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Abstract

AIM: To investigate the outcome of patients with sym-
ptoms of gastroesophageal reflux disease (GERD) re-
ferred for endoscopy at 2 and 6 mo post endoscopy.

METHODS: Consecutive patients referred for upper
endoscopy for assessment of GERD symptoms at two
large metropolitan hospitals were invited to participate
in @ 6-mo non-interventional (observational) study.
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The two institutions are situated in geographically and
socially disparate areas. Data collection was by self-
completion of questionnaires including the patient as-
sessment of upper gastrointestinal disorders symptoms
severity and from hospital records. Endoscopic finding
using the Los-Angeles classification, symptom severity
and it’s clinically relevant improvement as change of
at least 25%, therapy and socio-demographic factors
were assessed.

RESULTS: Baseline data were available for 266 pa-
tients and 2-mo and 6-mo follow-up data for 128 and
108 patients respectively. At baseline, 128 patients had
erosive and 138 non-erosive reflux disease. Allmost all
patient had proton pump inhibitor (PPI) therapy in the
past. Overall, patients with non-erosive GERD at the in-
dex endoscopy had significantly more severe symptoms
as compared to patients with erosive or even compli-
cated GERD while there was no difference with regard
to medication. After 2 and 6 mo there was a small, but
statistically significant improvement in symptom severi-
ty (7.02 £ 5.5 s 5.9 £ 5.4 and 5.5 + 5.4 respectively);
however, the majority of patients continued to have
symptoms (/.e., after 6 mo 81% with GERD symptoms).
Advantaged socioeconomic status as well as being un-
employed was associated with greater improvement.

CONCLUSION: The majority of GORD patients receive
PPI therapy before being referred for endoscopy even
though many have symptoms that do not sufficiently
respond to PPI therapy.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Heartburn and/or acid regurgitation occurring at least
weekly, is very common in the general population'.
Gastroesophageal reflux disease (GERD) is defined as
typical symptoms occurring 2 or more times weekly, or
symptoms perceived as problematic to patients, or re-
sulting in complications'™”,

Many clinical trials have shown that proton pump in-
hibitors (PPIs) ate highly effective for healing of erosive
GERD, and controlling symptoms'”. Reflux symptoms
are common, and treatment is readily available and re-
garded as highly efficacious. Thus, consistent with cur-
rent guidelines many sufferers have therapy first, and are
only referred for investigation (i.e., endoscopy) if treat-
ment fails or symptoms relapse. PPI are currently the
most effective therapy for GERD, although cost effec-
tiveness”, risks in long term treatment®” and their role
in endoscopy-negative reflux disease are open to discus-
sion™.

In the highly controlled clinical trial environment
patients who do not respond to PPI therapy are typically
excluded. Thus clinical trials may not mirror routine clin-
ical cate when patients are referred for endoscopy be-
cause symptoms are not controlled and clinicians might
be left with an unrealistic expectation of treatment ef-
ficacy. Moreover, in routine clinical care settings, there
are a number of confounders that may interfere with, or
modulate, the response to therapy for reflux symptoms.
While changes in lifestyle habits such as weight loss,
smoking cessation and reduction of alcohol consump-
tion are often advised” very little is known about the
role of body mass index, alcohol and smoking or socio-
economic status (SES)" on the response to therapy in
real life. Whilst lifestyle factors have been related to the
risk of having reflux"] it is unclear whether they affect
the response to therapy. There are now sufficient data to
show that less that 50% of patients with typical GERD
symptoms have mucosal lesions. The remainder are re-
ferred to as patients with non erosive gastroesophageal
reflux disease (NERD). While some of these patients
may have an increased acid exposure without mucosal
lesions, other patients may not have an increase esopha-
geal acid exposure and moreovet, their heartburn symp-
toms might not be associated with episodes of esopha-
geal acid exposure!'"

We therefore sought to determine and quantitate in a
routine clinical setting in patients with GERD symptoms
referred for endoscopy: (1) the symptom intensity and
the improvement of symptoms to therapy (with PPIs);
(2) the relation between symptoms and treatment re-
sponse in relation to undetlying structural lesions; and (3)
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whether lifestyle factors or socio-demographic variables
affect this response in patients presenting for endoscopy
because of reflux symptoms.

