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New insights on gastro-oesophageal reflux in cystic
fibrosis by longitudinal follow up

A Malfroot, I Dab

Abstract
A higher frequency (25%) of gastro-
oesophageal reflux (GOR) has been previously
reported in patients over 5 years old with
cystic fibrosis compared with controls without
cystic fibrosis. It was believed that GOR was

caused by the complications of cystic fibrosis.
We looked for GOR in all 26 children younger
than 60 months who had cystic fibrosis diag-
nosed. They had a classical genetic profile
and the usual scattered clinical manifestations
for age. GOR was confirmed in 21 (81%): 20
by abnormal pH tracings and in one on a

clinical basis. After at least one month of
adjusted cystic fibrosis treatment, antireflux
treatment (cisapride) was given to 16 patients
and variables of GOR improved dramatically.
Weight gain was significant and recurrent
cough and wheeze disappeared. One year
later half of the patients still suffered from
GOR. GOR is a major problem in the early
life of those with cystic fibrosis and is not the
consequence of either respiratory or gastroin-
testinal complications as it improves with age
whereas cystic fibrosis becomes worse with
age.

Bendig et al in 1982' and Scott et al in 19852
described a high frequency of gastro-
oesophageal reflux (GOR) in older children and
adults with cystic fibrosis compared with its
frequency in the population in general.3 '

Vinocur et al found in 1985 a high frequency of
GOR in children with cystic fibrosis under the
age of 20 months.5 However in all these studies
only those with cystic fibrosis and clinical
evidence ofGOR were investigated.

Prinsen and Thomas reported a study on

infants with cystic fibrosis who had been
receiving cisapride for clinically established
GOR and who showed a higher weight gain than
they would have expected solely from the relief
of GOR. They concluded that cisapride, a

gastrointestinal prokinetic stimulant known to
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be effective in the treatment of GOR,7-9 had
some anabolic action in patients with cystic
fibrosis. Subsequent studies did not confirm
this hypothesis.'0 " In these two studies no

investigations were performed to ascertain the
presence of GOR before the administration of
cisapride.
GOR is known to cause gastrointestinal and

respiratory complications in patients without
cystic fibrosis. 12"6 The aim of our study was to
investigate whether GOR starts very early in life
and gradually complicates the underlying cystic
fibrosis disease or whether GOR is the conse-

quence of other cystic fibrosis complications.
Up to the present GOR has hteen considered to
result from respiratory and abdominal involve-
ment, as suggested in a recent review article.'7
If this were true the frequency of GOR would
increase with age. Also in the younger patients
with cystic fibrosis there would be a propensity
towards the same frequency as in the population
in general. We decided to investigate the
oesophagus of all babies and infants in whom
cystic fibrosis was diagnosed. As far as we know
investigations by pH tracings over about 20
hours have not been performed systematically
in infants with cystic fibrosis before. In a first
series of 10 children with cystic fibrosis who
were less than 5 years old we found GOR in all
of them. 8 Surprised by these results we
enlarged our series and arranged long term
follow up of all cases. In 1989 we published the
preliminary data of the pH tracings and reflux
scintigraphies shortly after the diagnosis of cys-
tic fibrosis in 23 patients younger than 5 years
old. 9 We now report in detail all available data
including long term follow up in 26 patients.

Patients and methods
PATIENTS (TABLE 1)
As Scott et al had already studied older children
with cystic fibrosis,2 we considered only patients
younger than 5 years when entering the study.
From 1986 on all 26 consecutive babies and

Table I Characteristics of the patients at first GOR examinations (13 boys, 13 girls)

Symptoms Total Age
(n=26)

Neonates 6 Weeks-8 months 18-60 Months
(<4 weeks) (n=14) (n=7)
(n=S)

Failure to thrive 11 2 7 2
Normal pancreatic function 1 0 1 0
Meconium ileus 5 1 3 1
Vomiting 7 2 3 2
Prolapsed rectum 2 0 0 2
Liver cirrhosis 1 0 0 1
Recurrent cough and wheeze 9 2 2 5
Respiratory infections 11 2 7 2

1339

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.66.11.1339 on 1 N

ovem
ber 1991. D

ow
nloaded from

 

http://adc.bmj.com/


Malfroot, Dab

infants (13 boys and 13 girls) were investigated
shortly after the diagnosis of cystic fibrosis, and
all the data were collected. In this complete
series five (19%) were younger than 4 weeks
(considered as neonates), 14 (54%) were from 1
month to 8 mnonths old, and seven (27%) from
18 to 60 months at the time of the first
oesophageal pH investigation.

