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B KEY POINTS:

Gastroesophageal reflux disease is
often a cause of noncardiac chest pain,
pulmonary disease (especially asthma),
and ear, nose, and throat problems.
Aggressive prevention of acid reflux,
using either drugs or surgery, is the
key to treating these problems.
Ambulatory esophageal pH monitoring
is the most accurate diagnostic test for
gastroesophageal reflux, but an empir-
ical trial of a proton pump inhibitor
may be more practical and cost-
effective. Esophageal pH monitoring
should be the first study performed

in patients with suspected acid related
chest pain.

Other tests often used to diagnose
acid-related chest pain (such as

barium studies, endoscopy, acid-
perfusion monitoring, and esophageal
manometry) are of little use in
diagnosing GERD, as they provide only
indirect evidence of the condition and
may often give false-negative results.

REVIEW

Extraesophageal
presentations of
oastroesophageal
reflux disease: the case
for agaressive diagnosis
and treatment

B ABSTRACT: Gastroesophageal reflux disease (GERD) has a
number of extraesophageal presentations, including noncardiac
chest pain, asthma, and laryngitis. Although 24-hour
esophageal pH monitoring is the best test to diagnose GERD,
an empiric approach to treatment, using an aggressive acid
suppression regimen such as a proton-pump inhibitor, may be
more cost-effective.

ecause gastroesophageal reflux disease (GERD) has many
| extraesophageal presentations such as noncardiac chest pain,
% pulmonary disease, and ear, nose, and throat problems (ragLg),!
physicians should keep it in mind when a patient presents with
I/ one of these conditions. A careful history usually reveals classic
reflux symptoms, but 10% to 45% of patients with GERD deny any
previous esophageal complaints. And because many patients with
chest pain, asthma, or laryngitis may not be aware of GERD as a
possible cause for their complaints, they may present to primary care
physicians, cardiologists, pulmonologists, and ear, nose, and throat
physicians.

Ambulatory esophageal pH monitoring is the best diagnostic test
for GERD because it records episodes of gastroesophageal reflux and
also can determine if symptoms occur during these episodes. Other
studies, such as barium esophagraphy, endoscopy, and acid-perfusion
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(Bernstein) testing often
give false-negative results.
Still, for the patient

OF GASTROESOPHAGEAL the important issue is
REFLUX DISEASE whether the symptoms

AR A decrease with antireflux
o1 v therapy, either medical or
Pulmonary surgical. Therefore, many
Asthma Tl N b %
ety physicians may wish to
Aspiration pneumoniti forego esophageal pH test-
Sleep apnea ing in favor of an empiri-
Atelectasis cal trial of proton-pump

Pulmonary fibrosis

inhibitor therapy.

Ear, nose, and throat

Hoarseness
Cough

Globus sensation
Halitosis

Vocal cord granuloma or ulcer
Laryngeal stenosis

Laryngeal cancer

Loss of dental enamel
Chronic hiccups, belching

Reflux dyspareunia
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NONCARDIAC
CHEST PAIN

Approximately 20% to
30% of patients with
chest pain who undergo
cardiac  catheterization
have normal or insignifi-
cantly diseased coronary
arteries.  Although an
esophageal motility disor-
der was once thought
responsible for many of these cases, recent
studies suggest that 25% to 50% of patients
with noncardiac chest pain actually have
GERD.23 This is good news, as GERD is

easily treated.

Diagnosing GERD-related chest pain

Clinical clues. | find that many patients
with noncardiac chest pain have heartburn,
acid regurgitation, or dysphagia. However, the
history alone may not reliably distinguish angi-
nal chest pain from reflux-induced symptoms.
For example, exercise classically induces angi-
na but also may exacerbate GERD.

Further, GERD and coronary artery dis-
ease commonly occur together, and both
increase in prevalence with age. Therefore, the
two may coexist and even interact. For exam-
ple, acid reflux pain can increase the heart rate
and blood pressure, thereby exceeding the
ischemic threshold and producing angina and
electrocardiographic  changes. In  such
patients, cardiac medications (nitrates, calci-
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um channel blockers) may actually make the
GERD worse.

Problems with conventional tests.
Barium studies, endoscopy, and esophageal
manometry have little use in diagnosing acid-
related chest pain. Although these studies may
reveal esophagitis or diminished lower-
esophageal sphincter pressure, these findings
are only indirect evidence that acid reflux is
the cause of the patient’s complaints.

