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Abstract

AIM: To define the prevalence of gastroesophageal
reflux disease (GERD) in mild persistent asthma and to
value the effect of pantoprazole therapy on asthmatic
symptoms.

METHODS: Seven of thirty-four asthmatic patients
without GERD served as the non-GERD control group.
Twenty-seven of thirty-four asthmatic patients had GERD
(7/27 also had erosive esophagitis, sixteen of them
presented GERD symptoms. An upper gastrointestinal
endoscopy was performed in all the subjects to
obtain five biopsy specimens from the lower 5 cm
of the esophagus. Patients were considered to have
GERD when they had a dilation of intercellular space
(DIS)>0.74 um at transmission electron microscopy.
Patients with GERD were treated with pantoprazole,
80 mg/day. Forced expiratory volume in one second
(FEV1) was performed at entry and after 6 mo of
treatment. Asthmatic symptoms were recorded. The
required frequency of inhaling rapid acting 2-agonists
was self-recorded in the patients’ diaries.

RESULTS: Seven symptomatic patients presented
erosive esophagitis. Among the 18 asymptomatic
patients, 11 presented DIS, while all symptomatic
patients showed ultrastructural esophageal damage.
Seven asymptomatic patients did not present DIS. At
entry the mean of FEV: was 1.91 L in symptomatic GERD
patients and 1.88 L in asymptomatic GERD patients.
After the treatment, 25 patients had a complete
recovery of DIS and reflux symptoms. Twenty-three
patients presented a regression of asthmatic symptoms
with normalization of FEV1. Four patients reported a
significant improvement of symptoms and their FEV1
was over 80%.

CONCLUSION: GERD is a highly prevalent condition in
asthma patients. Treatment with pantoprazole (80 mg/day)

determines their improvement and complete regression.
© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

The association of asthma with GERD has attracted
particular attention because about half of the patients
with asthma also have GERD"™. Mechanisms by which
esophageal reflux triggers asthma include acid aspiration,
direct acid stimulation of the esophagus, or stimulation
of vagal nerves which heightens bronchial responsiveness
to extrinsic allergens. Clinicians are advised to treat
GERD to improve and control asthma'. Endoscopic
findings of the esophageal erosions (ERD) confirm the
diagnosis of GERD. However, absence of macroscopic
signs of damage does not rule out an endoscopy negative
esophagitis (NERD) that may also be associated with
asthma'’, Recently, we have shown the presence of a
highly sensitive and specific marker of damage, the dilation
of intercellular spaces (DIS) in GERD with or without
erosions, which permits us to define NERD with a strong
accuracym.

The prevalence of GERD and effects of proton pump
inhibitor (PPI) treatment on the decors of asthma are still
uncertain and results obtained are often conflicting™”. Bias
in the selection of asthma patients or during PPI treatment
and absence of highly sensitive parameters of morphology
to define the presence of esophageal mucosa damage, may
affect the reported results of studies. Moreover, several
studies have a non-randomized poor quality design which
leads to a further potential error on definition of treatment
effects™.

For this reason, the aim of the present study was to
define the prevalence of GERD in patients with mild
persistent intrinsic asthma and to estimate the effect of
pantoprazole in relation with GERD, asthmatic symptoms
and respiratory function in this subset of patients.
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Table 1 Demographic data of 34 asthmatic patients with or without
GERD symptoms

Table 2 Comparison of background characteristics of asthmatic
patients with GERD and controls

Symptomatic Asymptomatic GERD Controls t-Test
GERD Non-GERD (27) (7)

Number 16 11 7 Age (yrs) (mean+SD) 35.59+8.67 36.14+8.76 NS
Male/female 6/10 5/6 4/3 Male/female 11/16 4/3 NS
ERD 7 0 0 QUEST score 8.8+4.5 0.12+0.8 P<0.0001
NERD 9 11 7 Erosive esophagitis 7 (4B, 2C, 1D) 0 P<0.05
Age (mean%SD) (yrs) 33.75+10 38.27+5.68 36.1418.76 DIS (mean+SD) (um) 2.09+0.24 0.5£0.08 P<0.001
DIS (mean+SD) (um) 2.105+0.262 2.08+0.24 0.5+0.08 FEV:1 (L) 1.910.045 1.88+0.02 NS
FEV1 (mean%SD) (L) 1.87+0.05 1.95+0.04 1.88+0.02

