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Is There a Difference in the Prevalence of Gastroesophageal Reflux Disease between
Peritoneal Dialysis and Hemodialysis Patients?

Hyun Jung Song, Sun Moon Kim, Yu Mi Lee, Jung Ah Hwang, Kyung Min Moon, Chang Gi Moon, Hoon Sup Koo, Kyung Ho Song,
Yong Seok Kim, Tae Hee Lee, Kyu Chan Huh, Young Woo Choi, Young Woo Kang, Won Min Hwang and Sung Ro Yun

Department of Internal Medicine, Konyang University College of Medicine, Daejeon, Korea

Background/Aims: Gastroesophageal reflux disease (GERD) is a common upper gastrointestinal disorder in patients with chronic
kidney disease (CKD). However, little is known about the prevalence of GERD in dialysis patients. The aim of the present
study was to investigate the difference in the prevalence of GERD in peritoneal dialysis and hemodialysis patients.
Methods: From July 2010 to August 2011, peritoneal dialysis patients (n=30) and hemodialysis patients (n=38) were enrolled.
The prevalences of GERD were assessed at a single center with endoscopic findings and interviews using a questionnaire.
Also, risk factors of GERD were evaluated.

Results: The prevalences of GERD in peritoneal dialysis and hemodialysis patients were 33.3% and 39.5% (p=0.748), respectively.
The prevalences of erosive reflux esophagitis (ERD) in peritoneal dialysis and hemodialysis patients were 16.7% and 23.7%
(p=0.477), respectively. The prevalences of nonerosive reflux disease (NERD) in peritoneal dialysis and hemodialysis patients
were 16.7% and 13.2% (p=0.685), respectively. The prevalences of GERD, ERD and NERD were higher than those of the
general population. The risk factor for GERD was age in hemodialysis patients.

Conclusions: The prevalence of GERD in dialysis patients was higher than that in the general population. However, there
was no significant difference between peritoneal dialysis and hemodialysis patients. (Korean J Gastroenterol 2013;62:206-212)
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INTRODUCTION

Esophagitis, gastritis, duodenitis and gastrointestinal re-
flux disease (GERD) are common upper gastrointestinal dis-
orders in the chronic kidney disease (CKD)."* However, little
is known about the prevalence of GERD in dialysis patients.
In a single-center survey, the prevalence of GERD was higher
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in hemodialysis patients than that in the general popula-

tion.>°

A previous study reported that the prevalence of
GERD was higher in peritoneal dialysis patients than that in
hemodialysis patients and in the general population.
However, the study included patients who were diagnosed
using only clinical symptoms.™

The effect of intraperitoneal pressure (IPP) on GERD in per-
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itoneal dialysis patients remains controversial. Some pre-
vious studies have shown a strong linear correlation between
IPP and intraperitoneal fill volume and a significant impact of
IPP on the prevalence of GERD in continuous ambulatory per-
itoneal dialysis, which can be explained by decreased basal

11,12
In contrast, a

tone of the lower esophageal sphincter.
manometric study showed no effect of dialysate infusion on
lower esophageal sphincter pressures due to transient relax-
ation of lower esophageal sphincter function.™

The aim of this study was to determine the differences in
the prevalence of erosive reflux esophagitis (ERD) and non-
erosive reflux esophagitis (NERD) between CKD patients un-
dergoing peritoneal dialysis and those undergoing hemo-

dialysis.
SUBJECTS AND METHODS

The study was performed in accordance with the
Declaration of Helsinki, and good clinical practice and appli-
cable regulatory requirements. This study was approved by
the Konyang University College of Medicine Institutional
Review Board (IRB 10-28).

1. Study design and patient population

From July 2010 to August 2011, patients with CKD under-
going peritoneal dialysis (peritoneal dialysis patients, n=40)
and those undergoing hemodialysis (hemodialysis patients,
n=43) for over 1 year were enrolled in this study. Fifteen pa-
tients were excluded from the study due to not meeting the
inclusion criteria (7 patients) and declining to participate (8
patients). The following patients were excluded from the
study: (1) those with a history of abdominal surgery; (2) those
treated with a proton pump inhibitor within the past 1 month;
and (3) those with eradication of Helicobacter pylori. A total
of 68 patients were enrolled (peritoneal dialysis patients,
n=30, hemodialysis patients, n=38). There were 34 males
and 34 females, and the mean age of the patients was
56.3+£10.7 years.

2. Questionnaire

The prevalences of GERD in peritoneal dialysis and hemo-
dialysis patients were assessed at a single center with endo-
scopic findings and face-to-face interviews using a validated
symptom questionnaire previously used in the general
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population.8 The questionnaire was completed by the
patients.

