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GORD has been defined by international
consensus based on symptoms of heart-
burn and regurgitation.1 While this defin-
ition is useful for patients with the typical
reflux syndrome, these symptoms may not
be present in patients with extra-
oesophageal GORD. The limitations of
pH testing and endoscopy were high-
lighted in a recent study that demon-
strated that each failed to identify
approximately 30% of patients with
proven GORD.2 A test that establishes a
diagnosis of GORD at low cost with
minimal intervention would have great
utility. The presence of pepsin in saliva or
sputum has been proposed as a surrogate
marker for reflux disease, albeit one that
tells us nothing about a causal relationship
between reflux and symptoms.

Pepsin may be detected in sputum or
saliva by enzymatic or immunological
tests.3 Enzymatic tests have several limita-
tions and are difficult to obtain and stand-
ardise in practice settings. Attention has
therefore focused on immunologic assays
with polyclonal and monoclonal anti-
bodies that have been patented and
commercialised.3

The question for the clinician is whether
salivary pepsin determination is a diagnos-
tic tool that is helpful in clinical practice.
For a diagnostic test to be useful in clinical
practice, we should be able to demonstrate
that the test not only improves our accur-
acy but that it results in a treatment deci-
sion that changes patient outcomes.4 Tests
that improve accuracy modestly but don’t
change management or outcomes have
little use in the clinic.

Hayat et al5 are to be congratulated
on their recent study, which addresses
many unanswered questions about saliv-
ary pepsin measurements. This was a
case control study using pH impedance
as the reference standard. From the
standpoint of a diagnostic test evalu-
ation, a few limitations of the study
design should be recognised. The refer-
ence standard itself is in need of further
validation with outcome studies. The
test population (patients with a primary
symptom of heartburn) is not the popu-
lation in which the test is likely to be

used (extra-oesophageal GERD or
children).
The results of this study offer several

insights into the use of salivary pepsin
assays in clinical practice and suggest
avenues for further research. The first
finding is that pepsin measurement in
saliva is not a traditional near-patient test,
performed and read within minutes in a
doctor’s office using a single sample.
Three samples are recommended, and the
test is generally mailed to a laboratory.
The second finding is that apparently
normal subjects may have detectable
pepsin in saliva and, therefore, measure-
ment of pepsin concentration is essential
for a diagnosis.
Reflux disease is often postulated as the

cause for hoarseness, cough, throat irrita-
tion, recurrent sinusitis and globus.
Gastroenterologists around the world are
confronted with the challenge of patients
who have been told that their symptoms are
caused by reflux disease, but show little or
no response to acid inhibition, and have no
abnormalities at endoscopy. Clinicians who
treat children face similar difficulties and
also deal with recurrent ear infections,
feeding difficulties and other symptoms
that are attributed to reflux disease.
Case control studies are known to over-

estimate sensitivity, specificity and predict-
ive values because the prevalence of the
disease is likely to be much higher than in
a cross-sectional study.6 To determine if
salivary testing can help us in the clinical
setting, we need to calculate post-test
probabilities from the data presented by
Hayat et al, which will help us determine
if the test results are likely to change our
management decisions and under what
conditions.5 7 8 Take the example of a
patient who has chronic cough but no
symptoms of traditional reflux disease

(heartburn or regurgitation) and reports
some improvement in cough after a trial
of acid inhibition. The patient has been
referred to gastroenterology for evaluation
of ‘refractoriness’ to acid inhibitory
therapy. Given some response to acid
inhibition, our pretest estimate that the
patient has GORD might be quite high at
50%, given a reported prevalence of silent
GERD of 8–41% in this population.9 We
would like to improve our diagnostic
uncertainty using the salivary pepsin assay,
and we would like to be able to tell the
patient and the referring physician with
90% probability whether reflux disease is
present or not. Table 1 is a calculation of
post-test probabilities from the data of
Hayat et al,5 and shows us if we can
achieve this goal. We can see that only
one cut-off value (a pepsin concentration
greater than 210 ng/mL) increases the
probability of having GORD from 50% to
more than 90%, but only 44% of patients
with GORD will have pepsin values that
are this high. What if the test was nega-
tive? A negative test using this threshold
decreases the pretest probability of having
GORD from 50% to 36%, but this means
that a patient with a negative test still has
a 1 in 3 of having GORD based on our
pretest probability.

Consider a low pretest probability situ-
ation such as a patient with ill-defined
upper abdominal symptoms, without heart-
burn or regurgitation, referred for evalu-
ation for possible GORD. Based on data
from one recent study, we estimate that the
pretest probability of GORD is low,
approximately 5%.10 Table 2 shows the
post-test probabilities if we were to use the
salivary pepsin assay as our diagnostic test
to determine if the patient has GORD. A
single positive test value that is greater than
210 ng/mL increases our post-test probabil-
ity from 5% to 56%, but 56% of patients
with established GORD will not have a
positive test using this cut-off. A negative
test with this cut-off reduces our already
low pretest probability of 5% by 2%. In a
low prevalence situation, regardless of the

Table 1 Post-test probabilities in patients with GORD and hypersensitive oesophagus based
on a high pretest probability of 50% (data from table 2 in reference 5)

Test result
% of GORD subjects who
have this test characteristic

Post-test probability
of disease given a
positive test (%)

Post-test probability
of disease given a
negative test (%)

1 sample >16 ng/mL 66/84 (78.6) 69 24
1 sample >50 ng/mL 59/84 (70.2) 72 28
1 sample >100 ng/mL 47/84 (56) 79 34
1 sample >150 ng/mL 40/84 (47.6) 84 36
1 sample >210 ng/mL 37/84 (44) 96 36
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threshold value of pepsin used for the assay
or the result (positive or negative), the
result would probably not increase our con-
fidence in the diagnosis enough for us to
alter or prescribe treatment. The need for
diagnostic certainty changes with the pro-
posed treatment. For example, we may
require a much higher diagnostic threshold
to refer the patient for antireflux surgery
than we might need to prescribe acid inhibi-
tory therapy.

The pepsin test has significant limita-
tions, as do endoscopy and pH testing
for a diagnosis of reflux disease.
Whether it has a role in the diagnostic
hierarchy for reflux disease depends on
studies that are yet to be performed. The
pepsin assay will need to be tested in a
cross-sectional study in the target popula-
tion in which it is to be eventually used
(children and adults with extra-
oesophageal GERD), and we will need to

show that the results change therapy and
improve outcomes before we can recom-
mend the routine use of this test in clin-
ical practice.
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Table 2 Post-test probabilities in patients with GORD and hypersensitive oesophagus based
on a low pretest probability of 5% (data from table 2 in reference 5)

Test result
% of GORD subjects who
have this test characteristic

Post-test probability
of disease given a
positive test

Post-test probability
of disease given a
negative test

1 sample >16 ng/mL 66/84 (78.6) 10 2
1 sample >50 ng/mL 59/84 (70.2) 12 2
1 sample >100 ng/mL 47/84 (56) 17 3
1 sample >150 ng/mL 40/84 (47.6) 22 3
1 sample >210 ng/mL 37/84 (44) 57 3
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