receptor
modulators (e.g., etrasimod), oral Janus
kinase 1 (JAK1) inhibitors (e.g.,
upadacitinib), intravenous (IV)/ subcu-
taneous (subq) anti-integrin monoclonal
antibodies (e.g., vedolizumab), IV/subq
anti-TNF agents (e.g., infliximab), as
well as the anti-interleukin-12/23 mon-
oclonal antibodies. Given this expand-
ing menu of therapies, new algorithms
are needed to help gastroenterologists
choose preferred treatment for individu-
al UC patients by accounting for the
strengths and limitations of individual
agents.

Key Study Findings

For the induction trial, clinical remis-
sion rates at week 12 were 20.3%
(132/650) for 1,200 mg risankizumab
vs 6.2% (20/325) for placebo (P <
0.01). For the maintenance trial, clinical
remission rates at week 52 were 40.2%
(72/179) for 180 mg risankizumab vs
37.6% (70/186) for 360 mg risanki-
zumab vs 25.1% (46/183) for placebo
(P<0.01).

Caution

Patients with prior treatment with
ustekinumab were excluded from this
trial. Therefore, it is difficult to extrapo-
late these results to patients with previ-
ous exposure to ustekinumab.

My Practice
In my practice, I commonly prescribe

IBD

risankizumab as a first-line therapy for
moderate-to-severe UC. 1 will consider
this therapy in older adults in whom a
more favorable safety profile is needed
(e.g. as compared to anti-TNF agents)
or in those who prefer a subcutaneous
option. Due to the results of the SE-
QUENCE trial in Crohn’s disease, I
typically favor prescribing risanki-
zumab over ustekinumab for UC as
well, though comparative data in UC
are lacking. I also counsel my patients
that dose intensification of risanki-
zumab (i.e. reduction of the mainte-
nance dosing interval to more frequent
than every 8 weeks) could be needed
for loss of response or ;)artial response,
similar to ustekinumab.

With respect to other UC therapies, |
may consider oral S1P receptor modula-
tors in patients with moderate UC that
prefer an oral option. Due to FDA re-
quirements, I usually limit JAK1 inhibi-
tors to UC patients that have failed anti-
TNF agents. For older UC patients with
multiple co-morbidities, vedolizumab
may be a good option because of its
safety profile, although I don’t limit ve-
dolizumab just to this population. Final-
ly, infliximab is still a very good option,
especially in patients with extra-
intestinal symptoms, and is now availa-
ble in subq formulations.

For Future Research

Randomized comparator trials are need-
ed to compare the effectiveness of
risankizumab to other advanced thera-
pies for UC, particularly ustekinumab,
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vedolizumab, and JAK1 inhibitors.
Large cohort studies are needed to ex-
plore long-term outcomes of risanki-
zumab for UC beyond 52 weeks and the
effectiveness of p19 subunit-specific IL
-23 monoclonal antibody in those with
prior ustekinumab exposure. Since we
have multiple approved treatments for
UC with different mechanisms of ac-
tion, studies of biologic markers that
predict response to specific therapies
would be helpful to guide treatment. Al-
so, since monotherapy of UC with bio-
logic agents fails to achieve remission
in many patients, further research about
combination biologic therapy will be
helpful to assess the benefits and poten-
tial risks of different combinations of
treatment.

Conflict of Interest

Dr. Dalal has research grant support
from Janssen and Pfizer and has served
as a consultant for Janssen, Takeda, and
Centaur Labs.

REFERENCES

1. D'Haens G, Panaccione R, Baert
F, et al. Risankizumab as induction

therapy for Crohn's disease: results
from the phase 3 ADVANCE and MO-

TIVATE induction trials. Lancet.
2022;399(10340):2015-2030.
2. D'Haens G, Dubinsky M,

Kobayashi T, et al. Mirikizumab as in-
duction and maintenance therapy for ul-
cerative colitis. N Engl J Med.
2023;388(26):2444-2455.