3. Esophagogastric examinations

Each patient underwent upper gastrointestinal endo-
scopic examination, which was performed by a single
well-trained gastroenterologist with at least 10 years of en-
doscopy experience. ERD was classified according to the Los
Angeles classification into grades A to D. Minimal changes,
such as erythema, increased vascularity, friability and ede-
ma,** were excluded from ERD.

Patients were diagnosed with NERD if heartburn or acid re-
gurgitation was the most bothersome symptom at a fre-
quency of at least once per week in the absence of ERD.

The CLO™ test (ASAN Pharm., Seoul, Korea) for H. pylori in-
fection was performed.

4. Statistical analysis

Data are presented as mean+SD unless otherwise
indicated. The differences of mean value in age, BMI, dura-
tion of dialysis were evaluated using Student’s t test. Other
variables were evaluated using the Pearson chi-square test
or Fisher’s exact test. The logistic regression test was applied
to compare the risk factors for GERD between peritoneal dial-
ysis and hemodialysis patients. The statistical significance
level was set at 0.05, and all statistical analyses were per-
formed with PASW Statistics 18.0 (IBM Co., Armonk, NY,
USA).

RESULTS

1. Characteristics of the patients at baseline

A total of 68 patients with CKD were divided into 2 groups:
those who underwent peritoneal dialysis (n=30) and those
who underwent hemodialysis (n=38). Peritoneal dialysis and
hemodialysis patients showed similar numbers of females
(43% vs. 55%) and age ranges (55.0+11.6 years vs.
57.0+9.9 years).

The most common etiology of CKD was diabetic nephrop-
athy (n=36, 52.9%), followed by hypertensive nephropathy
(n=20, 29.4%), glomerulonephritis (n=5, 7.4%), polycystic
kidney disease (n=2, 2.9%) and other etiologies (n=6, 8.8%).
The mean duration of dialysis was 67.1 (£46.8) months
(Table 1).
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Table 1. Clinical Characteristics 50 7 B GERD
Characteristic PD (n=30) HD (n=38) p-value &3 ERD
404 [ NERD

Age (yr) 55.0+11.6 57.0+£9.9 0.445

Sex (male/female) 17/13 17/21 0.329

BMI (kg/m?) 24.6+3.6 24.0+41  0.110 % 307

Smoking 0 (0) 1 (2.6) 0.383 §

Alcohol 0 (0) 0 (0) E o0

Etiology of ESRD
Diabetic nephropathy 12 (40.0) 23 (60.5) 0.327
Hypertensive nephropathy 11 (36.7) 9 (23.7) 107
Glomerulonephritis 4 (13.3) 1 (2.6)
Polycystic kidney disease 1 (3.3) 1 (2.6) 0+ . . . )
Other etiologies 2 (6.7) 1 (2.6) General PD+HD HD PD
Unknown 0 3 (7.9) population Population

Duration of dialysis (mo) 61.1+42.2 70.5+50.9 0.417

Endoscopic diagnosis Fig. 1. Prevalences of gastroesophageal reflux disease (GERD),
Erosive reflux esophagitis 5 (16.7) 9 (23.7) 0.477 erosive reflux esophagitis (ERD) and nonerosive reflux disease
Hiatal hernia 5 (16.7) 3 (7.9) 0.265 (NERD).
Erosive gastritis 15 (50.0) 18 (47.4) 0.567 PD, peritoneal dialysis; HD, hemodialysis.
Hemorrhagic gastritis 6 (20.0) 8 (21.1) 1.000 The general population data from a nationwide multicenter
Gastric ulcer 3 (10.0) 5 (13.2) 0.688 prospective study in Korea abstracted from the article of Kim et al.2
Gastric polyp 0 (0) 3 (7.9) 0.115
Gastric adenoma 0 (0) 2 (5.3) 0.202
Gastric cancer 0 (0) 0 (0) In peritoneal dialysis patients, gender and age were not
Duodenal ulcer 2 (6.6) 3 (79) 0394 significant risk factors by univariate analysis (Table 3), where-

Values are presented as meanzSD, n only, or n (%).
PD, peritoneal dialysis; HD, hemodialysis; ESRD, end stage renal
disease.

2. Prevalence of GERD

The prevalence of GERD in patients was 36.8%. The preva-
lences of GERD in peritoneal dialysis and hemodialysis pa-
tients were 33.3% and 39.5% (p=0.748), respectively (Fig.
1).

1) ERD

The prevalence of ERD in patients was 20.6% and showed
similar values between the two groups, (5/30, 16.7% vs.
9/38, 23.7%; p=0.477; Fig. 1).

