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Relationship between asthma and gastro-oesophageal
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ABSTRACT Twenty patients with bronchial asthma who also had gastro-oesophageal reflux were

investigated. The severity of their reflux was graded using symptom score of heartburn and regurgita-
tion and by the following investigations: barium swallow and meal, fibreoptic endoscopy and biopsy,
manometry and pH monitoring of the distal oesophagus, and an acid infusion test. Full lung function
studies were performed and patients were entered into a double-blind crossover study using cimeti-
dine to control their reflux in order to assess beneficial effects with respect to their respiratory
problems. Eighteen patients completed the study. Significant improvements were seen in reflux and
night time asthmatic symptoms, both these indices being measured on a scoring system. Home
monitoring of peak flow values showed a statistical improvement for the last peak flow reading of
the day. Fourteen patients felt that their chest symptoms had significantly improved during the
cimetidine period.

Gastro-oesophageal reflux commonly produces
symptoms in subjects of all ages. The dominant
complaints are usually related to the upper gastro-
intestinal tract and include heartburn, regurgita-
tion, and occasionally dysphagia. Patients with
re'lux are also liable to respiratory complications
leading to severe, progressive, and disabling
pulmonary damage.' More recently attention has
been drawn to an association between reflux and
exacerbations of bronchial asthma,23 and there
have been several studies suggesting subjective
improvement in such patients after surgical cor-
rection of hiatus hernia.3-5

In this study we have attempted to demonstrate
a measurable improvement in symptoms and
respiratory function in a group of asthmatic
patients, who also had well-documented reflux, by
controlling their reflux with cimetidine in a
double-blind, crossover trial.

Methods

Informed consent for study was obtained from 20
patients, 13 men and seven women, whose ages
ranged from 30-65 years (mean 54 years). All
patients had bronchial asthma and were attending
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the Department of Thoracic Medicine outpatient
clinic. All but one had symptomatic reflux.
The diagnosis of asthma was made mainly on

clinical grounds (table 1). All patients had
nocturnal wheezing and 13 had either a personal
or family history of atopic disease. Nineteen
patients showed a good response to the adminis-
tration of disodium cromoglycate or corti-
costeroid drugs, but one patient was managed
satisfactorily with bronchodilator therapy alone.
Eleven patients had reversible airways obstruc-
tion, as demonstrated by an improvement of 20%
or more in the forced expiratory volume in the
first second after the inhalation of a broncho-

Table 1 Asthma characteristics of subjects studied

Average age at time of study (yr) 54
range (yr) 30-65

Average age at onset of asthma (yr) 37
range (yr) 7-58

Average duration of asthma symptoms (yr) 17
range (yr) 1 5-30

Number/total number tested
Nocturnal cough or wheezing 20/20
Personal history of allergy or atopy 7/20
Family history of allergy 10/20
Good response to disodium cromoglycate 12/16

steroids (inhaled or oral) 15/16
Reversible airways obstruction 11/20
Blood eosinophilia < 0 5 x 106/1 11/20
Sputum eosinophilia 4/16
Positive skin testing (common allergens) 10/16
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dilator drug. Four of the remainder had no
evidence of airways obstruction at the time of
testing. Fourteen patients had either blood or
sputum eosinophilia or both.

Details of the patients' gastrointestinal symptoms
and investigation are shown in table 2. The one
patient with no gastrointestinal symptoms was
included in the study when investigations to
exclude aspiration as an aggravating or precipitat-
ing factor for his respiratory complaint, revealed
reflux oesophagitis. Patients underwent the follow-
ing investigations: barium swallow and meal,
fibreoptic endoscopy and biopsy, manometry and
pH monitoring of the distal oesophagus,0 and an
acid infusion test.7 Two patients had no abnorm-
ality shown on any of these investigations but in
view of their histories and symptoms, it was felt
that they should be included in the study.

