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Abstract

Objectives. Oesophageal scintigraphy is an effective, non-invasive screening test to
detect oesophageal dysmotility and reflux. Our objective was to assess the value of
oesophageal scintigraphy in monitoring lansoprazole treatment for systemic sclerosis
(SSc)-related gastroesophageal disease.

Methods. 24 SSc patients were randomised to receive either lansoprazole 30 mg or
placebo for 12 months. Assessment of gastroesophageal symptoms included a self-
reported gastrointestinal symptom questionnaire and oesophageal scintigraphy at
baseline, after 6 months and after 12 months.

Results. 21 patients started the treatment, 81% of which completed the first 6
months and 62% completed the entire study. 3 patients from each group were
withdrawn due to adverse events. Lansoprazole seemed to decrease frequency of
gastroesophageal symptoms in the first 6 months of treatment, however no beneficial
effect was observed in the last 6 months. Scintigraphy showed progressing
oesophageal dysmotility in SSc patients regardless of lansoprazole treatment. In
addition, early signs of dysmotility were found in asymptomatic patients. Further, we
found no correlation of scintigraphy findings with symptoms of gastroesophageal
dysmotility.

Conclusion. Lansoprazole 30 mg daily initially seemed to suppress SSc-related
gastroesophageal symptoms, however beneficial effects were not observed in the

long term. The scintigraphy findings did not correlate with symptoms of dysphagia.



Introduction

Systemic sclerosis (SSc) is a chronic connective tissue disorder involving both
skin and internal organs. The gastrointestinal (Gl) tract is one of the most frequently
affected organs, and the oesophagus is particularly involved in 75 to 90% of SSc
patients [1]. The most common problems are oesophageal dysmotility resulting in
slower acid clearance, as well as acid reflux causing mucosal injury and subsequent
motility disorder. It is well known that they are related; however the primary cause of
gastroesophageal reflux (GER) is still debated. A previous study showed that 44% of
patients suffering from GER had abnormal oesophageal peristalsis and one fifth of
patients suffered from severe oesophageal dysmotility [2].

Up to date, there are no validated Gl questionnaires focusing on SSc-related
symptoms that would reliably assess early Gl dysmotility and would monitor
treatment efficacy. Nevertheless it is important to early recognize SSc involvement of
the Gl tract to avoid potential life-threatening complications. Diagnostic procedures
used in the investigation of oesophageal involvement include manometry, 24-hour pH
monitoring, scintigraphy, electrogastrography, hydrogen breath testing and barium
swallowing studies. Previously, scintigraphy was shown to be useful for detection of
asymptomatic oesophageal dysfunction in SSc patients [3]; however its potential
value in monitoring disease progression and treatment response has not been
evaluated.

The treatment of GER and Gl dysmotility is complex and includes behavioural

modification, medical therapy and surgical interventions. The medical treatment of
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GER aims to reduce gastric acidity using drugs such as proton pump inhibitors [4] [5]
[6] and also to enhance motor activity of the smooth muscle cells by prokinetic
agents [4] [7]. Previous studies showed that lansoprazole, a proton pump inhibitor,
provides effective heartburn relief in patients with dyspepsia [8].

Hence, we now report the results of a single-centre, placebo-controlled,
double-blind study using oesophageal scintigraphy to monitor long-term lansoprazole

treatment of SSc patients suffering from gastroesophageal involvement.



Methods

Subjects. Twenty-four SSc patients were enrolled in this prospective, randomised
study. To be eligible, patients had to be at least 18 years old, fulfill the American
College of Rheumatology (ACR) classification criteria for SSc, and have a grade 0-2
score measured by oesophageal scintigraphy. Reasons for exclusion from the study
included acid suppressive therapy or pro-kinetic treatment within 4 months of

entering the study.

Study protocol. The study was a placebo-controlled, double-blind parallel group
investigation conducted at the Department of Rheumatology of the Royal Free
Hospital. It was approved by the Royal Free Local Ethics Committee. The aim of this
study was to assess the value of oesophageal scintigraphy in long-term follow-up of
lansoprazole treatment in patients with GER secondary to SSc. Patients were
randomly allocated to receive either lansoprazole 30 mg or placebo once daily for 12

months. Patients were evaluated at baseline, after 6 months and after 12 months.

