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Abstract

AIM: To compare two different daily doses of
lansoprazole given for 12 weeks and to assess the role
of gastrointestinal (GI) investigations as criteria for
selecting patients.

METHODS: Out of 45 patients referred for unexplained
chronic persistent cough, 36 had at least one of the
GI investigations (endoscopy, 24-h esophageal pH-
metry and a 4-week trial of proton pump inhibitor (PPI)
therapy) positive and were randomly assigned to receive
either 30 mg lansoprazole o.d. or 30 mg lansoprazole
b.i.d. for 12 weeks. Symptoms were evaluated at
baseline (visit 1) after the PPI test (visit 2) and after the
12-week lansoprazole treatment period (visit 3).

RESULTS: Thirty-five patients completed the study
protocol. Twenty-one patients (60.0%) reported
complete relief from their cough with no difference
between the two treatment groups (58.8% and 61.1%
had no cough in 30 mg lansoprazole and 60 mg
lansoprazole groups, respectively). More than 80% of
the patients who had complete relief from their cough at
the end of the treatment showed a positive response to
the PPI test.

CONCLUSION: Twelve weeks of lansoprazole treatment
even at a standard daily dose, is effective in patients
with chronic persistent cough. A positive response to an
initial PPI test seems to be the best criterion for selecting
patients who respond to therapy.
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INTRODUCTION

There is increasing evidence that many otolaryngologic or
pulmonary conditions, ranging from very mild symptoms
such as hoarseness to very severe diseases such as cancer,
may be caused by gastroesophageal reflux (GER)'".
In particular, GER seems to account for a relevant
proportion of patients with asthma, cough, and laryngitis.
Chronic persistent cough is a very common and disabling
complaint for which patients seek medical care. It has
been shown that in non-smoking patients with a normal
chest X-ray and not taking angiotensin-converting enzyme
(ACE) inhibitors the four most common causes of cough
are post-nasal drip syndrome (PNDS), asthma, GER and
chronic bronchitis”. These four conditions may account
for as many as 90% of the cases of chronic cough.
Morteover, GER by itself has been found to be responsible
for 10%-40% of them even in the absence of reflux
symptoms'”, For these reasons, antisecretory drugs have
been proposed for the treatment of patients with chronic
cough possibly due to GER. Most studies on this topic
have been performed with proton pump inhibitors (PPIs)
at higher daily doses and for generally longer periods than
those usually employed for typical GER disease. These
studies have shown better results in terms of symptom
resolution and improvement of laryngeal signs for PPls
vs placebo, but the success rate has been relatively low
and quite variable, ranging from 35% to 60%" This
variability in response may be due to the differences either
in selection criteria or in treatment regimens. Since the
poorest outcomes'’ have been obtained in the study in
which PPIs were given at the highest daily dose and for the
longest period, patient selection may be the critical factor.

Thus, published studies suggest that antireflux
treatment of patients with GER-related respiratory
symptoms, particularly chronic cough, must be carried
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out with profound and prolonged acid inhibition in order
to achieve satisfactory results in about two-thirds of the
cases. However, the optimal treatment regimen and the
criteria for patient selection need to be better defined.

The aim of our study was to evaluate the relative efficacy
of two different daily doses of lansoprazole given for 12
weeks to patients with chronic persistent cough that could
be reasonably ascribed to GER, and to assess the role
of gastrointestinal (GI) investigations (endoscopy, 24-h
esophageal pH-metry and a 4-week trial of empiric PPI
treatment) as criteria for selecting patients with chronic
cough who could benefit from antireflux treatment.

MATERIALS AND METHODS

Patients

The study protocol was approved by the Ethics Committee
of the S. Orsola-Malpighi Hospital, Bologna, Italy and all
participants gave their written informed consent. A pretrial
analysis determined that 15 patients wete required in each
treatment to demonstrate equivalence between 30 and

60 mg/d lansoprazole treatment groups in terms of cough
severity and frequency with 80% power at an alfa level of
0.05.