MATERIALS AND METHODS
Study design/overall approach

During a 24 mo period, patients referred, for endoscopic
assessment of reflux symptoms at two large metropolitan
hospitals were invited to patticipate in this observational
study. The two institutions, the Royal Adelaide Hospi-
tal (RAH) and the Lyell McEwin Hospital (LMH) were
both located in a single metropolitan Area Health Service
(Central Northern Adelaide Health System, CNAHS),
however they are located within geographically (approxi-
mately 25 km apart) and socially disparate areas'?. The
CNAHS serves a metropolitan and semi-rural popula-
tion of more than 760000 residents. Both endoscopy
units accept direct referrals from primary care doctors
for upper gastrointestinal endoscopy (UGIE). All endos-
copists were board certified with more extensive experi-
ence in diagnostic and therapeutic endoscopy. State of
the art (Olympus) equipment was used.

This study did not include interventions other than
obtaining informed consent und assessing symptoms and
other parameters at baseline and during the follow-up. In
particular there was no interference with normal care pro-
vided by general practitioners and specialists or interac-
tions of the study staff that could shift attention towards
symptoms or enhance compliance. Patients referred for
UGIE with the primary complaints of typical reflux
symptoms (heartburn +/- acid regurgitation) recorded as
the indication on the referral for UGIE, between 18 and
65 years of age and capable of completing questionnaires
were invited to participate. Exclusion criteria included
significant medical co-morbidities (American Society of
Anesthesiologists Il or IV or reduced life expectancy),
pregnancy and unstable psychiatric disorder and inability
to read and write or communicate in English.

The study was designed as a prospective, observa-
tional study with no interference with routine clinical
management. Patients were invited and consented on
the day of UGIE and completed the survey at baseline
and two and six mo after the initial assessment. Data
collection was by self-completion of questionnaires and
from hospital records. In order to avoid any interference
with the study objectives, patients were only contacted
once at the defined follow-up time points, no measures
to increase compliance with medication or behavioural
interventions outside routine clinical care were provided.

The study was approved by the human research eth-
ics committees of both hospitals, and each patient gave
informed consent. The study was registered at the Aus-
tralian New Zealand Clinical Trials Registry as “Multivari-
ate analysis of predictors for severity of mucosal lesions
in patients with gastro-oesophageal reflux symptoms: a
clinical, epidemiological and endoscopic survey” (AC-
TRN12609000045213).
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Assessed for eligibility (7 = 1001) ‘

H‘ Declined or unable to participate (7 = 735) ‘

Enrollment and analysis of baseline data (7 = 266)

2 mo follow-up
6 mo follow-up

Figure 1 Consort diagram.

Treatment, lifestyle and sociodemographic data collection
In addition to the questionnaires (see below), hospital re-
cords and UGIE reports were reviewed to collect relevant
data. Endoscopic findings at baseline were recorded using
the Los Angeles (LA) classification'”. The SES of the
patients was established according to patients’ residential
postcodes using the Social Health Atlas of South Aus-
tralia"? and patients categorised into one of 3 groups:
advantaged, average and disadvantaged.

Survey instruments

The postal survey included the patient assessment of
upper gastrointestinal disorders symptom severitym’]ij.
A symptom severity score (SSS) was calculated from it
using 4 items covering reflux symptoms during the past
week. The items used were: (1) heartburn (burning rising
in your chest or throat) during the day; (2) regurgitation
or reflux (fluid or liquid from your stomach coming up
into your throat) during the day; (3) heartburn (burning
rising in your chest or throat) at night (when recumbent);
and (4) regurgitation or reflux (fluid or liquid from your
stomach coming up into your throat) at night (when re-
cumbent).

Severity of the symptoms was rated on a 6-point
Likert scale, ranging from “none” = 0 to “very severe”
= 5, therefore the SSS could range from 0-20. This score
was used as the outcome variable to assess patients’ re-
flux symptom severity over time. For this instrument we
defined a clinically relevant improvement as change of at
least 25% of symptom severity.