IBD

3. Singh S, George J, Boland BS,
Vande Casteele N, Sandborn WJ. Pri-
mary non-response to tumor necrosis
factor antagonists 1s associated with in-
ferior response to second-line biologics
in patients with inflammatory bowel
diseases: A systematic review and meta-
analysis. J Crohns Colitis. 2018;12
(6):635-643.

4.  Peyrin-Biroulet L, Chapman JC,
Colombel JF, et al. Risankizumab ver-
sus ustekinumab for moderate-to-severe
crohn's disease. N Engl J Med.
2024;391(3):213-223.

5.  Dalal RS, Pruce JC, Allegretti JR.
Long-term outcomes after ustekinumab
dose intensification for inflammatory

bowel diseases. Inflamm Bowel Dis.
2023;29(5):830-833.



EVIDENCE-BASED Gl
AN ACG PUBLICATION

Standardized Training for Endoscopic Mucosal
Resection of Large Polyps: Does it Reduce
Recurrence?

Ahmad Abu-Heija, MBBS

Consultant Gastroenterologist, Oak Ridge Gastroenterology
Associates, Oak Ridge, TN.

Dr Ahmad Abu-Heija
Associate Editor

This summary reviews Meulen LWT, Bogie RMM, Siersema PD, et al. Standardised training for endoscopic muco-
sal resection of large non-pedunculated colorectal polyps to reduce recurrence (*STAR-LNPCP study): a multi-
centre cluster randomised trial. Gut. 2024; 73(5):741-750.

Correspondence to Ahmad Abu-Heija, MBBS, Associate Editor. Email: EBGl@gi.org

Keywords: Colorectal adenoma; colorectal neoplasia; endoscopic polypectomy; endoscopic procedures; therapeutic
endoscopy

STRUCTURED ABSTRACT

Question: Does standardized endoscopic mucosal resection (EMR) training re-
duce the recurrence rates of large non-pedunculated colorectal polyps
(LNPCPs)?

Design: Multicenter cluster randomized trial. Each community hospital nomi-
nated >1 endoscopist dedicated to EMR of LNPCPs at their institution. Ran-
domization was performed based on hospital (i.e., all endoscopists from each
hospital participated exclusively in the intervention group or control group).

Setting: Thirty Dutch community hospitals between April 2019 and August
2021.

ENDOSCOPY
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Patients: From April 2019 through August 2021, consecutive EMR-treated
LNPCPs were included. All patients above age 18 with LNPCP suitable for EMR

were included.

Intervention: The endoscopists were divided into an intervention group, which re-
ceived e-learning and a 2-day hands-on training session and a control group. The 2
-day hands-on training consisted of lectures, case-based discussions, and hands-on
sessions. E-learning modules covered all aspects of EMR, including injection flu-
ids (colloid, dye, epinephrine), types of snares, techniques of piecemeal and en
bloc resection, performance of margin thermal ablation, and identification and
management of residual tissue after snaring. All study endoscopists completed e-
learning modules on identification of post-EMR scar and protocol for obtaining bi-
opsies from the post-EMR scar.

Outcomes: Primary outcome was recurrence rate after 6 months. A standardized
protocol, including assessment of EMR scar with multiple images of scar obtained
with white light, zoom focus, narrow band imaging, virtual chromoendoscopy or
blue-light imaging was followed. Recurrence, which was defined as visible neo-
plastic tissue in or within 5 mm of scar, was determined by independent reviewers
blinded to treatment allocation. If visible neoplastic tissue was present, then this
was removed endoscopically and reported. If there were no signs of recurrence,
then the EMR scar was biopsied per standardized protocol at the center and each
peripheral quadrant.

Secondary aims included comparison of recurrence rates stratified by LNPCP size
(20-29 mm, 30-39 mm, > 40 mm), EMR techniques (e.g., lifting fluid used, num-
ber of pieces, use of adjunctive treatments or margin thermal ablation), and com-
plication rates between the 2 groups.