Patients aged 18-70 years with unexplained chronic
petsistent cough (i.e. for at least 3 days per week for a
minimum of 3 months) wete enrolled in the study over
a period of 1 year (from June 2002 to June 2003). All
patients were consecutively referred by otolaryngologists
and pulmonologists after the exclusion of oropharyngeal
or respiratory diseases potentially responsible for the
cough (particularly asthma and PNDS) by means of a
diagnostic evaluation which included medical history,
physical examination, methacholine challenge test,
chest X-ray and fiber-optic laryngoscopy. Patients were
excluded if they were pregnant or breastfeeding; had
systemic diseases, cardiac and pulmonary disorders, viral
and bacterial or fungal infections, neoplasia or Zollinger
—Ellison syndrome; or received previous treatment with
drugs that interfered with their gastric acid secretion (H2-
antagonists, PPIs) and chronic treatment with NSAIDs,
phenytoin, warfarin, tricyclic antidepressants, reserpine,
beta-agonists, anticholinergics, antihistamines, inhaled
steroids, or ACE inhibitors. Patients with chronic alcohol
or drug abuse were also excluded, as were smokers.

After an initial clinical evaluation aimed at assessing the
presence of associated typical reflux symptoms (heartburn
and regurgitation) and the severity of cough, all patients
underwent a diagnostic work-up which included upper
GI endoscopy, 24 h esophageal pH-metry and a trial of
empiric PPI therapy (PPI test, 30 mg lansoprazole b.i.d.
for 4 weeks). The investigations were always performed
in the same sequence, i.e. in the order of endoscopy, pH-
metry and the PPI test.

A patient was considered eligible for 12 wk of
lansoprazole treatment if at least one of the GI
investigations was positive.

Symptom assessment
The severity of cough was evaluated according to a visual
analog scale (VAS) graded from 0 to 10 and to a four-level

scoting system, regarding the previous week, calculated as
follows:
® Overall frequency: 0 = absent, 1 = occasional (<3 d/wk), 2
= often (3-6 d/wk), 3 = every day
® Daily frequency: 0 = absent, 1 = 1 episode, 2 = 2-3
episodes, 3 = >3 episodes
® Severity: 0 = absent, 1 = mild (not interfering with daily
activities), 2 = moderate (sometimes interfering with
daily activities), 3 = severe (regularly interfering with daily
activities and/or sleep).

Symptoms were evaluated at baseline (visit 1), after
a 4-wk PPI trial (visit 2) and a 12-week lansoprazole
treatment period (visit 3).

Upper Gl endoscopy

All patients underwent upper GI endoscopy performed by
the same gastroenterologist. The presence of esophagitis
was noted and graded according to the Savary-Miller
classification: grade I = single erosive or exudative
lesion, oval or linear, on only one longitudinal fold; grade
IT = non-circular multiple erosions or exudative lesions
on more than one longitudinal fold with or without
confluence; grade 111 = circular erosive or exudative
lesions; grade IV = chronic lesions, ulcers, strictures,
or short esophagus, isolated or associated with grade
I-III lesions; grade V = Barrett’s epithelium, isolated
or associated with grade I-I11 lesions'”. Grades I-1V
were considered diagnostic of erosive esophagitis and
endoscopy was considered positive for the purpose of this
study.

Twenty-four h esophageal pH-metry

After an overnight fast, two glass electrodes previously
calibrated with buffer solutions at pH 7.0 and 1.0, were
assembled with the sensors 15 cm apart and introduced
into the stomach by the nasopharyngeal route. The distal
electrode was positioned 5 cm above the lower esophageal
sphincter (LES) so that the proximal one was located
distal to the upper esophageal sphincter (UES). The
location of the LES was determined by a combination
of pH step-up technique, manometry (always performed
in patients with hiatus hernia; 8 cases) and visualization
under fluoroscopy if needed. The probe was connected
to a digital portable recording unit (pH-day, Menfis, Italy)
with a sampling frequency of one signal every second.
Patients were asked to maintain their usual lifestyle and
diet. They were provided with a diary card to record
timing of meals, duration of nocturnal rest, time of
cough occurrence and type of symptoms. Moreover, they
were instructed to push an event marker button on the
recording unit at the time of occurrence of their major
complaint (cough). The pH-metry was stopped after 23-24
h. After being extracted, the electrodes were calibrated
again with buffer solutions at pH 7.0 and 1.0. GER was
evaluated as acid exposure fraction time (percent of time
with pH <4). For the purpose of this study, pH-metry
was considered positive if the percentage of total time
with pH <4 was >4.73%" at the distal recording site or
>1.00% at the proximal site (these values exceeded the 95"
percentile of those previously obtained in normal subjects
in our laboratory). In patients with normal values at both
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24 h pH-metry
All patients GERD symptoms Positive Negative Total
Present Absent —
PPI test positive 12 11 23

