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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-
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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
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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 2patients 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
eating 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.
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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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