The acid perfusion (Bernstein) test is little
used anymore. Although simple, it lacks sensi-
tivity for detecting GERD as a cause of chest
pain. In a study of 75 patients who also under-
went 24-hour pH monitoring, the Bernstein
test had a sensitivity of only 32%. However, its
positive predictive value was excellent (95%).
Therefore, if the Bernstein test is positive, fur-
ther studies are not necessary, but a negative
study does not rule out GERD.4

Esophageal pH monitoring

Esophageal pH monitoring should be the first
study performed in patients with suspected
acid-related chest pain.

This test uses a long, thin, transnasal
catheter that contains a pH probe or probes,
connected to a small, portable recorder that
monitors esophageal pH for 24 hours
FIGURE 1). This study is typically done on an
outpatient basis.

The key to accurate testing is for patients
to go about their normal activities, with no
restrictions on food, smoking, or alcohol use,
in order to have a typical day with a number of
chest pain episodes. In order to rule out cardiac
causes of chest pain, some physicians perform
an exercise treadmill test at the same time they
perform the pH testing.

How to interpret esophageal pH results is
open to some debate. One method is to calcu-
late the percent of time the pH is less than 4.0
and judge the study abnormal if this percent-
age is higher than it is for 95% of normal sub-
jects. This is approximately 5% of the total
recording time, 1 or 2 percentage points less
for the time the patient is supine, and 1 or 2
percentage points more for the time the
patient is upright.
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Ambulatory
Esophageal pH

Monitoring

pH probe
A portable recorder creates a record of
the pH over 24 hours; the patient marks
episodes of chest pain or asthma by
pressing a button on the recorder.
Below, normal and abnormal recordings.
Abnormal reflux times (percent of time
the pH is less than 4.0) and symptoms
occuring while the pH is less than 4.0 Recorder with
implicate reflux as the cause of event-marker
symptoms. buttons
NORMAL TEST RESULTS , ,
— - supine __ Supine
E & £
8

1 Reflux time, %

*\MWLW \

Patient Normal
results  limit

Total 15 <55
T Upright 24 <85
Supine 02 <3.0

T A 1 R Al S T e e e S | e O T | B e S R
0
09:00 13:00 17:00 21:00 01:00 05:00 09:00
Time
ABNORMAL TEST RESULTS _ . 3
supine supine

| meal

Reflux time, %

WWWWM Patient Normal

results  limit

Total 240 <55
Upright 26.1 <85
Supine 215  <3.0

|\Il|ll|||ll||||\lIll[lll\\\

p Emid ey
12:00 19:00 20:00 24:00 04:00 08:00 12:00
Time

CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 64 + NUVBER 1 JANUARY 1997 39
Downloaded from www.ccjm.org on August 7, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

The history may
not reliably
distinguish
angina from
reflux-induced
symptoms.

For example,
exercise induces
angina but also
may exacerbate
GERD
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Another method is to calculate the per-
centage of episodes of chest pain (which the
patient records by pushing a button on the pH
monitor) that occur while the pH is less than
4.0. How high this percentage (called the
“symptom index”) must be to be abnormal is
also open to question.

[ consider any concurrent episodes of chest
pain and acid reflux a “positive symptom
index”—and suggestive of acid reflux as the
cause of chest pain.

Studies of pH testing in noncardiac chest
pain. In one study® in which I participated,
half (50 out of 100) of all patients with non-
cardiac chest pain and normal coronary
angiograms had a positive symptom index.
(Seventeen patients had no chest pain during
the test.) Twenty-four (48%) of the 50 patients
with a positive symptom index had normal
reflux times; conversely, 11 (30%) of 37
patients with abnormal reflux times had a nor-
mal symptom index. Therefore, either an
abnormal reflux time or a positive symptom
index should suggest that chest pain is GERD-
related.

We also tested 34 patients who had
proven coronary artery disease but atypical
chest pain not responding to antianginal ther-
apy.. Twenty (59%) of these patients had a
positive symptom index and underwent treat-
ment with an H2 blocker in high doses or with
a proton-pump inhibitor (omeprazole). After 8
weeks of therapy, two of these patients were
asymptomatic, 11 had improved, five had no
change in their symptoms, and two were lost
to follow-up.

Treating GERD-related chest pain

Even if the history and pH monitoring suggest
that acid reflux is the cause of chest pain,
aggressive antireflux therapy is the only way to
confirm the diagnosis.