MATERIALS AND METHODS

Among the 301 asthma patients, 34 consecutive asthma
patients with intrinsic, mild persistent asthma'” were
enrolled and their diagnosis was made according to the
diagnostic criteria recommended by American Thoracic
Society (ATS). Patients were excluded if they had any
of the following: past or present smoker, unequivocally
extrinsic and/or occupational asthma, acids suppression
therapy within 4 wk prior to recruitment, previous
gastroesophageal surgery, professional voice users,
previous glottal surgery or radiotherapy or malignancy,
immune suppression therapy, age above 50 years.

For evaluation of ventilation function, FEV1 was
performed using the Jaeger Masterlab spirometer based on
the guidelines of ATS"". Symptoms were recorded in each
patient to rate the frequency and severity of asthmatic
episodes. Symptom severity was rated on a scale of 0 (none)
to 6 (severe). The required frequency of inhaling rapid
acting 32-agonists was self-recorded in the patients’ diaries.
All the patients did not use systemic bronchodilators or
corticosteroids.

For the diagnosis of GERD, the patients underwent
gastrointestinal endoscopic (GE) examination and
interviews according to the QUEST questionnaire[11J
Reflux esophagitis was graded according to the Los
Angeles classification"*"”. During endoscopy, five biopsy
specimens were taken from the lower 5 cm of esophagus
for ultrastructural evaluation. At transmission electron
microscopy (TEM), ultrastructural signs of mucosal
damage were considered to be the DIS>0.74 um"”. To
obtain this measure, 10 photomicrographs of biopsy
specimens of the supra-basal layer of the esophageal
mucosa from each patient were taken. At least 10
randomly selected perpendicular trans-sections to adjacent
membranes were drawn and measured in each image for
a total of 100 measurements in each case. Measurements
obtained were used to calculate the mean DIS score.

The endoscopists, pneumologists and pathologists
were unaware of the clinical history of the patients. Data
were collected separately by another physician (DZ) who
assigned patients to different groups and established the
therapy. Symptomatic and asymptomatic patients with or
without endoscopic signs, were considered to have GERD
when they had ultrastructural evidence of esophageal
damage. Patients so defined with GERD were treated with
pantoprazole, 80 mg once daily for 6 mo. After 6 mo, a
new endoscopy with biopsies was performed and DIS was

evaluated. Improvements in GERD symptoms according
to the QUEST questionnaire were recorded. FEV1 was
valued.

Asthma patients without GERD were followed up
for 6 mo and the use of anti-asthmatic treatment (inhaled
glucocorticosteroid 200—1 000 ug BDP or rapid acting 82-
agonists) and symptoms were recorded. We considered
them as the control group for the evaluation of asthmatic
symptoms, respiratory function and drug assumption with
time.

The study was conducted in accordance with the
guidelines of the Declaration of Helsinki. The local
research ethical committee approved the study protocol
in 2002. The objective of the study was explained to each
patient and written informed consent was obtained from
each one.

For statistical analysis, one-way analysis of variance,
paired and unpaired 7 test were performed. The results
of the treatment were compared by y” test or Fisher’
s exact test. All statistical analyses were two-tailed. Data
were analyzed with SPSS software. P<0.05 was considered
statistically significant.

RESULTS

Among the 34 patients evaluated, 16 presented GERD
symptoms (heartburn and/or acid regurgitation) and
18 were asymptomatic for reflux disease. At endoscopy,
all asymptomatic subjects had no macroscopic signs
of esophagitis. Seven symptomatic patients (43.75%)
presented erosive esophagitis (ERD).

Among the 18 asymptomatic patients, 11 (61%)
presented DIS, while all symptomatic patients showed
ultrastructural esophageal damage. Seven asymptomatic
patients (38.9%) did not present DIS (Table 1). At entry
the mean of FEV1 was 1.91 L in symptomatic GERD
patients and 1.88 L in asymptomatic GERD patients. The
two groups at baseline were not significantly different (P =
NS) (Table 2).

