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Abstract

Objective: The University of California Los Angeles Scleroderma Clinical Trials Consortium
gastrointestinal tract 2.0 (UCLA GIT 2.0) questionnaire is a self-reported tool measuring
gastrointestinal (Gl) quality of life in systemic sclerosis (SSc) patients. Scarce data are available
on the correlation between patient reported GI symptoms and motility dysfunction as assessed by
esophageal transit scintigraphy.

Methods: We evaluated the UCLA GIT 2.0 reflux scale in SSc patients admitted to our clinic and
undergoing esophageal transit scintigraphy, and correlated their findings.
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Results: Thirty-one SSc patients undergoing esophageal transit scintigraphy were included.
Twenty-seven were female, 8 with diffuse cutaneous subset; 26/31 (84%) patients had a delayed
transit and an abnormal esophageal emptying activity. Mean (SD) emptying activity percentage
was higher in patients with none-to-mild GIT 2.0 reflux score [81.1 (11.5)] than in those with the
moderate [55.7 (17.8), p = 0.003] and severe-to-very-severe scores [55.8 (19.7), p = 0.002]. The
26 (84%) SSc patients with delayed esophageal transit had a higher GIT 2.0 reflux score (p=0.04).
Percentage of esophageal emptying activity negatively correlated with the GIT 2.0 reflux score (r
= - 0.68, p < 0.0001) while it did not correlate with the other scales and the total GIT 2.0 score.

Conclusion: SSc patients with impaired esophageal scintigraphy findings have a higher GIT 2.0
reflux score. The UCLA SCTC GIT 2.0 is a complementary tool for objective measurement of
esophageal involvement which can be easily administered in day-to-day clinical assessment.

Keywords
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Introduction

Systemic Sclerosis (SSc) is a complex disease characterized by early microvascular
abnormalities, immune dysregulation and chronic inflammation, and subsequent fibrosis of
the skin and internal organs (1). The esophago-gastro-intestinal tract is the most frequently
involved internal organ in SSc, affecting up to 90% of the patients. The esophagus is the
most commonly affected tract (2). Esophageal dysfunction involves the lower two-thirds of
the organ and is characterised by a hypotensive lower esophageal sphincter (LES) pressure
and a weak or absent distal esophageal peristalsis with subsequent gastroesophageal reflux
disease (GERD) (3).

Several standardised techniques may be used to assess the esophageal involvement in
SSc including pH monitoring, manometry, barium swallow, upper gastrointestinal (GI)
endoscopy, esophageal transit scintigraphy (ETS). The latter is an old and reliable
methodology (4), with the ability to assess the motor function of the esophagus and its
emptying activity (EA) (3).

Although providing objective information on measuring reflux, esophageal motility or
morphology, all the mentioned techniques are invasive or use radiation, thus they are not
applicable for monitoring the esophageal involvement and symptoms at each follow-up
visit. Therefore, patient-reported outcomes have been developed for guiding patient care
for GERD management (5). They have the potential to be more practical and cost-effective
outcome measures also for randomized, placebo-controlled clinical studies (5). Within this
group, the University of California Los Angeles Scleroderma Clinical Trials Consortium
gastrointestinal tract 2.0 (GIT-2.0) questionnaire is a self-reported tool, including a 7-multi-
item scales measuring Gl quality of life (6).

With regards to the reflux scale, GIT-2.0 has been shown to be sensitive to change following
therapeutic intervention in a recent multicenter study (5). Association of GIT-2.0 reflux scale
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with objective tests such as manometry, barium swallow and upper GI endoscopy has been
investigated in previous studies showing its complementary value as a tool for objective
measurement of esophageal involvement (7,8) while no data are available with ETS.

Aim of this study was to evaluate patient reported GI symptoms by GIT-2.0 in SSc patients
undergoing ETS and correlate their findings.

Materials and methods

Patients

Subjects admitted for the first time to the in-patient rheumatology clinic of San Carlo
Hospital (Potenza, Italy) from 15t Sept 2017 to 315t December 2019 for suspected or
confirmed diagnosis of SSc and undergoing ETS within the diagnostic work-up for the
assessment of internal organ involvement, were offered to participate to this study. All
patients fulfilled the 2013 ACR/EULAR classification criteria for SSc (9). The study was
conducted according to the principles of the Declaration of Helsinki and approved by the
Ethics Committee of Basilicata (n. 705/2017). Informed consent was obtained from all
patients. Clinical data were collected during admission and included a wide set of variables,
as previously described (10).

Questionnaires

All participants were invited to fill the Italian version of GIT-2.0 (11) and Health
Assessment Questionnaire (HAQ) (12) with the five SSc-related visual analogue scales
(VAS) (13).