In several uncontrolled series, high doses
of H2 blockers or omeprazole relieved chest
pain in 75% to 80% of patients with abnormal
24-hour pH studies. A recent, placebo-con-
trolled study in 34 patients showed similar
results: after 8 weeks of treatment with
omeprazole 20 mg twice a day, 13 patients
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(81%) reported overall symptomatic improve-
ment, vs one patient (6%) in the placebo
group.’

% PULMONARY DISEASES

Over the past two decades, physicians have
increasingly recognized GERD as a cause of
pulmonary diseases.® However, it was Sir
William Osler in 1892 who first noted the
association between worsening asthma and a
distended stomach.

Most studies have focused on asthma, and
patients with asthma have an increased preva-
lence of GERD (between 34% and 89%).89
Other GERD-induced pulmonary diseases
include aspiration pneumonia, interstitial pul-
monary  fibrosis,  chronic  bronchitis,
bronchiectasis, and, possibly, cystic fibrosis,
neonatal bronchopulmonary dysplasia, and
the sudden infant death syndrome.%10

How GERD can cause asthma

There are two theories on how GERD might
cause asthma: a vagal reflex and microaspira-
tion.

A wvagal reflex. The esophagus and
bronchial tree share embryonic foregut origins.
Thus, acid in the esophagus could stimulate
acid-sensitive receptors, initiating a vagal
reflex through shared esophageal and
bronchial autonomic nerves.!l A recent
study!? suggests that intraesophageal acid per-
fusion causes bronchoconstriction in all per-
sons, possibly as a protective mechanism. Peak
expiratory flow rates return to normal after
acid is cleared from the esophagus, but more
slowly in patients with asthma than in normal
subjects.

Microaspiration of gastric contents. In
studies in animals, small amounts of acid in the
airway (even in the trachea) predictably cause
bronchospasm.!? In addition, asthma medica-
tions (theophylline and beta, agonists) may
exacerbate reflux by decreasing lower
esophageal sphincter pressure, although this
may not occur in all patients.”

Diagnosing GERD-related asthma
Clinical clues. The history is extremely
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important in diagnosing GERD-related asth-
ma. However, approximately 33% of asthmat-
ic patients with esophageal dysfunction have
no esophageal symptoms. Clinical clues
include onset of asthma in adulthood; no fam-
ily history of asthma; reflux symptoms preced-
ing the onset of asthma; wheezing made worse
by meals, exercise, or the supine position; noc-
turnal cough or wheezing; asthma made worse
by theophylline or beta, agonists; and asthma
requiring systemic steroid therapy.8

Barium studies are helpful if they show a
hiatal hernia or reflux into the proximal
esophagus. The prevalence of esophagitis
varies considerably in patients with asthma
and GERD. Sontag et al'4 found endoscopic
evidence of esophagitis in 39% of older men
with asthma. Middle-aged women with asth-
ma may have a lower prevalence of esophagi-
tis—about 25% in my experience.

Owernight gastroesophageal scintigraphy
is more helpful in children than in adults. In
this test, a radioactive tracer is placed in the
stomach and scans are taken over the chest the
next morning; uptake in the chest suggests
microaspiration.

Esophageal pH monitoring is the best test
for GERD-related asthma. More than 50% of
adults with asthma (perhaps 70% to 80%)
have abnormal amounts of acid reflux.
However, most episodes of wheezing do not
occur during episodes of acid reflux, suggesting
that multiple factors incite asthma episodes in
such patients.8

Treating GERD-related asthma

Initial studies with antacids and H2 blockers
showed inconsistent effects on asthma symp-
toms and peak expiratory flow rates.!>-19
However,  studies using  proton-pump
inhibitors were more encouraging.20.2!

For example, we recently gave 30 consec-
utive patients with asthma and GERD increas-
ing doses of omeprazole (20 to 60 mg daily)
until 24-hour pH monitoring showed the acid
reflux was under control, and then continued
this therapy for 3 months. Overall, 73% of
patients showed marked alleviation of asthma
symptoms or increases in peak expiratory flow
rate. Patients with frequent regurgitation or
excessive proximal esophageal acid reflux were
more likely to benefit from this therapy.
However, at least one third of the patients
required 40 mg or more of omeprazole per
day.21

Surgical studies reinforce the importance
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of treating acid reflux aggressively. Of 110
patients with asthma and GERD who under-
went antireflux surgery in five studies, 34%
became free of asthma symptoms afterward,
42% were improved, and 24% were
unchanged.® More important, many patients

were able to discontinue their asthma medica-
tions and decrease or stop steroid therapy.