In this randomised double-blind crossover study,
the patients were given a six-week supply of
tablets which were either cimetidine 200 mg or

an identical placebo. For the second six-week
period the other tablets were provided. Random
allocation to receive active tablets in the first or

second period was performed by the pharmacy
department. Patients were instructed to take one

tablet three times daily and two at night.
The patients recorded on a diary card a score

of their day and night time asthmatic symptoms
scaled as follows:

Day time
0- good day, no

wheezing
wheezy for 1-2
hours

2 wheezy for much
of the day

3 wheezy all day

Night time
0 good night

1- slept well, but
slightly wheezy

2 --woken 2-3 times
because of
wheezing

3 bad night, awake
most of the time

The patients were provided with a Wright mini-
peak flow meter and recorded values immediately
upon waking, 30-60 minutes later, mid-afternoon
at a set time convenient for the patient, and upon

retiring to bed. Three peak flow readings were

taken at these times and the highest value entered
on the diary card. The card was also used to

record the daily use of inhaled bronchodilator
drugs and whether any medication was missed or

changed, for any reason.

At the time of entry into the study and at the
end of each six-week period, the symptoms of
reflux were also recorded as follows: 8

Heartburn
0-no heartburn
1 occasional

heartburn

2- heartburn requiring
antacids or medical
advice

3 heartburn
constantly inter-
fering with
activities

Regurgitation
0- no regurgitation

occasional
regurgitation on
straining or
position change

2 predictable
regurgitation on
straining or
position change

3 -occurrence of
pulmonary
aspiration

Respiratory function measurements were made
initially and after each trial period, using a pre-
calibrated PK Morgan TLC Test spirometer.
Functional residual capacity (FRC) was deter-
mined by the helium dilution technique9 and was
followed by recording forced expiratory volume
in the first second (FEV,) and forced vital
capacity (FVC). Total lung capacity (TLC) and
residual volume (RV) were derived from these
traces. Flow-volume loops were recorded by in-
corporating into the Morgan spirometer a flow-
volume differentiator and recording onto a
Bryan's 26000 A3 X-Y plotter. Maximum expira-
tory flow rate (MEF) was recorded at 75% and
25% of the vital capacity and maximum mid-
expiratory flow rate (MMEFR) at 50% of vital
capacity.
As the data are not normally distributed, values

are presented as medians with the range of
observations in parentheses. The analysis of the
data was performed by a non-parametric method
for crossover trials, first described by Koch'0 and
recently discussed by Hills and Armitage," using

Table 2 Gastro-oesophageal reflux characteristics
of subjects studied

Sympto-ns Heartburn 19
(n=20) Regurgitation 12

None 1
Radiology Sliding hiatal hernia 9
(n= 19) Reflux of barium 10

Both of above 6
No abnormality 6

Endoscopy Mild oesophagitis 7
(n =20) Marked oesophagitis 4

Normal examination 9
Lower oesophageal Low pressure sphincter 8
manometry Normal 12

(n =20)
Prolonged pH Abnormal 8
monitoring Normal 10

(n = 18)
Acid infusion test Positive 8

(n =20) Positive-unrelated 3
Negative 9
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a Mann-Whitney U test. This test can be used
to examine the data for carry-over effect as well
as to determine the statistical significance of the
results.

Results

Of the 20 patients entered into the study, 18
completed both trial periods. One patient, while
on active tablets, had an acute exacerbation of
her asthma and required prolonged inpatient
treatment. The other patient failed to attend after
the first six weeks, having taken placebo tablets.
In the remaining 18 patients, 11 received placebo
tablets for the first six weeks and seven received
cimetidine.
The initial analysis of the data demonstrated

that there was no significant carry-over effect with
any of the measured indices and thus it was
possible to test for treatment effect in every case
by comparison of the results obtained at the end
of each treatment period.

After cimetidine the reflux symptom score im-
proved in 14 patients compared with the score
after placebo, but in the other four patients was
slightly worse. However the median values for
the reflux symptom scores showed a significant
improvement (p<0 02).
At the completion of the trial patients were

asked which treatment period they had preferred
with respect to their chest symptoms. In 14 this
was the cimetidine period, in three the placebo
period, and one had no preference.
There was objective evidence of improvement

during the cimetidine period in that the median
night time asthmatic scores fell significantly
(p<0-05). During the day however, although the
median scores for asthma during the final three
weeks for each period also fell with cimetidine,
this improvement was not significant.
The peak flow values shown (table 3) are the

median and range of patients' average values at
each of the four readings over the final three
weeks of -the placebo and cimetidine periods.
Ailthough there was a trend for these peak flow
readings to improve during cimetidine treatment,
the difference between the two treatment periods
was statistically significant only for the last read-
ing of the day (p<0-05). The majority of the
peak flow improvements were minor and prob-
ably of little clinical significance. There was no
difference in the frequency of use of inhaled
bronchodilator or other therapy during each of
the treatment periods. The full pulmonary func-
tion tests showed no significant change at the
end of each treatment period.