2) NERD

The reported prevalence of NERD was 14.7% and showed
similar values between the two groups (5/30, 16.7% vs.
5/38, 13.2%; p=0.685; Fig. 1).

3. Risk factors for GERD

Peritoneal dialysis and hemodialysis patients were com-
pared in terms of age, BMI and drugs administered. An elderly
patient was defined as one at the age of =65 years as with
previous studies. In peritoneal dialysis and hemodialysis pa-
tients, age was determined to be a significant risk factor (OR,
4.965; p=0.027) (Table 2).

as in hemodialysis patients, age was a significant risk factor
(OR, 5.833; p=0.030) (Table 4). BMI, as assessed using the
Korean normal value of 25 kg/m2, was not a significant pre-
dictor of GERD in peritoneal dialysis and hemodialysis
patients.*®

Administration of calcium channel blocker, nitrate, and
NSAIDs or aspirin was not a significant risk factor for GERD
(Tables 3, 4).

The CLO™ test for H. pylori infection was not a significant
risk factor for GERD in peritoneal dialysis and hemodialysis
patients (Tables 3, 4).

DISCUSSION

Many studies have reported upper gastrointestinal dis-
orders in patients with CKD.*® However, there have been only
few studies on the differences in the prevalence of GERD be-
tween patients undergoing peritoneal dialysis and those un-
dergoing hemodialysis.

The prevalence of GERD as determined by the Los Angeles
classification was 9.8-16.3% in Japanese populations.17 The
prevalence of erosive esophagitis was reported to be 7.91%
(n=25,536) in the Korean general population according to a
2006 survey using endoscopy.8 In a 1994 Korean study, an
overall prevalence of erosive esophagitis was 2.4%,"® which
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Table 2. Factors Associated with Gastroesophageal Reflux Disease in Dialysis Patients by Univariate Analysis

GERD absent (n) GERD present (n) p-value OR 95% ClI
Age (yr) 0.027 4.965 1.20-20.49
=65 8 10
<65 35 15
Sex 0.465 0.637 0.19-2.14
Male 23 15
Female 20 10
History of smoking 1 0
BMI (kg/m?) 0.124 2.832 0.75-1.68
=25 14 11
<25 29 14
Calcium channel blocker 23 11 0.093 0.326 0.09-0.20
Nitrate 2 2 0.755 1.435 0.15-13.91
NSAIDs or aspirin 20 15 0.541 1.431 0.45-4.51
Diabetes 23 15 0.994 1.005 0.30-3.42
Helicobacter pylori 0.253 0.500 0.15-1.64
Positive 13 7
Negative 13 14
GERD, gastroesophageal reflux disease.
Table 3. Factors Associated with Gastroesophageal Reflux Disease in Peritoneal Dialysis Patients by Univariate Analysis
GERD absent (n) GERD present (n) p-value OR 95% ClI
Age (yr) 0.999 1.286 0.24-6.96
=65 5 3
<65 15 7
Sex 0.602 1.055 0.33-6.92
Male 12 5
Female 8 5
History of smoking 0 0
BMI (kg/m2) 0.122 4.333 0.85-22.23
=25 7 7
<25 13 3
Calcium channel blocker 12 4 0.442 0.444 0.09-2.09
Nitrate 2 1 0.999 1.000 0.08-12.56
NSAIDs or aspirin 6 4 0.690 1.556 0.32-7.60
Diabetes 9 5 0.796 1.222 0.27-5.59
Helicobacter pylori 0.197 0.238 0.33-1.71
Positive 6 2
Negative 5 7

GERD, gastroesophageal reflux disease.

increased to 3.4% in 1996-1997"° and to 4.4-8.5% in the late
2000s.° The prevalence increased over the past 10
years_s-g,is-zo

Kawaguchi et al.* reported that the prevalence of GERD in
CKD patients increases probably due to increased gastrin se-
cretion, decreased H. pylori prevalence, and interference
with gastric emptying.

In our study, the prevalence of GERD was 35.4% (n=24) in
all patients, 33.3% (n=10) in peritoneal dialysis patients, and
39.5% (n=14) in hemodialysis patients. These prevalences

are higher than that reported in the general population.
Anderson et al.™* reported that the prevalence of GERD was
44.6% in peritoneal dialysis patients and 19.8% in hemodial-
ysis patients. Peritoneal dialysis patients showed a higher
prevalence than hemodialysis patients. Because IPP is in-
creased by peritoneal dialysis, peritoneal dialysis patients
tend to suffer from reflux.