“1 EAR, NOSE, AND THROAT SYMPTOMS
AND DISEASE

There is increasing evidence that GERD com-
monly causes ear, nose, and throat (ENT)
problems.?2

Hoarseness is caused by GERD in an esti-
mated 10% of all cases. Studies (particularly
using 24-hour pH monitoring) in patients with
unresponsive hoarseness found that 55% to
79% had acid reflux.

Chronic laryngitis and difficult-to-treat
sore throat are associated with acid reflux in as
many as 60% of patients. Acid reflux not only
causes symptoms but produces erythema of the
posterior vocal cords, vocal cord polyps, vocal
cord granulomas, and, in patients with prior
endotracheal intubation, subglottic stenosis.

Chronic cough. GERD is the third-lead-
ing cause of chronic cough (after sinus prob-
lems and asthma), accounting for 20% of
cases.?3

Globus sensation (a feeling of choking or
a lump in the throat, more prominent between
meals and generally disappearing at nighttime)
may be caused by GERD in 25% to 50% of
cases.

Laryngeal cancer. Most alarming, four
separate cases series of 10 to 20 patients each
reported an association between chronic
GERD and laryngeal cancer in patients with-
out the common risk factors of smoking or
excessive alcohol intake.24

Dental erosions are particularly common
in patients with bulimia; however, seven of 10
patients in our laboratory who had evidence of
proximal reflux by pH testing had dental ero-
sions.2>

How GERD can cause ENT symptoms

The most likely etiology for acid-related ENT
symptoms is microaspiration. Studies in
animals??.26 and humans?? found that  inter-
mittent acid reflux can damage the larynx,
particularly in the presence of pepsin. The acid
reflux most likely occurs at night, when upper
esophageal sphincter pressure is low.27
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FIGURE 2
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Hypopharynx in a patient with
chronic cough and hoarseness. Note
the erythema of the cricoarytenoid
folds (black arrows) and bilateral red
streaks posteriorly on the true vocal
cords (white arrows).
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Abnormalities of motility in
the proximal esophagus and
dysfunction of the upper
esophageal sphincter may
also contribute.

Diagnosing GERD-related ENT problems

As many as 50% of patients with GERD-relat-
ed ENT problems do not have classic reflux
symptoms, often presenting to their physicians
simply with a sore throat or cough.22 Further,
barium esophagraphy and esophageal manom-
etry are not usually helpful in diagnosing
GERD.

A thorough laryngeal examination should
be the first study performed. This can be done
either by an ENT specialist or by a gastroen-
terologist at the time of upper gastrointestinal
endoscopy.2?

The most common laryngeal abnormali-
ties observed with GERD are erythema and
edema of the cricoarytenoid folds and the pos-
terior portion of the true vocal cords, which
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are the hypopharyngeal regions in closest
proximity to the proximal esophagus (FIGURE 2).
However, more than 50% of patients with
throat symptoms due to acid reflux have nor-
mal ENT findings.

Twenty-four-hour esophageal pH monitor-
ing with a dual pH probe (one low in the
esophagus and another in the hypopharynx or
just below the upper esophageal sphincter) is
the most sensitive test for diagnosing GERD-
related ENT problems.22.28 Testing with a sin-
gle, distal probe might miss some patients with
GERD: Koufman?? studied 182 patients with
suspected GERD and upper aerodigestive tract
symptoms and found that 62% had abnormal
reflux during 24-hour pH monitoring. Of those
with abnormal findings, 20% had normal dis-
tal studies but abnormal proximal studies (FiG-
URE 3).

Treating GERD-related ENT problems
There is a striking absence of good studies of
treatment in GERD-related ENT problems.
Anecdotal studies suggest that GERD-related
chronic cough and hoarseness abate over 3 to
6 months with treatment with antacids, H2
blockers, and metoclopramide. However, two
recent studies with omeprazole suggest that
patients with GERD-related ENT complaints
need more potent acid suppression (ie, with a
proton-pump inhibitor rather than an H2
blocker), continued longer.29:30

Kamal et al2? treated 15 patients who had
laryngeal symptoms and reflux laryngitis, giv-
ing them omeprazole 40 mg at bedtime for at
least 6 months. Only three patients had
esophagitis at entry. Two patients could not
tolerate omeprazole and had their treatment
changed to H2 blockers in high doses instead.
Three other patients had their omeprazole
dosage increased to 40 mg twice a day, after
esophageal pH monitoring at 12 weeks
demonstrated persistent proximal acid reflux.
Laryngeal symptoms abated significantly, but
more slowly than did esophageal symptoms.
Reflux laryngitis took even longer to resolve.