Respiratory and gastrointestinal symptoms of
these patients were not uniform. There was no
statistical difference in current symptoms
between the three age related subgroups.
Failure to thrive (11 patients) was considered to
be present when the weight was below the third
centile, or when it was more than 2 SDs lower
than height. Eight patients suffered recurrent
cough and wheeze without infection. Bronchial
reactivity was not measured in them; however
symptoms regressed moderately after salbutamol
aerosol. One patient did not suffer from pan-
creatic insufficiency; this was demonstrated by
echography of the pancreas and by analysis of
the enzymes in the duodenal juice. He did not
have diarrhoea or malabsorption despite not
having supplements of pancreatic enzymes.

DIAGNOSIS OF CYSTIC FIBROSIS
In all patients the diagnosis of cystic fibrosis has
been confirmed classically in the department of
medical chemistry (Dr C Sevens) by pilocarpine
iontophoresis on at least two occasions,20 and on
each occasion one separate test on each arm was
performed simultaneously. At least 100 mg of
sweat was collected on each arm and all chloride
and sodium concentrations exceeded 60 mmol/l.
The diagnosis was later also documented by
genetic analysis in the department of human
genetics (Drs I Liebaers, M Bonduelle, and
W Lissens) with detection of deletions f508 and
haplotypes.21-23

DIAGNOSIS OF GOR
For this purpose we used prolonged pH moni-
toring performed in the paediatric clinic of
gastroenterology (Dr Y Vandenplas), using a
Memolog 2 a 200 (Novo Diagnostic Systems).
The pH electrode (MI 506, Microelectrodes
Inc) was introduced transnasally and its location
in the middle third of the oesophagus was
determined by fluoroscopy. The pH recordings
were continuously measured for approximately
18-20 hours, starting in the afternoon and
lasting throughout the night until the next day.
Whenever the pH dropped below 4 it was
considered that reflux was present.24 25 All data
were recorded on an Apple computer. A graphic
tracing of the pH variations was drawn at the
end of the recording period and the following
variables were calculated: (1) Reflux index: the
sum of the periods with a pH less than 4,
expressed in % of the total investigation time.
(2) The duration of the longest reflux episode in
minutes. (3) The total number ofreflux episodes,
expressed per hour, for uniformity, as there
were slight variations in the examination time
for each patient. (4) The total number of reflux
episodes lasting longer than five minutes also
expressed per hour.

A pH tracing was considered as abnormal if
the value of any one of these variables exceeded
the mean +2 SDs as established in age matched
healthy infants.24 As the normal values for
adults, as established by De Meester et al,25
approached the ranges for children of 15 months
and older we accepted these standards for our
older children.

ANTIREFLUX TREATMENT
Cisapride (Prepulsid, Janssen Pharmaceutica) is
a new potent gastrointestinal prokinetic drug
that increases the tone of the lower oesopha-
geal sphincter. The mechanism of action of the
drug is believed to be enhanced release of
acetylchololine from the myenteric plexus. It
has been shown to be effective in the treatment
of GOR, gastroparesis, and chronic
constipation.7-9 We have used it previously in
infants and children suffering from GOR and
respiratory disease but without cystic
fibrosis.26 27

Cisapride was available in syrup form at the
concentration of 1 mg/ml and the usual dosage
schedule was 0-2 mg/kg body weight four times
a day 30 minutes before each meal. In some
infants we needed to increase this dose to 0 3
mg/kg. Those with more than four meals
received the fourth dose before the last evening
meal.
The agreement of the hospital's ethical

committee for this open treatment trial was
obtained and the parents gave informed consent.