Table 3 Results-median values and range

After
placebo

Reflux symptom score 2-8
(0-5)

Asthma score Day 1-2
(0-2*3)

Night 1.1
(0-1*7)

Peak flow readings 1 295
(1/min) (105-480)

2 320
(145-515)

3 335
(175-515)

4 310
(170-485)

Use of salbutamol inhaler 4-0
(puffs/day) (0-12)

Pulmonary function FEV1 2-0
(1) (0 8-3 9)

FVC 3-25
(1) (2 0-49)

TLC 6-3
(1) (4 9-9 6)
RV 2-6
(1) (1-9-5-7)

RV/TLC 41
(1) (33-59)

FRC 3-3
(1) (2 3-5 7)

MEF 25 216
(54-600)

MMEFR 500% 114
(36-288)

MEF 75 % 60
(21-120)

p<002

NS

p <0-05

NS

NS

NS

p<0 05

NS

NS

NS

NS

NS

NS

NS

NS

NS

NS

After
cimetidine

1*1
(0-5)
09

(0-26)
0 7

(0-1 8)
305

(135-465)
330

(190-510)
350

(225-525)
335

(210-505)
3-8

(0-12)
2-1

(0 7-40)
3-45

(2 2-53)
6-2

(4*4-9-4)
2-5

(1 14-6)
42

(17-60)
3-3

(2-2-5 3)
186

(60-552)
127

(30-330)
60

(18-162)

During the period on placebo tablets there was
a correlation between the severity of both the
reflux and asthmatic symptoms during the day
(r=046, p<005) and during the night (r=0-45,
p<005). During cimetidine therapy there was no
such correlation (r=0-16 for day, r=0 11 for
night).

Further analysis also revealed that there was
no change in the use of inhaled bronchodilator
therapy between those patients whose peak flows
were worse or unchanged. This suggests that
alteration in bronchodilator therapy was not a
significant factor with respect to improvement
or deterioration of asthmatic symptoms during
the trial period.

Discussion

It is well known that patients with established
reflux may suffer from serious secondary pul-
monary complications and that the dominant
symptoms may be related -to the respiratory
rather than -the gastrointestinal tract.1 12 1I Davies
and Fiuzat14 demonstrated an improvement with
respect to recurrent bronchopulmonary infections
in infants and children after surgical repair at
the gastro-oesophageal junction. More recently
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it has been reported that pulmonary fibrosis of
obscure origin may be secondary to repeated
small pulmonary aspirations associated with
gastro-oesophageal incompetence.'5 In addition
gastropulmonary aspiration has been demon-
strated by external gamma counting in patients
with severe fibrotic lung disease associated wit-h
hiatus hernia or neurological disease.'6 Un-
doubtedly, as stated by Kennedy,'7 all patients
with pulmonary infections or respiratory disease
of obscure aetiology should be investigated for
occult gastro-oesophageal reflux.
A possible relationship between bronchial

asthma and reflux is less well defined. However,
a high frequency of hiatus hernia with or with-
out reflux in aduilts with bronchial asthma has
been noted.4 18 The first point worthy of em-
phasis from our study is the ease with which 19
asthmatic patients with symptomatic reflux were
found on routine questioning in a short period
of time. On reviewing the histories, nine of these
patients developed reflux symptoms before the
onset of bronchial asthma. Ten patients were
aware that an asthmatic episode was frequently
preceded by severe reflux symptoms, eight
patients noted no such relationship, and one
thought that reflux symptoms developed as a
result of the asthmatic attack.
The present study differs from previous re-

ports in two important respects. Firstly, cimeti-
dine has been used instead of antireflux surgery
as a treatment because it is a potent inhibitor of
gastric acid secretion reducing markedly both
the volume and hydrogen ion concentration of
gastric juice.9 20 This study has shown that
cimetidine was effective in relieving the symptoms
of reflux in most of the patients. Furthermore,
an improvement in asthmatic symptoms appears
to have been associated with cimetidine therapy,
particularly at night, a feature which might be
expected if nocturnal reflux precipitates or
aggravates respiratory symptoms. Tihree patients
experienced such marked improvement in their
respiratory symptoms while taking cimetidine
that they have received a more prolonged course
of this therapy with apparent benefit.