Recently, we compared the effects of
omeprazole 20 mg twice a day and placebo in
a double-blind, randomized study in 39
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patients. Treatment lasted 8 weeks. Overall,
ENT symptoms decreased in 78% of the
patients receiving omeprazole, vs 25% of
patients taking placebo, and the difference was
statistically significant. Similarly, abnormal
findings on ENT examinations decreased or
resolved in 60% of patients taking omeprazole,
compared with none of the patients receiving
placebo.3®

% A PRACTICAL APPROACH

My approach to suspected extraesophageal
manifestations of GERD is to perform diagnos-
tic tests, particularly ambulatory 24-hour pH
monitoring, to determine if the patient actual-
ly has GERD. If these tests are positive, |
would assess the importance of GERD to the
extraesophageal symptoms with a trial of
aggressive acid suppression.

However, an empirical trial of acid sup-
pression might accomplish the same goals and
be more practical and cost-effective. The algo-
rithm (FiIGuRe 4), based on my clinical experi-
ence, incorporates both testing and empirical
therapy. This approach balances the expense
of high doses of proton-pump inhibitors (more
than $600 for 3 months’ therapy) vs the cost
(approximately $400), availability, and dis-
comfort of ambulatory esophageal pH moni-
toring.

If clinical clues strongly suggest GERD
If the clinical history strongly suggests GERD,
an empirical trial with a proton-pump
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Proximal and distal esophageal pH
monitoring results in patients with
suspected GERD and upper aero-
digestive symptoms. Nearly 70%
of these patients have abnormal
reflux, but 20% of these may have
a normal distal esophageal pH
profile. Note the marked amount
of proximal reflux in patients with
laryngeal cancer and laryngeal or
tracheal stenosis. Data from
Koufman, reference 22.

inhibitor is appropriate (eg,
omeprazole 20 mg twice a
day or lansoprazole 30 mg
twice a day for at least 2 to
3 months). Most patients
with GERD-related chest
pain respond in 1 to 2
months, but patients with
GERD-related asthma or
ENT complaints usually
need at least 3 months
of aggressive antireflux
therapy.

If the extraesophageal symptoms resolve
during this therapy, the long-term treatment
plan should include gradual titration down-
ward of the acid-suppression therapy, possibly
with the addition of a promotility drug, or
antireflux surgery.

If the symptoms persist. Patients who
have partial or no relief of extraesophageal
symptoms after 3 months should undergo 24-
hour pH monitoring while still taking the pro-
ton-pump inhibitor. In my experience, approx-
imately 25% of such patients require more
aggressive acid suppressive therapy, ie, higher
doses of the proton-pump inhibitor. The rest
(those with normal pH profiles) can be
deemed partial responders or nonresponders,
and other causes for their complaints
investigated.

If clinical clues are equivocal

On the other hand, patients with only
equivocal historic clues suggesting GERD may
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Possible GERD-related conditions

Y

Clinical clues strongly suggest GERD
History of heartburn, acid regurgitation
Symptoms worse when prone, after meals, or at night

'

Treat with proton-pump inhibitor in high doses
(eg, omeprazole 20 mg twice a day or lansoprazole
30 mg twice a day) for at least 2-3 months

Normal

v

Clinical clues equivocal
No symptoms of heartburn or regurgitation
Steroid-dependent or adult-onset asthma

y

—— > Perform 24-hour esophageal p{ monitoring

}

Abnormal

(but symptoms still suspicious)

:

Perform: — Treat with proton-pump inhibitor
Symptoms resolve Symptoms persist Barium esophagraphy
Endoscopy
¢ Gastroesophageal
scintigraphy
Continue therapy, Symptoms resolve  Symptoms persist
titrate
If abnormal i ¢
Continue therapy, Consider surgery
titrate
A practical
approach to benefit from ambulatory 24-hour pH monitor-  (barium swallow, endoscopy, nuclear scintigra-
diagnosing ing first to confirm the existence of excessive  phy) may be required to diagnose the cause of
and managing acid reflux. If this test is negative and the  the symptoms. m
possible physician still suspects GERD, other studies
GERD-related
problems.
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