PATIENT OBSERVATION
All infants were first observed for some time (at
least one month) under a classic cystic fibrosis
treatment considered optimal: (1) Mucolytic
aerosols and physical treatment for bronchial
toilet, both at least once a day, irrespective of
respiratory symptoms. (2) Hypercaloric and
protein enriched diet, with sufficient fat, as
balanced by the dietitian. (3) Pancreatic
enzymes for all but the patient without pancrea-
tic insufficiency. (4) Antibiotics only when
needed. (5) No drugs that could enhance GOR,
for example, theophylline.28

Antireflux treatment was planned only in
those patients with severe GOR whose previous
treatment was not fully satisfactory. If within
one month of cisapride treatment a favourable
response was observed, that is, both an improved
pH tracing and some decrease of the clinical
complaints, it was planned to continue the
treatment for at least one year.

STATISTICAL METHODS
The department of biostatistics at the faculty of
medicine (Dr M P Derde) offered assistance in
the statistical interpretation.
Each of the measured gastro-oesophageal

variables of the pH tracings was evaluated by
the number of SDs separating it from the
expectedmean value foragematched individuals.
Changes induced by cisapride treatment,

either gastro-oesophageal variables or clinical
variations, were evaluated with the paired non-
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New insights on gastro-oesophageal reflux in cystic fibrosis by longitudinal follow up

Table 2 GOR variables before treatment

Patient Sex Age Reflux (SD)* Longest (SD)* Mean No (SD)* Mean No (SD)*
No (months) index reflux refluxesl refluxes

(%) (min) hour >5 minI
hour

1 M 0-5 Clinical diagnosis
2 M 0-5 56 (14) 207 (23) 4-2 (8) 1-2 (12)
3 M 1.5 66 (46) 225 (40) 1-7 (4) 0-6 (9)
4 M 8 21 (5) 135 (15) 2-3 (4) 0-3 (2)
5 M 2 45 (19) 224 (58) 3-3 (5) 0-6 (6)
6 F 1-5 12 (7) 37 (6) 1-4 (3) 0-4 (6)
7 F 34 23 (11) 68 (8) 4-1 (5) 0-7 (11)
8 F 4 24 (9) 126 (32) 1-2 (1) 0-25 (2)
9 F 22 49 (24) 156 (21) 2-7 (3) 0 8 (14)
10 M 40 24 (11) 101 (13) 2-0 (2) 0-3 (4)
lit F 8 0 (0) 1 (0) 0-6 (0) 0.0 (0)
12t M 59 1 (0) 6 (0) 0-6 (0) 0-05 (0)
13 F 6 18 (5) 46 (5) 3-0 (4) 0-3 (2)
14 F 3 8 (2) 41 (7) 0-75 (0) 0-15 (0)
15 F 18 7 (2) 16 (1) 1-6 (1) 0-99 (6)
16 F 60 12 (5) 47 (5) 1-64 (1) 0 34 (5)
17t M 6 2 (0) 2 (0) 1-0 (0) 0.0 (0)
18t F 60 3 (0) 5 (0) 1-6 (1) 0-06 (0)
19 F 3 12 (4) 49 (11) 1-8 (2) 0-26 (2)
20 M 3 10 (3) 21 (4) 2-0 (3) 0-25 (2)
21t M 4 0-1 (0) 3 (0) 0-48 (0) 0-0 (0)
22 M 0-8 52 (36) 170 (30) 2-0 (5) 0-59 (9)
23 F 0-8 32 (22) 243 (43) 2-1 (6) 0-6 (9)
24 M 3 16 (6) 44 (10) 1-8 (2) 0-38 (3)
25 M 1-5 11 (7) 38 (6) 1-34 (3) 0-24 (3)
26 F 0-5 13 (13) 21 (9) 1-08 (3) 0-41 (18)

Geometric meant 9 12 3 5
Formulas Ln (2-31 (0 78)) -1 Ln (2-57 (0-87)) -1 Ln (1-33 (0-52)) -1 Ln(1-84 (0 74)) -I

*SDs separating the observed from the predicted values.
tNormal pH tracings.
tGeometric mean of the SDs of the variables of the pH tracings.
Ln=natural logarithm.

parametric Wilcoxon test carried out two tailed.
The non-parametric Spearman rank test was

used to evaluate the severity of GOR in relation
with age.