Clinical evaluation. Currently there is no validated questionnaire for use in SSc and
it is therefore very difficult to reliably document patient symptoms. We created a
gastrointestinal questionnaire based on previous validated symptom-oriented
qguestionnaires. This survey elevates 11 gastrointestinal symptoms grouped into four
categories: gastroesophageal, small and large bowel, and anorectal symptoms. The

test uses a five-graded scale (1 to 5): ‘never’, ‘occasional’, ‘sometimes’, ‘frequently’
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or ‘always’, in which a higher score means increased frequency of gastrointestinal
complaints. Results after 6 and 12 months of treatment were compared with the
baseline variables. In addition, all adverse events occurred during the treatment

period were recorded by an investigator on the scheduled appointments.

Oesophageal scintigraphy. Oesophageal scintigraphy was performed using the
method developed by Akesson et al. [9]. All subjects were examined after overnight
fasting at the Nuclear Medicine Department. A semisolid radioactive meal was
prepared by adding %™Tc tin colloid (Amersham) to 50 ml pineapple purée (HJ Heinz
Co. Ltd., Baby Foods, UK) to achieve an activity concentration of 1 MBg/ml. Imaging
was performed using a large field-of-view gamma camera (400T Maxicamera,
International General Electric Co, UK) fitted with a general purpose collimator and
coupled to a dedicated computer (PDP-11, Nuclear Diagnostics, UK). The camera
head was oriented vertically and the patients seated erect on a stool with his/her
back to the camera in 35° left posterior oblique projection. The camera was set to
acquire a dynamic study in 64 x 64 matrix comprising 0.5 s frames for 30 s followed
by 15 s frames for the succeeding 5-10 min. A practice run preceded the study. Then
the radioactive meal was placed in the mouth of the patient, who refrained from
swallowing until prompted. The computer was activated for study acquisition. After 10
s the patient was asked to perform a single swallow and abstain from further
swallowing for the duration of the acquisition period. After completion of the study,
the patient was given a drink of water to remove any residual activity in the
oesophagus. This was confirmed by visual assessment on the persistent
oscilloscope of the gamma camera. The procedure was then repeated with the

patient lying supine on the imaging table with the camera underneath.
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The study was processed using a Gamma-11 software programme (OESOPH
version 2.2, Nuclear Diagnostics) designed for the analysis of dynamic swallowing
scintigraphy. The parametric images were divided into 5 grades: grade 0 = normal
erect and supine scan; grade 1 = normal erect scan, mildly abnormal supine scan; 2
= mildly abnormal erect scan, severely abnormal supine scan; grade 3 = moderately
abnormal erect scan, severely abnormal supine scan; grade 4 = severely abnormal

supine and erect scans [3].

Statistical analysis. Fisher's exact test was used to analyse the statistical
association between treatment groups and clinical data. P values less than 0.05 were
considered significant. Data are represented as the mean * standard error of the
mean (SEM). Spearman’s correlation coefficient was computed to assess the relation

between symptom scores and scintigraphy grades.



Results

Patients. Twenty-four patients were randomised in the study. The average age of
patients was 55 (range 28-72); among those 21 (87.5%) patients were of Caucasian
origin while 3 (12.5%) patients were Asian. 16 patients (67%) were female and 8
(33%) were male. The average duration of the disease at the beginning of the study
was 8 years. 19 (79%) SSc patients were diagnosed with the limited and 5 (21%) had
the diffuse subset of the disease. 3 patients withdrew before starting the study. Of the
21 subjects who started the study, 1 patient withdrew for personal, non-treatment
related reason, 1 patient was lost to follow-up and 6 patients were withdrawn

because of adverse events.

Gastrointestinal symptoms. Patients were evaluated after the first 6 months of the
treatment and after 12 months using a patient gastrointestinal symptom
questionnaire. The mean pre-treatment values for the clinical symptoms were
compared to the values obtained after 6 months and 12 months.