Subjects 45 25 20 PPI test negative 14 8 22
Age (mean+SD) 545+11.1 546+128 544+8.6 Total 26 19
Gender, male (%) 7 (15.5) 3 (12.0) 4 (20.0)
Upper endoscopy positive (%) 7 (15.5) 3 (12.0) 4 (20.0) Youden’s index = -0.1174 K (measure of reliability) = -0.115 (no reliability).
pH-metry positive (%) 26 (57.8) 13 (52.0) 13 (65.0)
PPI test positive (%) 23 (51.1) 13 (52.0) 10 (50.0)

No statistical differences between the groups in any of the parameters.

recording sites, we calculated the symptom index (SI), i.e.,
the number of cough episodes associated with acid reflux
(that was simultaneous with or occurring within 5 min
before or after the reflux episode) divided by the total
number of cough episodes multiplied by 100, together
with the symptom sensitivity index (SSI), i.e., the number
of cough episodes associated with acid reflux, divided by
the total number of reflux episodes multiplied by 100. We
considered the investigation positive, if the SI was >50%
with a SST >20%".

PPI test

After endoscopy and 24-h pH -metry, all patients received
a 4-week open-label course of 30 mg lansoprazole
administered before breakfast and dinner. Before PPI trial
(visit 1) was started and at the end of the treatment course
(visit 2) the patients were interviewed regarding their main
symptom, i.e., cough, and asked to rate symptom severity
during the previous week on a VAS graded 0-10"". The
test was considered positive, if the post-treatment value
was 0 or if the difference between the pre- and post-
treatment values was ==5.

Intervention
Patients with a positive finding in at least one of the
three assessments (endoscopy, pH-metry and symptom
relief during a 4-week PPI trial) were randomized to
either 30 mg lansoprazole oral capsules in the morning
and identical placebo capsules in the evening or 30 mg
lansoprazole in the morning and 30 mg lansoprazole in the
evening before meals for 12 wk. Active drug and placebo
were both supplied by Takeda Italia Pharmaceuticals (Rome,
Italy). Both patients and investigators were blinded to the
treatment status. Patients were interviewed and VAS was
assessed at the end of treatment, and pill counting was
petformed to check for compliance with treatment.
Symptomatic response was defined as complete (VAS
and score values = 0), partial (VAS value = 1 but < 50%
of the baseline value and score value <5) or absent.

Statistical analysis

Data were analyzed by the Student’s # test for independent
data of continuous variables, by the Mann-Whitney’s non-
parametric test for discrete variables and by the ){2 test
for nominal variables reported as contingency tables'"".
The Wilcoxon’s rank-sum test or the Friedman test was
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used for the comparison of symptom scores. A two-sided
significance level of 0.05 was chosen.

Equivalence between the two treatment regimens was
determined using the Schuirman one-sided test procedure.
Mean VAS values recorded at visit 3 (after 12 wk of
double-blind therapy) in the reference group (60 mg/day
lansoprazole) were transformed to 100, and then the
same transformation equation was applied to the mean
VAS values at visit 3 in the 30 mg/d lansoprazole group.
Equivalence was demonstrated if the 90% confidence
intervals (Cls) for the difference between the transformed
mean VAS values in each group were within the standard
deviation (* 20).

RESULTS

Patient selection

Forty-five patients (7 men, mean age 54.5 + 11.1 years,
age range 29-70 years) referred for unexplained chronic
persistent cough underwent the GI investigations aimed
at the detection of GER disease (Table 1). Most of the
patients were middle-aged females and 25 (55.5%) also
reported typical reflux symptoms (heartburn and/or
regurgitation occurring at least once per week). Thirty-
six (80%) patients were positive for at least one test. Only
a few patients (# = 7, 15.5%) had endoscopy-proven
esophagitis, while about 50% had pathological GER and a
positive PPI test. Twenty-four patients (53.3%) were found
to have pathological reflux, 12 at both recording sites, 10 at
the distal site only and just 2 at the proximal site only. Two
out of 21 patients with negative pH-metry were found
to have a positive SI and considered as positive for pH-
metry. Twenty-three patients had a positive PPI test, five
of them reported complete disappearance of cough, while
the remaining 18 had a reduction in cough symptoms of
76.8% 1+ 10.1%. There was no association between an
abnormal result of any of the aforementioned tests and
the presence or absence of associated GER symptoms.
There was a lack of concordance between the results of
pH-metry and those of the PPI test (Table 2). In fact, 12
patients were positive for both tests and 8 were negative
for both tests (44.4%), while in the other 25 cases the tests
provided opposite results.