Results
Table 2 shows the results of the reflux variables
in all patients before antireflux treatment was

taken into consideration. In 20 patients there
were severe refluxes with highly significant
disturbed pH variables in most of them, espe-

cially the reflux index and the duration of the
longest reflux, as shown by the very large
number of SDs separating the observed from
the predicted values (numbers in parentheses).
Reflux was diagnosed in 21/26 patients (81%):
in 20 by pH monitoring and in one (patient 1)
on a clinical basis, because it was just before the
diagnostic tools became available in our depart-
ment (later on GOR was also confirmed by pH
monitoring in this patient). In five infants pH
tracings were normal, and perhaps because of
the small number no difference in characteris-
tics could be observed between those with
reflux and those without, either clinically (not
even for vomiting) or by genetic analysis (table
3). The infant without pancreatic insufficiency
(patient 4) also had reflux.
The figure shows the relationship between

the severity of the reflux index and the age at

the first investigation. To avoid any bias and
overestimation of the results those without
reflux were also included and calculations were

carried out two tailed. We observed a significant
negative relation (r=-0-5215, p=0.008). For
the other pH monitoring variables similar signi-
ficant negative relations with age were found:
for the longest reflux r=-0-5153 (p=0 008),
for the number of refluxes per hour r= -0 5239

Table 3 Clinical and genetic comparison between infants
with reflux and those without

Symptoms With reflux Without reflux
(n=21) (n=S)

Failure to thrive 10 I
Normal pancreatic function 1 0
Meconium ileus 4 1
Vomiting 5 2
Prolapsed rectum 2 0
Liver cirrhosis 0 1
Recurrent cough and wheeze 8 1
Respiratory infections 8 3
Genetic investigation:
A f508 homozygote 15 2
A f508 heterozygote 5 3
No A f08 1 0
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Relationship between the severity ofthe reflux index
expressed as the number ofSDs separating the observedfrom
the predicted values and the age in months at the first pH
monitoring.
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(p=0007), and for the number of refluxes
longer than five minutes r= -0x4127 (p=0040).
The cisapride trial was initially planned in

19/21 infants with reflux because of persistent
symptoms with classical treatment: failure to
thrive despite correct diet under pancreatic
enzyme supplements (n= 10), repeated vomiting
(n= 5), and signs of recurrent cough and wheeze
(n=8). Finally the trial took place in only 16/21
with reflux: in patient 1 on a clinical basis, in 14
patients one month after the demonstration of
GOR, and in patient 10 two years later. This
boy was on the 75th centile and cisapride was

not needed up to the age of 6 years when he
developed recurrent cough and wheeze, without
concomitant allergy, which did not respond to
any classical treatment. The pH monitoring
remained strongly abnormal and cisapride was
eventually started.

Five of the 21 infants with reflux were not
eligible for cisapride treatment: two babies
(patients 25 and 26), respectively 6 and 2 weeks
old at the diagnosis of cystic fibrosis and GOR,
who needed further observation before the use
of cisapride would be considered and three
patients (patients 3, 6, and 15) in whom the
parents refused the suggested treatment.
The five remaining patients (patients 11, 12,

17, 18, and 21) with normal pH tracings were
also not eligible. Two of them (patients 12 and
21) nevertheless received cisapride because of
clinical complaints and abnormal reflux scinti-
graphy.29 30 However because this technique is
not sufficiently documented in cystic fibrosis
they were not included in the treated group nor
will their follow up be discussed.

EFFECT OF CISAPRIDE ON GOR (TABLE 4)
Of the 16 treated patients only 13 were available
for pH monitoring one month after the onset of
cisapride and a decrease of GOR was evident in
12/13. No improvement was found in patient 19
despite the dose being increased up to 0 3 mg/
kg body weight. Despite disappointing results
on pH monitoring we decided with the parents
to continue cisapride.