Statistical analysis

Means, standard deviations and percentages were cal-
culated. ~tests or when appropriate non-parametric test
were used to compare characteristics of patient groups.
To assess which factors may affect symptom severity
over time, bivariate correlations and non-parametric tests
(Mann-Whitney) were used between individual factors
and the change in SSS from baseline to 2 and 6 mo. Vati-
ables which were significant in initial analyses, ot thought
to be biologically relevant, were then included in a mul-
tivariable logistic regression model. Two-sided P values
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less than 0.05 were regarded as statistically significant.
SPSS 15 was used for all analyses (2006, SPSS Inc., Chi-
cago, 1L, United States). A sample size of > 100 subjects
was considered sufficient to identify relevant effect at an
alpha level of 0.05 and a beta > 0.75.

RESULTS

Patient numbers and flow

Across the 2 sites, 1001 patients were eligible to partici-
pate (598 at the RAH; 403 at the LHM), (52.2% female
overall). In total, 266 participated, 173 from the RAH
[response rate (RR) = 29%] and 93 from LMH (RR =
23%) (P = 0.35), 145 participants were female (54.5%).
Patient flow and follow-up are shown in Figure 1.

Baseline demographic details are shown in Table 1.
Of note, at baseline 63% of participants were on treat-
ment with a PPI (while all patients had PPI for at least
4 wk in the past), almost one third were regular smokers
and 15.6% had high alcohol intake (daily or greater than
5 standard drinks/d).

As shown in Table 2 participants from the communi-
ty hospital were significantly older, more socioeconomi-
cally disadvantaged, had more NERD, included fewer
Barrett’s surveillance cases, were more often smokers and
had a trend for a greater proportion to be obese than
those at the city hospital. However, there were no sig-
nificant differences in gender mix or the proportion with
high alcohol consumption between the hospitals.

Baseline endoscopic findings and symptoms
Higher grades of esophagitis (LA grade C + D) were as-
sociated with male gender (M = 38.8% »s F = 18.6%, P
< 0.001), older age (P = 0.014) and with heavy alcohol
consumption (15/37 with heavy alcohol consumption »s
15/125 with nil or moderate alcohol consumption, P =
0.002). Interestingly, there was an inverse association be-
tween higher grades of esophagitis and current smoking
(15.4% in smokers 5 29.9% in non-smokers, P = 0.017).
The cohort had a mean SSS of 7 (SD 5.5) out of a
possible maximum of 20. Reflux symptoms were rated
as moderate to severe by 22.1% of the patients. In pa-
tients with NERD, the symptom score was significantly
higher than in those with erosive or complicated GERD
(e.g., Barretts, Figure 2). Unemployed participants had
a significantly higher mean symptom score at baseline
than those who were employed (P = 0.007). Similarly,
subjects with a lower SES had significantly more severe
symptoms at baseline (8.1 * 0.66) as compared to other
patients (5.8 £ 0.52, P < 0.05); this difference was not
explained by variation in the use of antisecretory drugs
at baseline (P > 0.4) and overall there was no significant
difference the in symptom score at baseline for patients
with and without PPI therapy (without PPI 6.8 £ 0.75 »s
with PPI1 7.1 £ 0.47).

Follow-up
At 2 mo, 128 patients (48.1% of initial responders) agreed
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Table 1 Baseline clinical and demographic data
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LA-classification NERD Grade A Grade B Grade C Grade D
n (F) 138 (90) 21 (13) 33 (15) 19 (5) 55 (22)
(%, 95%CI) (51.9, 45.9-57.8) (7.9, 5.2-11.8) (12.4,9.0-16.0) (7.1,4.6-10.9) (20.7,16.2-25.9)

49 +12.2 (19-65)
28.8 +-6.4 (19-49)

Age, yr, mean * SD (range)
BMI, kg/m’, mean + SD (range)

Percentage BMI > 30 kg/m’ 39.7% 38.9%
PPI at enrolment 61.5% 50%
Tobacco 25.2% 30%
Alcohol (daily or > 50 g/d) 7.7% 13.3%
Employed 54.4% 66.7%
Married 48.6% 40%
Socioeconomically disadvantaged 54.9% 56.3%

42 +12.9 (19-62)
30+ 8.5 (21-53)

50 +11.9 (22-65)
29.7 +6.1 (21-44)

46 +£12.8 (29-65)
26.3 £5.5 (15-35)

53 + 8.1 (37-65)
28.7+7.6 (16-53)

43.3% 27.8% 24.5%
71% 57.9% 70.4%
8.7% 21.4% 7.9%

23.8% 14.3% 34.2%
55% 50% 44.7%

52.2% 42.9% 51.3%
50% 43.8% 51.2%

LA: Los-Angeles; NERD: Non erosive gastroesophageal reflux disease; BMI: Body mass index; PPI: Proton pump inhibitor.