Of the 36 patients who satisfied the criteria for
admission to the 12-week lansoprazole treatment, 12 had
positive PPI test and pH-metry, 11 had a positive PPI test
only and 13 had positive pH-metry only. Esophagitis was
not the only pathological finding in any of the patients.
One of the patients did not continue the study due to
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Lansoprazole (30 mg/d) Lansoprazole (60 mg/d)

(n =17) (n = 18)
Age (mean+SD) 575+11.9 52.4+10.0
Gender, male (% ) 3 (17.6) 2 (11.1)
Upper endoscopy positive (%) 4 (23.5) 3 (16.7)
pH-metry positive (%) 13 (76.5) 10 (55.5)
PPI test positive (%) 11 (64.7) 11 (61.1)

No statistical differences between the groups in any of the parameters.

Visit 1 Visit 2 Visit 3
VAS Score VAS Score VAS Score

Lansoprazole 8 (7.5-9.5) 9 (8-9) 2 (1.5-5.5)" 4 (3-7)" 1(0-4.5)° 3 (0-6.5)"
(30 mg/d)

(n=17)

Lansoprazole 9 (8-9)
(60 mg/d)

(n=18)

8(7-9) 2(1-6.5)° 3.5(3-7)*1(0-5)° 3(0-6.25)"

Data expressed as median (25%-75% quartiles). "P < 0.001 vs visit 1; °P < 0.005
vs visit 1.

unwillingness, while the remaining 35 completed the
study protocol (17 on 30 mg/d lansoprazole and 18 on
6 0m g/ d lansoprazole) and were considered for our
efficacy analysis. There was no statistically significant
difference between the two treatment groups with regard
to age, gender, presence of esophagitis, or 24-h pH-metry
and PPI trial outcome (Table 3).

Effect of treatment

Patients’ symptoms as assessed with both the subjective
(VAS) and the objective (score) system, improved
significantly at the end of the 12-wk treatment period »s
baseline in both treatment groups, with no statistically
significant difference either between the two groups or
between the values at visits 2 and 3 (Table 4). The 90%Cls
of the difference in the transformed mean VAS scores
at 12 wk were within the standard deviation, thereby
demonstrating equivalence of the two regimens.

At the end of the 12-wk treatment period 21 patients
(60.0%) reported complete relief of their cough with no
difference between the two treatment groups (10/17 and
11/18 had no cough in the 30 mg/d lansoprazole and
60 mg/d lansoprazole groups, respectively, Figure 1). In
patients selected for the 12-wk course of lansoprazole
a PPI was actually taken for 16 wk (including the 4-wk
PPI test). At the end of the PPI test, 10 (28.6%) of the
35 patients who continued to complete 12 wk of therapy
showed complete relief of their cough. During the
following course of PPI the percentage of symptom-free
patients increased up to about 60% at the end of the 3-mo
period, independently of the daily dose of the drug.

85
% 100 1
[ Lanso 30 mg/d
80 1 W Lanso 60 mg/d
60 4
40
20 4
0 |
Complete Partial No response
response response
(21 pts) (5 pts) (9 pts)

Figure 1 Percentage of patients showing symptomatic response at the end of
12-wk treatment with 30 mg/d (n = 17) or 60 mg/d (n = 18) lansoprazole.

Patient characteristics and outcome of treatment

In order to determine the factors that may have influenced
the treatment outcome, we compared the characteristics
of patients who achieved complete relief of their
symptoms with those who showed only partial relief
or no symptomatic response (Table 5). As shown in
the table, the positivity of the PPI test was significantly
different between the two groups. In fact, more than 80%
of patients who had complete relief of their cough at
the end of treatment had a positive response to the PPI
trial in comparison to only 28.6% of those who did not
satisfactorily respond. None of the other factors, including
the daily lansoprazole dose, was significantly correlated
with the positive outcome of the treatment. Moteover, the
rate of complete symptom relief at the end of the 12-wk
course in patients classified as PPI test-positive was 81.8%
in comparison to only 23.1% in those with a negative test

(Figure 2).

DISCUSSION

The correlation between respiratory or otolaryngologic
symptoms and GER is usually ascertained in patients
with unexplained chronic cough by the exclusion of
other common causes such as asthma and PNDS, and
the finding of pathognomonic signs such as posterior
laryngitis, also called “reflux laryngitis”, as well as the
demonstration of pathological reflux"".