EFFECT OF CISAPRIDE ON CLINICAL COURSE

Patient 2 suffered many unexplained respiratory

infections for which antibiotics and several
aerosols were continuously given without
success. He also showed severe growth retarda-
tion. Eventually a pH monitoring was arranged
and after the confirmation of very severe GOR
cisapride was introduced and all problems
disappeared. This treatment was discontinued,
with the authors' agreement, after three months
of scrupulous treatment. He almost immedi-
ately developed clinically severe intractable
asthma without underlying allergy and new pH
monitoring again showed pronounced reflux.
Both GOR and asthma vanished after the
reintroduction of cisapride. This observation
encouraged us to start the present study.

Part of the clinical evaluation one month
after starting cisapride has been published
previously.'9 We can complete the evaluation
and summarise as follows: (1) Eleven patients
failed to thrive (including one without GOR and
two with reflux without cisapride). All eight
receiving cisapride showed an appreciable
weight spurt within one month (p=0016). The
two patients followed up without cisapride
treatment did not show a weight spurt. (2) Of
the nine patients with recurrent cough and
wheeze one had no GOR and he continued to
wheeze after one month. The eight who had
reflux received cisapride and in seven recurrent
cough and wheeze disappeared immediately
(p=006). After the initial weight spurt there
was no further increase and most patients
remained on the centile reached after the first
month of cisapride treatment.

SIDE EFFECTS OF CISAPRIDE
Abdominal cramps occurred in patient 2 who
received cisapride 0-3 mg/kg body weight four
times a day for two weeks. These complaints
disappeared after reducing the dose to 0-2 mg.
No other side effects were observed. This was in
agreement with previous studies.26 27

LONG TERM FOLLOW UP OF PH TRACINGS
(TABLE 5)
One year of follow up was completed for 23
patients. At that time pH monitoring was

performed in 14/16 treated patients, after stop-
ing cisapride for one week. It was also repeated

Tabk 4 Comparison of the SDs separating observedfrom predicted values before and during at least one month ofcisapride
treatment

Patient Reflux index Longest reflux Mean No Mean No refluxes
No (%) (min) refluxeslhour >S minlhour

Before During Before Duing Before During Before During

2 14 2 23 1 8 7 12 0
5 19 2 58 1 5 1 6 1
7 11 1 8 1 5 1 11 1
8 9 1 32 1 1 1 2 0
9 24 1 21 4 3 1 14 0
10 11 0 13 0 2 0 4 0
13 5 0 5 0 4 0 2 0
16 5 3 5 0 1 2 5 5
19 4 5 11 10 2 1 2 3
20 3 0 4 0 3 0 2 0
22 36 3 30 4 5 1 9 1
23 22 2 43 6 6 1 9 2
24 6 1 10 3 2 2 3 1

Median 11 1 13 1 3 3 5 1
Range 36-3 5-0 58-4 10-0 8-1 7-1 14-2 5-0
p Value* 0-002 0-002 0-006 0-003

*By two tailed Wilcoxon test.
All patients (except patient 19) improved consideraby or even became normal (SD<2 for all variables).
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Table S Comparison of the SDs separating observed from predicted values at the outset of the treatment with cisapride and
one year later (after cisapride had been stopped for one week) in those with reflux

Patient Reflux index Longest reflux Mean No Mean No refluxes
No (%) (min) refluxes/hour >5 minlhour

Outset After Outset After Outset After Outset After
one year one year one year one year

1 ? 2 3 0 0
2 14 2 23 3 8 0 12 0
4 5 0 15 0 4 0 2 0
5 19 0 58 0 5 3 0 1
6 7 7 6 22 3 8 6 29
7 11 22 8 33 5 3 11 9
8 9 0 32 0 1 0 2 0
10 11 3 13 8 2 0 4 2
13 5 2 5 1 4 2 2 0
14 2 0 7 0 0 0 0 0
16 5 0 5 0 1 0 5 0
19 4 8 1 1 13 2 2 2 6
20 3 6 4 3 3 3 2 8
22 36 2 30 4 5 4 9 3
23 22 0 43 0 6 0 9 0

Median 8 2 12 2 3-5 1 3 0 5
Range 36-2 22-0 58-4 33-0 8-0 8-0 12-0 29-0
p Values 0-036 0-041 0 033 0-295

pH monitoring was not justified in four of the five infants who did not have reflux, it could not be done in patient 3 who
was lost to follow up, and was refused by the parents of patient 9; in patient 24 cisapride had not been taken-for one year.

in patient 6 in whom the cisapride was refused.
In five of 16 treated patients tracings became
completely normal (patients 4, 8, 14, 16, and
23). The tracings of five with reflux who had
been treated (patients 7, 10, 19, 20, and 22) as
well as that of the infant who had not been
treated (patient 6) remained severely disturbed.
In four infants with reflux the tracings
improved considerably with only one or two
variables being slightly disturbed (patients 1, 2,
5, and 13). There is thus a significant tendency
for GOR to decrease with time.