Table 2 Baseline comparisons of patients from the different study sites

Variable RAH-tertiary referral centre (n = 173) LMH-community Hospital (7 = 93) P value
Age, yr, mean  SD (range) 48 £12.5 (19-65) 51.5 £10.2 (23-65) 0.027
Disadvantaged SES 56% 74.4% <0.001
LA-Grade NERD 46.8% 61.3% 0.024
LA-Grade C/D 21.4% 6.4% 0.024
Smoking 14.7% 31.3% 0.007
Alcohol (daily or > 5 Std. drinks/d) 17.1% 12.7% 0.701
Male gender 48.6% 60.2% 0.171
BMI > 30 kg/m’ 32.1% 441% 0.064

SES: Socioeconomic status; LA: Los-Angeles; NERD: Non erosive gastroesophageal reflux disease; BMI: Body mass index; Std.: Standard; RAH: Royal Ad-

elaide Hospital; LMH: Lyell McEwin Hospital.

to be reassessed and 94 complete questionnaires were
returned. At 6 mo, 108 participants (40.6% of initial re-
sponders) responded, providing 77 completed question-
naires.

Descriptive and univariate comparisons: During fo-
llow-up the vast majority of patients had PPI therapy.
Only 9% never had PP, and only 6% started PPI after
the baseline visit. The overall mean symptom score sig-
nificantly improved from baseline at two and six months
(Figure 3). However, looking at individual improve-
ments, only 15% of patients had improvement in their
symptom score at 2 mo and 19% at 6 mo. The majority
of subjects had residual reflux symptoms and 19% and
17% still rated their reflux symptoms as moderate to
severe, at 2 and 6 mo respectively, compared to 22.1% at
baseline. At 2 mo, a higher body mass index (BMI) cor-
related with a greater improvement in SSS (mean + SD,
6.7 £ 28.8, P = 0.031). Only minor gender differences
were noted; with a greater change of the absolute SSS
from baseline to 2-mo seen in women compared to men
(mean + SD, 1.1 + 4.3, P = 0.046), however there was
no gender difference in symptom responsiveness at the
6-mo evaluation.

Multiple linear regressions: Multiple linear regression
analyses were separately performed for the 2- and 6-mo
time-points to identify factors were associated with chang-

(4 9

Boiohidengs  WJG | www.wijgnet.com

2517

es in symptom severity over time. Factors included in
the model were SES, BMI > 30 kg/ m”, PPI use, tobacco
smoking, alcohol consumption, marital and employ-
ment status. Neither model (2 or 6 mo) teached overall
significance (P = 0.104, adjusted R> = 0.066 at 2 mo; P =
0.732, adjusted R* = -0.043 at 6 mo); indicating that the
chosen set of socio-demographic and life style factors
did not explain a significant proportion of the variability
in change in symptom severity.

Amongst individual predictors; social status and em-
ployment status were each associated with significant
improvement in symptoms score at 2 mo. Patients of
advantaged social status had an average 3.3 points greater
improvement in symptoms score than patients of average
SES and 2.5 points gain on those of disadvantaged SES
(P = 0.031 and 0.014 respectively). Unemployed patients
had an average 2.2 points greater SSS improvement com-
pated to those employed or studying (P = 0.02). No indi-
vidual factors were significantly associated with change in
symptom score from baseline to 6 mo.