Secondly, an attempt has been made to demon-
strate objective improvement with respect to
respiratory function whereas previous work has
only reported subjective benefit. Although quite
comprehensive pulmonary function tests were
performed, only the daily peak flow readings
show a trend towards improvement. One of
these reached statistical significance but it was

disappointing that the magnitude of the im-
provement was so small. However, the subjective

improvement experienced by most of the patients
should not be ignored.

Gastro-oesophageal reflux as a trigger in
bronchial asthma has been suggested in 25 out
of 28 patients whose asthma was improved or
completely relieved by surgical repair of hiatus
hernia, ailthough no objective evidence of the
diagnosis of asthma or of subsequent improve-
ment was given.2 Klotz and Moeller5 quoted five
further patients whose asthma was alleviated by
surgical or medical control of reflux. Mays'8 in
addition confirmed improvement in respiratory
symptoms in patients with well-documented
asthma by controlling reflux medically. It is in-
teresting to speculate as to the possible mech-
anisms involved. If reflux can trigger bronchial
asthma, is the mechanism simply one of intra-
pulmonary aspiration of refluxed gastric contents
as suggested by Babb et al?3 If so this is more
likely to occur with the patient recumbent and
therefore to give rise to nocturnal problems.
Such a theory is attractive in that asthmatic
patients with enhanced bronchomotor response
to various irritant and pharmacological stimuli
would be more likely to respond to even minute
volumes of acid gastric contents within their
lungs and subsequent stimulation of irritant re-
ceptors.21 However, evidence that microaspiration
does take place in asthmatic patients is lacking,22
apart from one case of a child during a barium
study.23 In our own experience two patients with
severe asthma and reflux studied by the method
of Reich et al,'6 but with continuous external
gamma counting throughout the night, failed to
show any evidence of aspiration into the lungs
des-pite frequent episodes of marked reflux.
A more attractive theory relating reflux and

asthma has been put forward by Mansfield and
Stein.24 Fifteen patients with established bronchial
asthma and demonstrable reflux were studied be-
fore, during, and after infusion of 01 N hydro-
chloric acid into the oesophagus. There was un-
doubted subjective and objective evidence of
bronchoconstriction associated with this acid
infusion which improved after relief of symptoms
with antacids. These authors postulate a vagal
reflex, mediated by oesophageal receptors, which
is responsible for the association between reflux
and asthma.

It is unlikely that cimetidine has any direct
effect upon bronchial smooth muscle by virtue of
H2 receptor antagonism. Although it is thought
that H2 receptors do exist in the human lung their
role in the control of bronchoconstriction is far
from clear. There is little doubt that histamine Hi
receptors within the lung subserve broncho-
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constriction and the benefits of HI antagonists
have been well documented.25 26 No study so far
has shown any significant bronchodilator effect
which could be attributed to cimetidine in either
healthy or asthmatic subjects after histamine
challenge.27 28 It is more likely, therefore, that
any effects attributable to cimetidine in the pres-
ent study are related to its action in reducing
the volume and acidity of refluxed material into
the body of the oesophagus. This would reduce
the likelihood of associated bronchial asthma,
whether the mechanism is one of pulmonary
aspiration of oesophageal contents or a vagally
mediated reflex.

Although asthma and reflux may be associated
this does not imply that the reflux is necessarily
the primary abnormality. Clemencon and Oster-
man29 suggested that intrathoracic and intra-
abdominal pressure changes such as occur in
acute asthma may induce reflux. Pellegrini et a130
have shown that an asthmatic attack or a bout
of coughing may precede episodes of reflux. Thus
a potential self-propagating situation can be en-
visaged where reflux, either by aspiration or a
reflex mechanism, can aggravate asthma which
itself can induce further reflux.
What, therefore, can we conclude about a

relationship between reflux and asthma? There
seems little doubt that controlling reflux may
play a part in the management of asthma and
that control of asthma may help reflux. We
would suggest that at least in some patients
nocturnal exacerbations of asthma could be
related to acid entering the lower oesophagus.
Certainly in patients in whom bronchial asthma
is difficult to control, reflux should be considered
and in a proportion of these patients medical
or surgical correction of this reflux may have
beneficial results with respect to their pulmonary
problem.
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