Data Analysis: Intention to treat analysis. All consecutive non-invasive LNPCPs,
suitable for EMR, were included in the study.

Funding: Dutch Cancer Society.

Results: Among 30 community hospitals, a total of 59 endoscopists participated.
From April 2019 through August 2021, 1,412 large non-pedunculated colorectal
polyps (699 in the intervention group, 713 in the control group) were study eligible
with 98% undergoing EMR. A total of 1,277 lesions (90%) underwent 6-month re-
peat colonoscopy to assess for recurrence with post-EMR scar identified in 1,215
lesions, which were then utilized for primary outcome assessment. For these 1,215
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post-EMR lesions/scars, the initial median polyp size was 30 mm, and both groups
had similar distributions in terms of size, morphology, site, and access scores.

There were significant differences in EMR technique among the intervention group
versus the control group. The intervention group was more likely to add epineph-
rine to the lifting fluid (73% vs 41%, respectively, P > 0.001), use colloid lifting
fluid instead of normal saline (87% vs 63%, respectively, P < 0.001), identify re-
sidual tissue after snaring (24% vs 18%, respectively, P = 0.003), and perform mar-
gin thermal ablation (92% vs 75%, respectively, P < 0.001).

There was a significantly lower recurrence rate in the intervention group compared
to the control group: 13% vs 25%, respectively; odds ratio (OR) 0.43; 95% confi-
dence interval (CI) 0.23-0.78, P = 0.005. Recurrence was more often unifocal in
the intervention group (92% vs 76%, P = 0.006). The largest benefit of the inter-
vention was for polyps 20-29 mm (5% vs 20%, respectively; OR 0.20; 95% CI
0.08-0.52) and 30-39 mm (10% vs 21%, respectively; OR 0.36; 95% CI 0.16-
0.81), but there was no significant difference for lesions >40 mm (24% vs 31%, re-
spectively, P=0.151).

Intraprocedural adverse events (e.g., intraprocedural bleeding or damage to muscu-
laris propria) was similar between groups (29% vs 35%, P = 0.258) and were also
similar for complication rates requiring hospitalization or emergency treatments/
evaluations (8% vs 9%) with 1 perforation occurring in 1% of cases in both

COMMENTARY

Why Is This Important?

EMR is a safe and effective modality
for resecting LNPCPs >20 mm where
invasion is not suspected. However, re-
currence after EMR of LNPCPs is com-
mon (up to 30%) but can be reduced
significantly in expert centers to less
than 5% by utilizing various techniques
depending on the primary resection mo-
dality."” This study shows how a stand-
ardized 2-day course with hands-on
training and e-learning modules can sig-
nificantly 1mpact recurrence rates
among community practicing gastroen-
terologists.

Key Study Findings

Standardized EMR training among
community gastroenterologists signifi-
cantly reduced recurrence rates at 6
months by 50% in this study that in-
cluded 1,412 polyps.

This is substantial improvement given
the low intensity of the 2-day training
course. Largest effect was seen among
polyps 20-40 mm where a recurrence re-
duction for lesions size 20-29 mm (5%
vs 20%, OR 0.20; 95% CI 0.08-0.52, P
= 0.001) and 30-39 mm (10% vs 21%,
OR 0.36; 95% CI 0.16-0.81, P = 0.013)
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whereas for polyps >40 mm (24% vs
31%, OR 0.61; 95% CI 0.31-1.20; P =
0.151).

Caution

It is unclear which items in the training
course contributed most to the signifi-
cant decrease in recurrence rate as the
course delved into multiple aspects of
performing an EMR as well identifying
residual tissue and recurrent polyps.
There was also variation in recurrence
rate between centers where the highest
recurrence rates were noted in centers
with lower volumes. In addition, it is
possible that simply attending the
course led those endoscopists to become
more enthusiastic about honing their re-
section skills.