Repeat pH monitoring was not justified in
four of five patients with initially normal trac-
ings. Patient 11 was the first without GOR,
despite severe uncontrollable and productive
cough, and chronic consolidation of the right
middle lobe due to a persistent Staphylococcus
aureus infection. After a lobectomy performed
at the age of 11 months and showing a purulent
rupture of the right middle lobe bronchus, her
respiratory condition improved dramatically
and chest radiography showed slow normalisa-
tion. The many pH tracings performed before
as well as after the lobectomy have always
remained normal until now at the age of 3 years.
Assuming that all five initially normal tracings
remained normal and adding them to the 15
controlled tracings, the proportion of abnormal
pH tracings falls from 21/26 (81%) to 10/20
(50%) and most of them are still younger than 5
years old.

Observations for longer than a one year
follow up period on cisapride are scarce and not
suitable for further analysis. The four patients
with only mild GOR after one year of antireflux
treatment evolved favourably without further
need of cisapride. Three treated patients still
suffering from severe GOR (patients 7, 10, and
20) could not do without cisapride after one year
(and in patient 7 not after four years). This was
because of an almost immediate recurrence of
respiratory complaints at each attempt to stop
cisapride. The tracing of patient 6, who was not
treated with cisapride, remained severely dis-
turbed for three years and then became normal

spontaneously despite repeated respiratory
infections and obvious failure to thrive.

Discussion
Previous studies in patients with cystic fibrosis
older than 5 years have shown a GOR frequency
of 25%.2 Our study performed systematically in
all available patients less than 60 months old
yielded a frequency of 81%. It is unlikely that
this difference would be only coincidental. It
suggests at least that the majority of newborns
and infants with cystic fibrosis suffer from
GOR. Comparing our own results in infants
with cystic fibrosis with the findings in a
paediatric population in general" it appears
that GOR is much more common in cystic
fibrosis. Contrasting this with our first hypothe-
sis after the preliminary data on the first 10
consecutive young patients with cystic fibrosis,'8
GOR is not systematically present in every baby
with cystic fibrosis.

Another observation is that GOR occurred in
infants with cystic fibrosis and babies whether
respiratory symptoms were present or not. In
patient 10 GOR clearly preceded the respiratory
symptoms by many years. Furthermore patient
11 suffered severe respiratory complications
even needing lobectomy, despite GOR never
having been observed. In patient 6, despite her
respiratory problems and her worsened hypo-
trophy, GOR disappeared without any specific
antireflux treatment. These individual observa-
tions suggest that GOR is not the consequence
of the respiratory problems, and in many
patients respiratory manifestations decreased or
disappeared with an efficient antireflux treat-
ment while other treatments failed. GOR was
also found in the baby without any pancreatic
insufficiency, as proved clinically and biologi-
cally, which would suggest that it is not the con-
sequence of any pancreatic abnormality.
However more observations of pancreatic suffi-
cient cystic fibrosis patients are needed to check
whether our unique observation is not coin-
cidental.
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This series suggests two reasons thatGOR has a
tendency to decrease or disappear in many
patients with age, explaining the decreased
prevalence in the older patients as reported by
other investigators2: (i) there is a significant
negative correlation between the severity of
GOR and age at the start of the study (figure)
and (ii) repeat pH tracings in those with reflux
after one year also shows a decreased GOR
(table 5). Longitudinal studies on a very large
series of cystic fibrosis patients are needed to
establish whether early antireflux treatment can
accelerate this. Compared with a group of
patients with reflux disease without cystic
fibrosis,3' GOR tends to disappear in cystic
fibrosis at a later age and less frequently. From
that point of view cystic fibrosis patients behave
in a similar way to the population in general,
only the magnitude of GOR and the rate of its
persistence differ appreciably. The reason for
the latter is unclear.
We were also surprised by the dramatic