In our study, the 20.6% prevalence of ERD is higher than
thatin the general population.21 However, the prevalences of
GERD were similar between peritoneal dialysis and hemo-

Vol. 62 No. 4, October 2013



210

Table 4. Factors Associated with Gastroesophageal Reflux Disease in Hemodialysis Patients by Univariate Analysis

GERD absent (n) GERD present (n) p-value OR 95% ClI
Age (yr) 0.030 5.833 1.20-28.37
=65 3 7
<65 20 8
Sex 0.254 2.182 0.57-8.41
Male 11 10
Female 12 5
History of smoking 1 0 0.413 1.000 0.08-12.56
BMI (kg/m?) 1.000 0.831 0.20-3.54
=25 7 4
<25 16 11
Calcium channel blocker 11 7 0.944 0.955 0.26-3.51
Nitrate 0 1 0.395 1.071 0.94-1.23
NSAIDs or aspirin 14 11 0.501 1.768 0.43-7.30
Diabetes 14 10 0.717 1.286 0.33-5.02
Helicobacter pylori 0.795 0.816 0.18-3.78
Positive 7 5
Negative 8 7

GERD, gastroesophageal reflux disease.

dialysis patients (16.6% vs. 23.7%). NERD was also inves-
tigated using questionnaires. The total number of NERD pa-
tients in peritoneal dialysis and hemodialysis patients was
10 (16.7%) and 5 (13.2%), respectively. There were no sig-
nificant differences in the prevalence between the 2 groups.
However, the prevalence of NERD in CKD was 14.7%, which
is higher than that in the general population (4.0%).8

Risk factors for GERD have been determined by univariate
analysis. The factors known to be associated with reflux have
also been studied in dialysis patients. In our study, the preva-
lence of GERD was lower in men than that in women (26% vs.
42%). This finding was contradictory to those of previous
studies which showed male gender as a risk factor.>*> GERD
is more common in men than in women, and the prevalence
of GERD increased with increasing age in Korea.? It should be
pointed out that, as de Jesis Ventura et al.® have docu-
mented, the prevalence of GERD is higher in men than in
women. Age =65 years is an independent risk factor for se-
vere esophagitis in other countries.”® In Korea, being a fe-
male aged =65 years is an independent risk factor for ero-
sive esophagitis.21 However, clinical symptoms and the prev-
alence of GERD increase with aging.”® Fujiwara et al.*® have
reported similar results. In our study, the prevalence of GERD
was not affected by aging in peritoneal dialysis patients, while
it was related to aging in hemodialysis patients. The risk fac-
tors for GERD were as follows: smoking, alcohol consump-
tion, BMI, the prevalence of H. pylori infection, and the preva-

lence of diabetes.

BMI exerts no significant effect on GERD. The prevalence
of GERD is much lower in Korea than that in Western coun-
tries, but the trend of increasing prevalence with increasing
BMI has been documented in Korea due to westernized eat-
ing habits.?” Sanchez et al.”® demonstrated a strong correla-
tion between abdominal pressure and BMI using a bladder
catheter to measure abdominal pressure. BMI may explain
the reason behind increased abdominal pressure. The re-
sults of the aforementioned studies are subjected to at least
2 limitations: patients with higher BMIs become clinically in-
tolerant due to an increase in abdominal pressure and need
changes in hemodialysis due to inadequate ultrafiltration.

H. pylori-positive status has been found to provide pro-
tective effects against erosive esophagitis.”® This finding
suggests that H. pylori infection plays a role in the prevention
of erosive esophagitis, which is consistent with the results of
previous studies. H. pylori infection which causes atrophic
gastritis by affecting pepsinogen and gastric acid secretion
is an important factor for erosive esophagitis.30 Several stud-
ies have demonstrated a negative correlation between GERD
and H. pylori infection. It is believed that H. pylori causes atro-
phic gastritis and that a relative reduction in gastric acid se-
cretion affects the prevalence of GERD.* Some studies have
demonstrated that the lower rate of H. pylori infection in
GERD patients may reflect the role of H. pylori infection in re-

29,31,32

ducing the prevalence of GERD. In addition, erad-
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ication of H. pylori was not shown to affect the development
of reflux esophagitis or GERD symptoms among patients in
Korea.>

In our study, the relationships between H. pylori infection
and the prevalence of GERD were not confirmed in peritoneal
and hemodialysis patients. However, the limitation of this re-
sult is that gastric biopsy and urea breath test were not
performed.

In conclusion, there may be no significant difference in the
prevalence of GERD in peritoneal dialysis and hemodialysis
patients. This was a single-center prospective study of GERD
in peritoneal dialysis and hemodialysis patients and has clin-
ically meaning. However, the primary limitation of this study
is the small sample size. Further studies using esophageal
manometry and 24-hour pH monitoring are warranted.
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