My Practice

While I can’t employ the specific 2-day
hands-on training and e-learning mod-
ules used in this trial, the study method-
ology 1is similar to the approach of my
GI group. First, similar to study endos-
copists, I’'m designated as the primary
endoscopist for complex EMR in my
group. Although I didn’t complete an
advanced endoscopy fellowship, I ac-
tively sought hands-on training in my
GI fellowship to maximize my volume
of complex EMR. If you didn’t get
enough of this hands-on training, then
the American Society for Gastrointesti-
nal Endoscopy (ASGE) offers this in
multiple settings, including in the hands
-on workshops at the American College
of Gastroenterology Annual Meeting
and at Digestive Disease Week. I also

ENDOSCOPY

studied multiple ASGE website videos
on optimal performance of EMR. These
educational videos seem similar to this
study’s e-learning modules. For exam-
ple, I learned to mix epinephrine with a
colloid injection fluid to lift LNPCPs.
This is especially important to mini-
mize bleeding when doing piecemeal
cold snare. Before I do any injection, |
carefully identify the margins of the
polyp using zoom focus, high-definition
white light, and narrow band imaging.
This is crucial to facilitate identification
of residual tissue both centrally and at
polyp margins after beginning resec-
tion. I also routinely use soft-tip coagu-
lation for thermal ablation of polyp
margins among other tips to minimize
recurrence.

Finally, allowing adequate time for
complex EMR and optimizing proce-
dure volume minimizes recurrence
when doing EMR of large non-
pedunculated colorectal polyps. Since
my schedule includes extended endos-
copy slots for complex EMR, my col-
leagues frequently refer patients with
LNPCPs after obtaining a pinch biopsy
of the lesion and injecting dye 2 folds
distal (i.e., closer to the rectum) from
the lesion to facilitate polyp location on
repeat colonoscopy. This is certainly
preferable to initiating EMR but failing
to complete it. Incomplete EMR may
produce sub-mucosal fibrosis that
makes future EMR technically difficult.

For Future Research
It would be helpful to pinpoint which
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elements in a training course provide
the largest impact on recurrence rates
after EMR. Future research might focus
on comparing e-learning modules to
hands-on training sessions. At a mini-
mum, specific aspects of hands-on train-
ing and learning modules should be de-
scribed sufficiently to facilitate dissemi-
nation of these educational tools.
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STRUCTURED ABSTRACT

Question: Is the diagnostic yield for abnormal gastroesophageal reflux compa-
rable between ambulatory reflux monitoring systems in patients with chronic
laryngeal symptoms?

Design: Multicenter, international, cross-sectional study (Figure 1).

Setting: Five laryngopharygeal reflux (LPR) referral centers (4 centers in the
United States and 1 center in Taiwan) between March 2018-May 2023.

Patients: Adult patients with chronic laryngeal symptoms, including cough,
globus, dysphonia, throat clearing, and sore throat, who had undergone ambula-

ESOPHAGEAL DISORDERS
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tory reflux monitoring off proton pump inhibitor (PPI) therapy, with or without
concomitant esophageal symptoms such as heartburn, regurgitation, or noncardiac
chest pain. Patients with prior foregut surgery were excluded.

Interventions/Exposure: The intervention was ambulatory reflux monitoring sys-
tems in 1 of 2 24-hour pH-impedance monitoring configurations: 1) prolonged
wireless single pH capsule (Bravo; Medtronic, Minneapolic, MS) or 2) multichan-
nel intraluminal impedance with a single distal pH catheter (MII-pH) and hypo-
pharyngeal-esophageal multichannel intraluminal impedance-pH (HEMII-pH)
(Medtronic or Diversatek Healthcare, Milwaukee, WI) .

Outcome: The primary outcome was presence or absence of abnormal gas-
troesophageal reflux (GER+ or GER-) as defined per Lyon consensus criteria. For
multichannel intraluminal impedance with a single distal pH catheter, GER+ was
total distal esophageal acid exposure time (AET) of at least 6% with esophageal
pH < 4.0 and/or at least 80 reflux events/24 hour period. For prolonged wireless
reflux monitoring, GER+ was defined as 2 days or more of AET of at least 6%
with esophageal pH < 4.0. Those not meeting gastroesophageal reflux disease
(GERD) criteria per these definitions were categorized as GER-.