In the first 6 months of the study, in terms of gastroesophageal symptoms
including heartburn, regurgitation and dysphagia, decreased symptom frequency was
observed in patients treated with lansoprazole 30 mg (-0.6 + 0.4, change in average
gastroesophageal symptom score compared to baseline, mean + SEM), while
progression was reported by patients taking placebo (0.7 £ 0.5, change in
gastroesophageal symptom score compared to baseline, mean + SEM) (Figure 1A).

However, due to the small patient number in each group, Fisher's exact test did not
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reveal significant difference in the symptoms between treatment groups.
Interestingly, regarding bowel symptoms, patients taking lansoprazole reported
increased frequency of diarrhoea; however, results were again not statistically
significant.

Overall, no significant improvement or deterioration in the frequency of
gastroesophageal symptoms occurred in either of the two groups during the 12-
month treatment period compared to baseline (lansoprazole 0.4 + 0.5, mean £ SEM,
placebo 0.2 £ 0.6, change in average score, mean = SEM) suggesting that
lansoprazole 30 mg once daily might not be effective for long-term maintenance
therapy (Figure 1B). Our results showed no deterioration concerning heartburn, while
dysphagia occurred more often in the second phase of the study regardless of

lansoprazole treatment.

Oesophageal scintigraphy. To detect oesophageal dysmotility and acid reflux,
radionuclide scintigraphy was performed at baseline, after 6 months and 12 months
(Figure 1C). Regardless of treatment, significant deterioration was seen in the
scintigraphy scan results after 12 months of lansoprazole treatment (0.5 + 0.3 vs. 1.1
+ 0.4 and 1.9 = 0.6; baseline vs. 6-month and 12-month lansoprazole treatment,
mean + SEM). Correlation between dysphagia symptom scores and scintigraphy
grades was assessed using Spearman’s rank correlation test. We found no
correlation between the frequency of dysphagia and the scintigraphy results
(Spearman’s  correlation  coefficient 0.31, p=0.2). Interestingly, higher
gastroesophageal symptom scores were not necessarily associated with objective
scintigraphy findings, while early dysmotility was detected in 2 of three asymptomatic

patients. Similarly, using scintigraphy, oesophageal dysmotility was further detected
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in patients becoming asymptomatic on lansoprazole treatment.

Adverse events. Overall, one or several adverse events were reported for 86% of
the patients. Six patients were withdrawn from the study due to adverse events.
Among these six patients, 3 were on active treatment and 3 received placebo. In the
lansoprazole group, 2 patients suffered from diarrhoea and one from constipation. In
the placebo group, reasons for withdrawn included heartburn, vomiting and skin rash.

Overall, adverse events were more common with lansoprazole than placebo, 6
patients reported either diarrhoea or loose stool and 3 patients had stomach pain
while on active treatment. Single adverse events reported with lansoprazole included
acne, constipation, heartburn, muscle or joint pain and skin rash. These adverse
events were generally mild and required no intervention. All adverse events noted

during the study are shown in Table 1.
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Discussion

The oesophagus is the most frequently involved organ in SSc. Nearly 90% of
SSc patients suffer from oesophageal dysfunction [1]. The most common symptoms
are dysphagia and dyspepsia. In GER, dysfunction of the lower oesophageal
sphincter allows the retrograde movement of gastric contents into the oesophagus
resulting in mucosal injury.

The most useful diagnostic tools to assess oesophageal dysmotility include
manometry, scintigraphy and barium swallowing studies. Previous studies showed
that oesophageal scintigraphy is a safe and non-invasive method with a high
sensitivity to detect gastroesophageal dysmotility [3] [10]. The clinical assessment of
motility abnormalities does not seem to be reliable as oesophageal scintigraphy
detects early oesophageal dysfunction in asymptomatic patients [3]. In our study, we
investigated whether radionuclide scintigraphy is a useful method to monitor
oesophageal dysmotility in SSc patients treated with lansoprazole. 24 patients were
randomised to receive either lansoprazole 30 mg or placebo for 12 months. Patients
were assessed at baseline, after 6 months and after 12 months using a self-reported
gastrointestinal symptom questionnaire and radionuclide scintigraphy was also then
performed. Regarding gastroesophageal symptom scores that include heartburn,
regurgitation and dysphagia, we found that lansoprazole tended to decrease
frequency of gastroesophageal symptoms in the first 6 months but failed to
demonstrate efficacy in the last 6 months of the trial. Patients receiving lansoprazole