The GIT-2.0 includes 34 items with 7 multi-item scales (reflux, distention/bloating, fecal
soilage, diarrhea, social functioning, emotional well-being and constipation) (6). All scales
are scored 0.00-3.00 except the diarrhea and constipation (0.00-2.00 and 0.00-2.50,
respectively). The total GIT-2.0 score averages 6 of 7 scales (excluding constipation) and is
scored from 0 (no GI problems) to 2.83 (most severe) (14). The GIT-2.0 was found to have
acceptable validity in different observational studies (5,7,14-18).

The HAQ is a self-reported questionnaire, scored 0.00-3.00 (15), extended to form the
scleroderma HAQ (SHAQ) that incorporates the pain VAS and five scleroderma-related 0—
100 VAS (intestinal problems, breathing, Raynaud’s phenomenon, finger ulcers, and overall
disease severity from the patients’ perspective) (13).

Esophageal transit scintigraphy

Patient undergoing ETS were requested to fast for at least 4 hours. The test consisted

of swallowing a small amount of radiotracer (technetium-99m labeled liquid) followed

by immediate image acquisition by a gamma camera. ETS was performed in upright
position. Data were analysed using standard nuclear medicine software for generating
time/activity curves from dynamic studies. Regions of interest were drawn for the upper,
middle, and lower thirds of the esophagus. Time/activity curves derived from the middle and
distal thirds were evaluated and interpreted by a nuclear medicine physician. Qualitatively
the esophageal transit was classified as normal or delayed. Quantitatively, the EA was
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considered abnormal, if <90% of bolus was cleared in 10 seconds and the percentage
number of the EA (0-100%) was calculated.

Continuous variables were expressed as mean(SD) (if normally distributed) and as
median(IQR) (if not normally distributed); and categorical data as number and percentage.
Unpaired t test and analysis of variance (ANOVA) test or two-tailed Mann-Whitney and
Kruskall-Wallis tests were used for comparison between two or more groups, respectively.
Bonferroni and Dunn’s tests were used for multiple comparisons. Parametric and non-
parametric correlations were calculated using Pearson’s and Spearman’s rank correlation
tests, respectively. Statistical analysis was performed using GraphPad Prism software 7.0
(San Diego, CA, USA).

Of all the SSc patients admitted to our in-patient clinic from 15t Sept 2017 to 315t December
2019, thirty-one underwent ETS. Clinical features, reported symptoms and GIT-2.0 scores
are shown in Table 1. Twenty-seven patients were female, 3 with sine scleroderma, 19

with limited cutaneous and 9 with diffuse cutaneous subsets. At the time of admission, 24
(77.4%) patients were on proton pump inhibitors and 6 (19.4%) on prokinetic therapy.
Twenty-six/31 (84%) patients had a delayed transit and an abnormal esophageal EA.
Overall, EA of the 31 patients ranged from 24% to 94% with a mean (SD) of 68.6%(19.5).
Sixteen (51.6%) patients had none-to-mild (0.00-0.49), 6 (19.4%) moderate (0.50-1.00),
and 9 (29%) severe-to-very-severe (1.01-3.00) GIT-2.0 reflux scores (7). The mean EA
was significantly different across those three groups of reflux score (p=0.0004). Multiple
comparison test showed that the significance was due to difference in none-to-mild vs. other
groups; specifically mean (SD) EA was higher in patients with none-to-mild [81.1(11.5)]
than in those with moderate [55.7(17.8), p=0.003] and severe-to-very-severe [55.8(19.7),
p=0.002] reflux scores (Figure 1.A). The 26 (84%) SSc patients with delayed esophageal
transit had higher mean (SD) GIT-2.0 reflux score than the remaining 5 (16%) patients
[0.9(0.8) vs 0.1(0.2), p=0.04] (Figure 1.B).

EA negatively correlated with the GIT-2.0 reflux score (r=- 0.68, p<0.0001) (Figure 1.C)
while it did not correlate with the other scales and the total GIT-2.0 score. Sub-analysis
showed that total GIT-2.0 score significantly correlated with HAQ (r=0.44, p=0.0135)

and VAS-GI (r=0.47, p=0.0071) while GIT-2.0 reflux score correlated with HAQ (r=0.51,
p=0.0043) but it did not correlate with VAS-GI. Both GIT-2.0 total and reflux score did not
correlate with the VAS dyspnea.

Discussion

Gl involvement is one the main causes of morbidity in SSc and GIT-2.0 is a validated
instrument to capture symptoms and impact on social and mental well-being in SSc. Our
current analysis shows that GIT-2.0 reflux scale is valid in those with impaired ETS.
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The prevalence of esophageal transit abnormalities was 84% in our SSc patients, in line with
results of previous studies ranging from 77 to 100%, despite methodological differences in
the scintigraphy results evaluation (19,20).