In our study, the pathogenetic role of reflux was

suspected after the exclusion of common otolaryngologic
or pneumological causes and after a careful work-up
aimed at the detection of GER disease. The presence of
posterior laryngitis was not included in our criteria because
the sensitivity of this finding is generally thought to be
low, while its specificity is ill-defined". About 50% of our
patients complained of typical reflux symptoms, such as
heartburn and regurgitation, but this finding seemed to
be of little relevance, since it was not correlated with the
presence of esophagitis, pathological reflux or specifically,
a positive response to the PPI trial (Table 1).

As expected, only a few patients had endoscopically
proven esophagitis. This is in agreement with the
previous observations in patients with so-called extra-
esophageal manifestations of GER disease, showing that
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Responders [n = 21 (%)] Non-responders [n = 14 (%)]

GER symptoms 14 (66.7) 5(35.7)
Treatment with 11 (52.4) 7 (50.0)
60 mg/d lansoprazole

Erosive esophagitis 5(23.8) 2 (14.3)
pH-metry positive 10 (47.6) 13 (92.8)
PPI test positive 18 (85.7) 4(28.6)°

Responders = patients with VAS and score values of 0; non-
responders = patients with VAS and score values 21; "P < 0.01 vs
responders.

endoscopic evidence of esophagitis is found in 25%-40%
of patients with asthma”"* and in only 10%-25% of
patients with otolaryngologic disorders'™'”. Therefore,
upper GI endoscopy has a very low sensitivity in patients
with atypical GER symptoms and, in the absence of
other clinical indications, should not be included in the
diagnostic work-up of these patients.

Ambulatory 24-h esophageal pH-metry is considered the
gold standard for GER detection, with a high sensitivity
in patients with typical symptoms'®. Studies performed
in patients with extra-esophageal symptoms showed that
diagnostic sensitivity ranges 50%-80% in patients with
asthmal'™"*l
laryngitis or Cough[4’(”1g]. Moteover, the use of a double
esophageal probe has been proposed in the latter patient
group!”. However, the usefulness of proximal pH-metry
has been questioned since its sensitivity and reproducibility
are too low"**". Our results have confirmed the findings
of others, showing that the diagnAOStic gain provided by

dual-channel pH-metry is very low'".

and otolaryngologic manifestations, such as

Since the presence of “physiological” reflux does not
necessarily imply the absence of a casual link between
reflux and symptoms, the diagnostic sensitivity of 24-h
pH-metry may be improved by including the evaluation
of a symptom/reflux correlation (SI), especially in
patients with atypical symptoms, such as non-cardiac chest
pain®’, On the other hand, the SI has two major potential
limitations: (1) it is feasible only in patients with symptoms
during the recording period and this is not always the case
(in our patient group 77.7% reported cough episodes
duting pH-metry), and (2) its value may be questioned if
patients have only few symptomatic episodes during the
recording period. For this reason, as suggested by previous
studies™, we considered a correlation between a given
symptom and a reflux event to be present for SI values
> 50% together with a SSI > 20%. We performed this
evaluation as part of the analysis of our 24 h pH-metry
tracings and found that 17 of the 21 patients with negative
pH-metry reported cough during the recording period,
with 2 of them showing a positive SI, thus increasing the
diagnostic value of this investigation.

An empirical trial with PPIs (the so called “omeprazole
or PPI test”) has been recently proposed for the
diagnosis of GER disease in patients with various
clinical presentations, especially those with atypical or
extra-esophageal symptoms. The diagnostic sensitivity
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Figure 2 Percentage of patients showing symptomatic response at the end of
12-wk treatment with 30 or 60 mg/d lansoprazole (n = 35), subdivided according to
the outcome of PPI test. P<0.05 vs negative PP test.

of this test is generally validated »s 24-h pH-metry as a
gold standard. The variability of results reported thus
far depends on the differences in treatment schedules
(daily doses, duration) and the outcomes chosen (cut-off
point for symptom improvement, VAS, questionnaires,
efe.). Doses used in clinical studies range 40-80 mg of
omeprazole or 60 mg of lansoprazole daily from 1 to 14 d
in patients with symptoms suggestive of GER disease or
non-cardiac chest pain[ZH()] and from 7 to 90 d in patients
with extra-esophageal manifestations™™**". In patients
with laryngeal symptoms, in which a longer duration and
a high daily dosage are considered necessary for obtaining
a significant symptom improvement, the test is in general
fairly sensitive, with values ranging 62.5%-81%"*1,
Thus, our PPI test consisted of 4-week administration of
60 mg/d lansoprazole. According to a similar study[zgl we
used a VAS graded 0-10 to assess as objectively as possible
the severity of symptoms perceived by our patients and we
considered the PPI test positive if symptoms disappeared
(grade 0) or were reduced by at least 50% in comparison
to the pre-administration value. In our study the test was
positive in 63.9% of patients with a sensitivity similar to
that previously reported.