DISCUSSION

The main findings of this study are: (1) In the routine
clinical setting more than 90% of patients referred for
the assessment of suspected GERD are or have been on
treatment with a PPI by the time of endoscopy. Never-
theless slightly more than 50% (138/266) do not have
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Figure 2 Mean symptom severity score for patients with non erosive
reflux disease, erosive gastroesophageal reflux disease and complicated
gastroesophageal reflux disease. Complicated gastroesophageal reflux dis-
ease (CGERD) includes all patients with Barretts esophagus. °P < 0.01 vs non
erosive reflux disease (NERD); °P < 0.05 vs erosive gastroesophageal reflux
disease (eGERD) and NERD.

any mucosal lesions; (2) Patients without mucosal lesions
have significantly more severe symptoms as compared
to patients with erosive or complicated GERD; and (3)
There is statistically significant improvement of symp-
toms over 6 mo. However, while the available treatments
(eg., PPI) are considered highly effective for the healing
of lesions and relief of symptoms, it is remarkable that
the majority of patients continue to have GORD symp-
toms.

It is important to note that the majority of patients
referred for endoscopic assessment of GERD symptoms,
received PPI therapy at the time of endoscopy or had re-
ceived PPI before. In spite of that 48% of patients were
found to have mucosal lesions at the time of endoscopy.
However, symptoms do not appear to be “driven by le-
sions” as symptom severity was significantly higher in
patients without mucosal lesions as compared to those
with lesions. Moreover, symptoms persisted in the major-
ity of patients although there was a modest, even though
statistically significant improvement of symptoms during
follow-up.

Previous clinical trials have clearly shown that GERD
patients can be effectively treated with PPI"”. While there
is no reason to question the data of these clinical trials,
the typical patient now referred in the routine clinical
setting for an endoscopy is already treated with PPI be-
fore an endoscopy is even considered. To our knowledge
this is the first non-interventional prospective study that
specifically examined this cohort of patients and aimed
to define the response to therapy and possible influence
of socio-demographic and lifestyle factors in a real world
clinical setting. It is very striking that only a very small
proportion of patients expetience a substantial improve-
ment of symptoms after endoscopy and being treated
with a PPL.

Whilst medication adherence could not be verified
in this observational study, it is possible that all patients
have taken the medication at the appropriate time or at
the individually prescribed dosage. However, it seems
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Figure 3 Mean symptom severity score at baseline and after 2 and 6 mo.
°P<0.05,°P < 0.01 vs baseline.

unlikely poor compliance is the major explanation for
this apparent failure of PPI, as they give rapid symptom
relief' ). We therefore hypothesize that in this patient
group excess oesophageal acidification is not likely to be
the major driver for the symptoms. It is likely that some
of the symptoms are manifestation(s) of functional gas-
trointestinal disorders. These are known to commonly
co-exist in subjects with reflux", and would substantially
account for the lack of response to PPI therapy. On the
other side it is interesting that 9% of the group reported
not being offered PPI therapy despite having the cardi-
nal symptoms of reflux (heartburn/regurgitation).

The marginal improvement in symptoms over time
(SSS 7 at baseline and 5.5 at 6 mo) shows that the usual
care approach adopted falls short with regard to improve-
ment of symptoms when compared with trial data'".
Altogether, less than one quarter of patients improved
over 6 mo and the percentage of patients with moderate
to severe symptom severity only decreased from 22%
to 19% after 2 mo and was still 17% at 6 mo. This may
reflect the fact that now predominantly non-responders
to PPI therapy are referred for endoscopy. Our data may
raise the question if other diagnostic and therapeutic ap-
proaches might be needed for these patients. Our results
showed at baseline that higher LA grades were more
likely found in men, older subjects, and participants with
higher alcohol consumption, consistent with several stud-
es'" Tnterestingly, whilst these factors are associated
with more severe baseline reflux symptoms, they did not
modify the symptomatic response to therapy, again sug-
gesting that symptoms in our cohort may not be entirely
attributable to GERD. This is likely to be due to our
patient selection process due to biases inherent in their
referral, which appears to have resulted in a group with
“reflux symptoms” not due to clear-cut GERD (high
proportion referred with ongoing symptoms despite PPI
therapy).

Tobacco smoking is a listed as a major risk factor
for many diseases, but there are few studies in regard to
reflux symptoms. Due to lowering the pressure of the
lower esophageal sphincter it is proposed as a possible
risk factor for erosive esophagitis or Barrett’s esopha-
gus””. Our data however, revealed greater tobacco use
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in patients with non-erosive or low grades esophagitis.
This observation is based upon the post-hoc data analysis.
Thus it needs to be independently confirmed before
firm conclusions can be drawn with regard to this point.
Of note, however, tobacco use did not influence the re-
sponse to therapy over time in our cohort.