improvement, and often the return to normal,
in a patient with previously severely disturbed
pH tracing. This was especially true of the
reflux index and the duration of the longest
reflux immediately after cisapride was intro-
duced. The exception was patient 19 who can be
considered as a non-responder to cisapride; the
decision to continue cisapride was arguable and
her favourable development despite her GOR is
probably not due to the cisapride. Until now no
cystic fibrosis patient in our series needed
Nissen fundoplication. Our results contradict
the conclusion of Vinocur et al where Nissen
fundoplication was needed in 33% of their
patients.5 Nevertheless it should be stressed
that before 1985 no valid medical antireflux
treatment was available. Our results on patients
with cystic fibrosis also contrast with our pre-
vious observation of children and infants with
reflux pathology and respiratory disease not
associated with cystic fibrosis. In these children
the pH variables were much less disturbed
before treatment but the response to cisapride,
though significant, was less dramatic27 and
some needed Nissen fundoplication to achieve
respiratory improvement.
The beneficial effects of cisapride observed

initially by Prinsen and Thomas in some babies
with cystic fibrosis could be due to the correct
treatment of their GOR because of the great
potential effect of the drug on this defect in
those with cystic fibrosis.6 Cisapride has pro-
bably no effect at all in those with cystic fibrosis
without GOR, which may explain the dis-
appointing results of Smith et al'0 and of
Santamaria et al," both ofwhom used cisapride
without discrimination even in older patients
with cystic fibrosis, some ofwhom probably did
not stiffer from GOR.

After the rapid relapse of respiratory compli-
cations in patient 2 when cisapride was stopped
three months after first given, we decided on
treatment for one year in all new patients in
order to avoid too many repeated pH measure-
ments. The safety of cisapride has already been
established.7-9 27
GOR even in the population in general can

induce a variety of severe digestive and respira-

tory complications and be responsible for growth
retardation.4 17 31 Patients with cystic fibrosis
are susceptible to the same complications,
starting in early life, but these can result both in
irreversible lung damage and increased mal-
nutrition. It is worth while mentioning that the
occasional oesophagoscopy performed in three
cystic fibrosis patients with reflux indices larger
than 40% did not show oesophagitis, either on
direct inspection or on the microscopic examina-
tion of the mucosal biopsy specimen and there-
fore we abandoned oesophagoscopy. The
limited number of patients and the relatively
short duration of the follow up of the present
sample does not allow any objective interpreta-
tion of antireflux treatment on the overall
course, except that all these patients benefited
from the intensive and optimal cystic fibrosis
treatment. It might be anticipated that appro-
priate antireflux treatment in cystic fibrosis
with concomitant GOR can improve long term
prognosis of cystic fibrosis. These issues are
under further investigation and need many
years of observation on a larger sample than the
present one.

All these data seem to indicate that GOR in
cystic fibrosis is caused neither by the respira-
tory nor the intestinal problems that have
been the generally accepted explanations until
now. This is because GOR can occur very early
after birth and tends to decrease with age
whereas respiratory problems in cystic fibrosis
increase with time. We suggest that all cystic
fibrosis babies and infants should benefit from
systematic investigations for GOR, and also
older cystic fibrosis patients if their treatment
yields an unexpectedly bad response. Some of
our older patients with reflux successfully
responded to cisapride but are not reported here
as they are not systematically investigated.

Further studies are warranted to answer the
questions: Why does GOR occur much more
frequently in babies and infants with cystic
fibrosis than in the normal population? Why,
despite the tendency of GOR to disappear in the
population in general, does it remain in many
patients with cystic fibrosis? To answer these
questions the long term observation of those
with cystic fibrosis who initially do not have
GOR, though they seem to be less common, is
at least as essential as the continuous observa-
tion of those with GOR. Indeed two different
populations might exist: (i) infants who reflux
early as described here in this paper and (ii)
infants who reflux as a result of underlying
respiratory or nutritional complications.
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