In our study there was a lack of concordance between
the results of the 24 h esophageal pH-metry and those
of the PPI test (Table 2). In fact there was agreement
in only 20 patients (44.4%). It was reported that there
is a significant direct correlation between pH-metry and
response to the omeprazole test in patients with typical
reflux symptoms (65.8% of patients with concordant
results, P = 0.04)1231. In contrast, a studyw performed in
patients with chronic cough showed concordance between
the two tests in only half the cases (52.2%). This lack of
concordance is not surprising and may depend on the
intrinsic limitations of both pH-metry (i.e. absence of
symptoms during the recording period in patients with
“physiological” reflux) and the PPI test (inadequacy of
treatment dose or duration). It may also depend on the
simultaneous and independent existence of two conditions,
GER and cough, not causally linked.

For all these reasons in our study, we proposed that at
least one of the GI investigations (endoscopy, pH-metry,
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PPI test) had to be positive in order to select the cough
patients in whom a 12-wk lansoprazole course could be
reasonably proposed as a treatment choice.

The efficacy of PPI treatment in patients with
extra-esophageal manifestations has been previously
established®. Our study showed that both lansoprazole
regimens significantly reduced symptom scores in
comparison to baseline values (Table 4). There was a
further reduction of the values recorded at visit 3 in
comparison to those at visit 2, but the difference was not
statistically significant. Moreover, it is interesting to note
that there was a good concordance between the subjective
(VAS) and objective (score) analysis, suggesting that they
can be used interchangeably for symptom assessment.
The success rate was also evaluated on an individual basis
in terms of symptom resolution (Figure 1) which was
graded on three levels according to the complete, partial
or poor improvement of the symptoms. At the end of
the 12-week treatment course about 60% of the patients
reported complete relief of their cough (58.8% and 61.1%
had no cough in the 30 mg/d lansoprazole and 60 mg/d
lansoprazole groups, respectively). We did not find
significant differences between the two treatment regimens
but our study was only powered to show equivalence
rather than efficacy. Studies performed in patients with
chronic cough treated with PPIs have reported a complete
relief of the symptom in a percentage of patients ranging
26%-43%"" but the comparison among the studies is
difficult because of different patient selection criteria and
treatment regimens. A study that used the same drug and
treatment duration as the present study'” has reported a
complete resolution of symptoms in 50% of patients with
idiopathic laryngitis, which is very similar to our results.

In our study, the patients selected for the 12-wk course
of PPI after the test period actually took lansoprazole
for 16 weeks, and some of these patients experienced
symptom relief at the end of the first 4 weeks, 10 of
them showing complete resolution of their cough. This
suggests that 1-month PPI administration at a double
daily dose may be an effective therapy in about one-third
of these cases. The percentage of symptom-free patients
increased up to about 60% at the end of the 12-wk period,
independently of the daily dose of the drug;

The analysis of factors that could have influenced the
outcome (Table 5) clearly showed that the positivity of
the PPI test was significantly different between complete
and incomplete responders to PPI treatment. None
of the other factors, particularly the presence of GER
symptoms ,seemed to be associated with the positive
outcome of treatment. This is in agreement with previous
studies in patients with coughw’] and laryngitis[()]. Indeed,
the response to an initial treatment with a PPI has been
suggested as the best method for identifying patients
with GER-related chronic coughm. Our results show that
PPI test may predict response to a longer course of PPI
treatment in patients with atypical reflux symptoms. The
rate of complete symptom relief at the end of the 12-week
course in our patients classified as PPI test-positive was
81.8% (the highest, to our knowledge, among those
reported in similar studies) in comparison to only 23.1%
of those with a negative test (Figure 2).

In conclusion, a 12-wk course of lansoprazole
is effective in relieving symptoms of patients with
unexplained chronic persistent cough. A positive
response to an initial 4-wk administration of PPI at a
double daily dose seems to be an effective criterion for
selecting patients who obtain the best results from the PPI
treatment.
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