showed no change in heartburn symptoms in the second phase of the study, while
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dysphagia occurred slightly, but not significantly, more often. Overall, the two groups
did not differ significantly after either 6 or 12 months of treatment, which is likely to be
due to small patient numbers in both groups. Part of the explanation for the failure to
demonstrate good symptom control is that lansoprazole 30 mg once daily may not be
efficient in long-term maintenance therapy. In this case, it is therefore possible to
achieve efficient symptom control by increasing the dose or adding pro-kinetic agents
to the treatment. Proton pump inhibitor therapy is generally considered the best
treatment for patients with dyspepsia, however studies show controversial results.
Unfortunately, most studies demonstrate short-term efficacy of proton pump inhibitors
in SSc-related gastroesophageal problems, but the long-term efficacy of these drugs
are not well known. Previously, a randomised, double-blind, placebo-controlled study
showed that short-term lansoprazole treatment (8 weeks) significantly reduced the
frequency of upper abdominal discomfort in patients suffering from functional
dyspepsia [8]. Interestingly, a similar study of lansoprazole failed to improve global
dyspeptic symptoms of patients after a 12 weeks of treatment [11]. Lastly, the lack of
validated SSc-related gastrointestinal symptom questionnaire may also contribute to
the absence of correlation.

Concerning scintigraphy findings, we found progressing oesophageal
dysmotility in our patients commenced on lansoprazole treatment. In addition,
Spearman’s rank correlation test did not reveal correlation between treatment groups
and dysphagia symptom scores. Our results are in an agreement with previous
reports [3], in which the absence of oesophageal symptoms did not exclude
oesophageal involvement showed by scintigraphy. In conclusion, scintigraphy does
not seem to be useful to assess the treatment efficacy of proton pump inhibitors,

nevertheless it is highly efficient and therefore important in detection of early
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diseases. Further, our results suggest that scintigraphy may be useful in monitoring
oesophageal dysfunction in asymptomatic SSc patients even though they are
successfully commenced on acid suppressive treatment.

The most common adverse events occurred during lansoprazole treatment
were diarrhoea (36%) as well as the presence of loose stool (18%). Diarrhoea led to
discontinuation of treatment in the case of two patients. In contrast to other proton
pump inhibitors, lansoprazole was previously reported to induce microscopic colitis in
a few cases [12] where profuse and watery diarrhoea was described and substitution
of lansoprazole with an alternative proton-pump inhibitor completely resolved it.

To summarize our findings, lansoprazole 30 mg daily seemed to initially
decrease GER symptoms in SSc patients; however no beneficial effects were
observed after 12 months of treatment. Similarly, radionuclide scintigraphy showed

deterioration of oesophageal dysmotility regardless of treatment.
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Figure legend

Figure 1 Gastroesophageal symptom score and scintigraphy findings

Self-reported gastrointestinal questionnaires were evaluated at baseline, after 6
months and after 12 months. A gastroesophageal symptom score was calculated
based on the frequency of heartburn, regurgitation and dysphagia, reported by
patients before and after treatment. A. After 6 months of treatment, patients receiving
lansoprazole had less frequent symptoms, while patients in the placebo group
reported more symptoms. B. No beneficial effect was seen after 12 months of
treatment regarding gastroesophageal symptoms. C. Likewise, radionuclide
scintigraphy showed progression of oesophageal dysmotility regardless of

lansoprazole treatment (*p < 0.05). n = number of patients.
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Table 1. Adverse events reported during the trial

Number of patients, n
Acne, n (%)
Constipation, n (%)
Diarrhoea, n (%)
Heartburn, n (%)

Loose stool, n (%)
Muscle pain, n (%)
Nausea and vomiting, n (%)
Oesophagus pain, n (%)
Pain in left hip, n (%)
Rash, n (%)

Stomach pain, n (%)

Placebo

10

1(10)

2 (20)

2 (20)

1(10)

1(10)

Active Treatment

11
1(9)
1(9)

4 (36)
1(9)

2 (18)

1(9)

1(9)
1(9)

3 (27)
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