Whilst in the multivariable models, the set of socioe-
conomic and life style factors did not influence symptom
sevetity over time, BMI > 30 kg/m’, SES and employment
status, as individual factors, did influence symptom sever-
ity in our population. Patients with a BMI > 30 kg/ m’
had greater improvement in SSS at both 2 and 6 mo, and
advantaged social status and unemployment were both
assoclated with a greater improvement in symptom sever-
ity over time. While this finding is based upon a post-hoc
analysis and also requires independent prospective valida-
tion, it is reasonable to assume that a BMI > 30 kg/ m” in-
creases reflux of acidic content into the esophagus. Thus
inhibiting acid secretion would reduce esophageal acid
exposure and improve symptoms.

Our study has the strength that it reflects the routine
clinical setting, Patients were studied with minimal intet-
ference. Thus our “real-life” setting did not reflect the
setting of clinical trials with regular contacts that facilitate
compliance with medication. While all patients had be
informed and consent obtained at baseline and symp-
toms assessed during the follow-up, thete were no other
interferences with routine care that potentially could
affect the outcome. While this provides insights into the
real world, this must be balanced against some limitations
including a possible participation bias by including only
those choosing to complete the questionnaires, and the
appreciable dropout rate after 2 mo. However, consistent
with most clinical trials a considerable proportion of
patients declined to participate or could not participate
for various reasons. However, characteristics of patients
included into the study were not different from patients
not included. Thus our finding and conclusions appear to
be relevant for the whole population. These are also part
of the strength of the study as this is far more represen-
tative of what happens in real world clinical medicine.

In summary, contrasting general beliefs, the majority
of patients with reflux symptoms referred for endoscopy
continue to have symptoms in spite of the use of highly
potent PPI’s. Patients without endoscopic lesions appear
to have more severe symptoms. The obvious persistence
of symptoms suggests that there is the need to better
monitor the response to therapy in these patients and
to develop and properly use diagnostic and therapeutic
strategies for patients with reflux symptoms who do not
respond to the routine therapy with PPIs.

COMMENTS

Background

Authors aimed to study at 2 and 6 mo after endoscopy, the outcome of patients
with symptoms of gastroesophageal reflux disease (GERD) referred for endos-
copy under real life conditions. Little naturalistic data on reflux symptoms under
usual care conditions exist. The majority of patients with GERD symptoms
referred for endoscopy have already been or are currently treated with proton
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pump inhibitors (PPIs). In this setting symptoms are more severe in patients
without erosive lesions. After endoscopy with continued PPI therapy, there is
a significant but modest improvement of symptoms however, the majority of
patients continue to have symptoms. Thus long-term PPI therapy appears to
be insufficient in providing relief of symptoms in a considerable proportion of
patients. Patients unresponsive to PP therapy for reflux symptoms may benefit
from investigations other than upper gastrointestinal endoscopy. There is a
need to develop and test new approaches for these patients.

Research frontiers

Numerous trials suggest that in patients with gastro-oesophageal reflux disease
the currently available treatments (i.e., PPI) provide rapid control of symptoms
and healing of lesions. Since these treatments are now widely available, they
are frequently used prior to endoscopy and patients non-responsive to PP are
more likely to be referred for endoscopy. This study clearly demonstrates that
there is a considerable unmet need with regard to symptom control in patients
with gastro-oesophageal reflux disease.

Innovations and breakthroughs

This is the first study that prospectively assessed the symptoms of GERD pa-
tients’ referred for endoscopy. The fact that the majority of patients continued
to have symptoms contrasts general beliefs. Endoscopy alone might not be ap-
propriate to target therapy in patients with GERD symptoms.

Applications

This research has considerable implications in the clinical setting. While highly
potent treatments (e.g., PPI) are widely available and used, patients referred for
endoscopy are more likely to have symptoms that do not respond to PPI. Thus
the study suggests that other treatment modalities might be required.

Peer review

In this manuscript, the authors investigated the outcome of patients with symp-
toms of GERD referred for endoscopy at 2 and 6 mo post endoscopy. The study
was uniquely performed and the results were well discussed with no serious
methodological issues.
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