Data Analysis: Demographic and clinical data were compared between subjects
undergoing 24-hour pH-impedance and wireless monitoring. Secondary analyses
were performed to assess diagnostic agreement/disagreement between the 2 pH
monitoring systems for the 15 patients who underwent both tests and to compare
patients with and without concomitant esophageal symptoms.

Funding: National Institutes of Health.

Results: Among 813 study patients, demographic data included mean age 53 (SD-
16 years); 37% male; 36% with hiatal hernia; 72% with concurrent GERD symp-
toms (in addition to laryngeal symptoms), and mean body mass index-27. Among
study patients, the most common laryngeal symptoms were throat clearing (69%),
cough (67%), globus sensation (67%), voice hoarseness (57%), and sore throat
(28%). Demographic data were similar between groups getting wireless pH moni-
toring and 24-hour impedance monitoring except patients getting 24-hour pH im-
pedance monitoring were significantly older (54.0 vs 50.6 years, P < 0.01).

Overall, diagnostic yield for GER+ was significantly higher for wireless pH moni-
toring compared with 24-hour impedance monitoring: 50% (148/296) vs 27%
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(145/532); P < 0.01. Total AET was significantly higher on wireless pH monitor-
ing compared with 24-hour pH-impedance monitoring (6.4% [SD 4.9] vs 3.6%
[SD 5.3]; P <0.01). The first day of AET on wireless pH monitoring was signifi-
cantly higher than total AET on 24-hour pH-impedance monitoring (6.7 [SD 6.6]
vs 3.6 [SD 5.3], P <0.01), with 45% being GER+ on day 1 of wireless monitoring
compared to 20% on 24-hour pH-impedance testing when strictly using the criteria
of AET of at least 6%. When adding at least 80 reflux events per 24 hours on pH-
impedance testing, the diagnostic yield increased from 20% to 27% for wireless
monitoring.

Among the 15 patients who underwent both wireless pH vs 24-hour pH-impedance
monitoring, there was diagnostic agreement between studies for only 6 (40%) pa-
tients. Among 5 patients with a positive wireless pH monitoring study but negative
or inconclusive 24-hour pH-impedance study, AET was abnormal on 2 or more
days of wireless pH monitoring.

Only 28% (226/813) of the sample had isolated laryngeal symptoms. For patients
with isolated laryngeal symptoms, the diagnostic yield of GER+ remained higher

Chronic laryngeal symptoms
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Figure 1. Visual abstract showing the multicenter, international, cross-sectional study.
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COMMENTARY

Why Is This Important?

LPR is a common condition leading to
GI referrals. Historically, LPR has been
diagnosed based on clinical symptoms
of chronic cough, hoarseness, or throat
clearing, and most gastroenterologists
are quite familiar with patients referred
by otolaryngologists who have reported
seeing erythema or edema on laryngos-
copy among patients with these symp-
toms and then told patients that their
symptoms are due to acid reflux. Two
important points should be emphasized
here. First, we’ve known for over 20
years that the inter-rater reliability of
this assessment is quite poor (i.e., multi-
ple otolaryngologists can look at the
same images of laryngeal folds and pro-
vide quite variable assessments about
presence or severity of edema and ery-
thema).! Second, more than 60% of
LPR patients do not have pathologic ac-
id reflux on objective pH monitoring.
Therefore, when patients with chronic
cough, hoarseness, or throat clearing,
etc., but without GERD symptoms are
referred for LPR treatment based on
laryngoscopic images, we must educate
the patient that their symptoms may not
be due to acid reflux, especially if they
have already failed to improve with
PPIs. Given this dilemma, recent guide-
lines have moved towards endorsing
ambulatory reflux monitoring in those
with isolated chronic laryngeal symp-
toms to measure pathologic acid expo-
sure, abnormal reflux events, and corre-
lation between patient symptoms and
reflux events. However, it 1s unclear if

ESOPHAGEAL DISORDERS

the diagnostic yield between the 2 am-
bulatory reflux monitoring systems that
are available are comparable, specifical-
ly in those with chronic laryngeal
symptoms. Understanding whether one
method of ambulatory pH monitoring
provides results that are more diagnos-
tic in this specific population can have
significant clinical utility and implica-
tions.