Previous studies assessed the associations between esophageal symptom i.e. reflux and
other objective upper Gl tools. In fifty-five SSc patients enrolled at 2 centres, Bae S. et al
compared the GIT-2.0 reflux scale with upper GI endoscopy (n=36), esophageal manometry
(n=30) and barium swallow (n=22) (7). The reflux scale had moderate correlations with Gl
endoscopy (r=0.46, p=0.01) and esophageal manometry evaluations (r=0.51 and 0.48 for
decreased peristalsis and LES pressure respectively, p=0.01 for both). No correlation was
found with barium swallow however patients with reflux scale abnormalities assessed by
this technique had higher mean (SD) reflux score than those with a normal barium swallow
[0.93(0.69) vs. 0.77(0.46), p=ns] (7).

Another study explored the association between high resolution manometry findings and
GIT-2.0 in 40 Egyptian SSc patients (8). Distal esophageal amplitude and LES resting
pressure negatively correlated with reflux score (r=—0.64; p=0.001 and r=—0.46; p=0.019,
respectively), and total GIT score (r=-0.54; p=0.007 and r=—-0.42; p=0.03, respectively).
LES resting pressure had negative correlations with diarrhea score (r=—0.062; p=0.002) (8).

In this study, the lack of correlation with GIT-2.0 total score may be related to the composite
nature of the score capturing overall Gl disease aspects. Thus, the results of our study on
ETS were a priori expected to correlate mostly with reflux scale of GIT-2.0.

Limitations of this study include the low number of patients analysed. This was related to
the nature of the study as conducted in clinical care where ETS is not routinely done in all
SSc patients admitted to the inpatient clinic. Furthermore, there was a high prevalence of
anti-topoisomerase | positive patients, related to the fact that in-patient clinic admission is
planned based on physician judgment of known or suspected organ involvements. Also some
patients were receiving symptomatic treatment which may have influenced the reported
symptoms. Furthermore, for the same clinical nature, our study did not have a control group
thus we are unable to comment on the screening ability for esophageal dysmotility in SSc
patients.

In conclusion the results of our study confirm the association, previously found with other
upper Gl tools, of GIT-2.0 reflux scale with ETS.

The GIT-2.0 reflux scale is a complementary tool for objective measurement of esophageal
involvement and can be easily administered in day-to-day clinical assessment.
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Figure1l (A-C).

A. Comparison of the esophageal emptying activity across the three groups of patients
classified based on “none-to-mild” (0.00-0.49), “moderate” (0.50-1.00) and “severe-to-
very-severe” (1.01-3.00) GIT 2.0 reflux score. The esophageal emptying activity is
expressed as percentage (%) after 10 seconds from swallowing a small amount of
radiotracer; ** p<0.01. B. Comparison of UCLA SCTC GIT 2.0 reflux score between SSc
patients with delayed esophageal transit (ET) and those with normal transit as assessed by
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esophageal scintigraphy; * p<0.05. C. Negative significant correlation between percentage
(%) of esophageal emptying activity and UCLA SCTC GIT 2.0 reflux score.
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Table 1.

Clinical characteristics of the systemic sclerosis patients

Gender, M/F

Age, years, mean (SD)

White ethnicity, n (%)

Clinical Subset (sine scl/L/D), n
Disease duration, years, mean (SD)
ANA, n (%)

Anticentromere, n (%)
Anti-topoisomerase |, n (%)
Anti-Th/To, n (%)

Anti Pm/Scl, n (%)

Anti U1-RNP, n (%)

mRss, median (IQR)

Reported symptoms, n (%):

M esophageal (reflux, dysfagia)

M gastric (early satiety, vomiting)
M intestinal (bloating, diarrea, constipation)
M dyspnea

GIT-2 questionnaire scales, mean (SD):
M reflux

M distention/bloating

M fecal soiling

M diarrhea

M social functioning

M emotional well-being

M constipation

M total score

Forced Vital Capacity % predicted, mean (SD)
Diffusion Lung Capacity for CO % predicted, mean (SD)

Chest High Resolution CT scan:
M Normal, n (%)

M Ground glass opacity, n (%)
M Fibrosis, n (%)

PPIs, n (%)

Prokinetics, n (%)

Immunosuppressive therapy, n (%)

4127
53.5 (13.6)
31 (100)
3/19/9
7.7(7)
31 (100)
10 (32.3)
12 (38.7)
2 (6.5)
1(32)
1(32)
3(0-9)

20 (64.5)
7(22.6)

15 (48.4)
10 (32.3)

0.74 (0.76)
0.77 (0.65)
0.45 (0.85)
0.49 (0.59)
0.39 (0.53)
0.45 (0.71)
0.48 (0.57)
0.55 (0.5)

89.5 (17.7)
741 (14.3)

13 (41.9)
10 (32.3)
10 (32.3)
24 (77.4)
6 (19.4)

11 (35.5)

Page 12

ANA, antinuclear antibody; CO, carbon monoxide; CT, computed tomography; D, diffuse cutaneous systemic sclerosis; L, limited cutaneous

systemic sclerosis; mRss, modified Rodnan skin score; PPIs, proton pump inhibitors; Sine scl, sine scleroderma.
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