All the 27 patients with GERD (79.4%) completed the
study. They were treated for 6 mo with pantoprazole. At
the end of this period erosive esophagitis was healed in
seven patients with ERD. Among the 25 patients (92.6%),
6 with ERD and 19 with NERD, had a complete recovery
of DIS and reflux symptoms (Table 3 and Figure 1A).

Twenty-three patients (85.18%) presented a regression
of asthmatic symptoms (Table 4 and Figure 1B), including
nocturnal asthma and FEV: (2.75 L, P<0.01), but there
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Table 3 Effect of treatment on dilation of intercellular space (DIS) in
25 responders to pantoprazole (meanSD)

Value (um) t-Test
Baseline 2.105+0.261
Symptomatic P<0.001
After therapy  0.592+0.194
Baseline 2.081+0.242
Asymptomatic P<0.001
After therapy  0.517£0.072

Table 4 Effect of therapy on asthma symptom score in GERD
patients (meantSD)

Baseline After therapy t-test
GERD 4.37+0.97 0.33+0.83 P<0.001
Patients
Controls 4.57+0.79 4.14+0.38 P=NS

was no statistical difference in respiratory parameters
between patients with ERD and those with NERD. After
3 wk of treatment no more asthmatic symptoms occurred
and no inhaler was needed.

Four patients (14.8%) reported a significant
improvement in symptoms, including dyspnea, cough,
wheeze, and expectoration with a significant reduction in
the consumption of inhalers and FEV1 over 80%.

DISCUSSION

Physicians mostly focus on the effects induced by
gastroesophageal reflux into the esophagus. The anatomic
proximity of the esophagus to the respiratory tract in some
patients also leads to his involvement. Thus, the spectrum
of symptoms of GERD includes also respiratory
complications like chronic cough, laryngeal disorders,
chest pain, and asthma. In this contest, GERD gains an
additional fraction of significance and has been reported
to occur in 30-89% of asthma patientsm’w’lsj.

Treatment with PPI can relieve the symptoms of
GERD in up to 90% of patients. It has been tempted to
investigate if treatment of GERD with PPI could improve
also the respiratory symptoms of asthma patients''”.

It seems obvious that to achieve improvement in
asthma symptoms and lung function, the treatment needs
to be effective in controlling reflux as well as reducing
acidity. However, this has been only objectively confirmed
in few studies using high doses of omeprazolem. An
optimal study design would establish if the esophageal
damage is adequately treated as a prerequisite to assess the
effects on asthma.

In this study, we analyzed the esophageal specimens
from 31 consecutive asthmatic patients, 16 of them were
symptomatic for GERD. We found that all symptomatic
patients presented an ultrastructural pattern of damage
and 73% of asymptomatic GERD patients had esophageal
signs of ultrastructural damage, suggesting that GERD is a
highly prevalent condition even in asymptomatic patients.
Acid stress might initiate or exacerbate asthma in this
contest. Electron microscopy is able to find out esophageal
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Figure 1 Effect of pantoprazole treatment on dilation of DIS (A) and asthma
symptom scores (B) in GERD patients. The dashed line in Figure 1A corresponds
to the mean score of DIS; its cut-off (0.74 um) represents the presence of
damage. Graphic is based on the data analyzed as mean value.

damage, especially in asymptomatic patients with NERD.

All patients with GERD so defined in our study were
treated with a high dosage of pantoprazole for 6 mo. We
observed that 93% of patients recovered DIS, 85% of
them presented a regression of asthmatic symptoms with
normalization of FEV1, with no statistical difference in
respiratory parameters between patients with ERD or
NERD. Other patients improved markedly their symptoms
and pulmonary function but sporadically presented
asthmatic episodes.

We believe that the strong efficacy of PPI treatment
in these patients is related to the characteristics of the
carefully defined population. The young age of subjects
and the mild-moderate asthma let us suppose the existence
of an early “action” of treatment before the chronicity of
the illness or the worsening to a severe status of asthma.
In other words, PPI can suppress or delay the potential
development of pulmonary tissue injury.

In conclusion, GERD-related asthma complications are
highly prevalent in patients with mild-moderate intrinsic
asthma. Treatment with pantoprazole (80 mg once daily
for 6 mo) determines the improvement and complete
regression of asthmatic symptoms and respiratory
function in most patients.
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