Key Study Points

Diagnostic yield for GER+ was signifi-
cantly higher for wireless pH monitor-
ing compared with 24-hour impedance
monitoring: 50% (148/296) vs 27%
(145/532); P <0.01.

Caution

Given that this study was performed at
expert LPR referral centers, there are
likely some limitations in the generali-
zability of these results. Data regarding
PPI response is also not available and
may have provided some nuances to re-
sults regarding the yield between the 2
modalities. Most importantly, when
comparing the diagnostic yield of 2 dif-
ferent tests, then all patients should un-
dergo both diagnostic tests and the re-
sults should be compared to an appro-
priate “gold standard.” Unfortunately,
only a handful of patients had both mo-
dalities of testing performed and no po-
tential gold standard that included infor-
mation about PPI response was provid-
ed.
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My Practice

In my clinical practice, in those present-
ing with chronic laryngeal symptoms, I
almost always perform upfront pH test-
ing off PPI therapy. However, there may
be some situations such as patient pref-
erence to not pursue pH testing or lack
of access to pH testing that may warrant
an empiric trial of acid suppression to
see if there is a symptom response. Re-
cent studies have also shown significant
response with potassium competitive
acid blockers (PCABs) in patients with
non-erosive reflux disease,” and is a po-
tential alternative in those who have
previously failed PPI therapy and do not
want to pursue objective pH testing. Al-
ternately an empiric trial with a PCAB
as the first line could also be consid-
ered, given that it is a more potent acid
suppressor than PPIs.

It’s surprising that the diagnostic yield
for gastroesophageal reflux was so
much lower with 24-hour impedance
monitoring versus wireless pH monitor-
ing even when just looking at the first
24 hours of results. This is one possible
hypothesis: patients undergoing 24-hour
pH impedance monitoring may system-
atically alter their diet and activity lead-
ing to fewer reflux events. Certainly,
many of our patients undergoing 24-
hour pH impedance monitoring report
cating smaller meals, being less active,
or even sleeping in a semi-recumbent
position because of the discomfort asso-
ciated with having a catheter running
from their nostril through their orophar-
ynx and into the esophagus.

ESOPHAGEAL DISORDERS

Ultimately, these study results will
change my practice. Previously, 1 typi-
cally preferred 24-hour pH impedance
monitoring over wireless pH monitor-
ing, given the lack of data supporting
one testing modality over the other. The
reason for this is the ability for the 24-
hour pH impedance monitoring to pro-
vide information regarding reflux
events in the proximal esophagus.’
However, as outlined in this article,
some studies have shown no difference
in proximal reflux between those with
esophageal symptoms and those with
chronic laryngeal symptoms.” Data is
also limited on the significance of non-
acid reflux and distal mean nocturnal
baseline impedance (2 parameters with
increased diagnostic yield using 24-
hour pH impedance testing) in those
with extraesophageal and atypical
GERD symptoms. Since the findings
from this study suggest that wireless pH
monitoring 1s the preferred testing
method for GERD in patients with
chronic reflux symptoms, I will likely
adopt this diagnostic method into my
practice when seeing patients with lar-
yngeal symptoms.

For Future Research

Future prospective studies comparing
both pH monitoring modalities in a
head-to-head manner would be valua-
ble. Further assessment of additional re-
flux monitoring metrics such as proxi-
mal acid exposure and reflux, nonacidic
reflux events, and mean nocturnal base-
line impedance in patients with chronic
laryngeal symptoms will also add to the
limited literature in this area and help
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guide diagnostic and therapeutic path-
ways in this group.
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