
Introduction

Gastroesophageal reflux disease (GERD) develops
when acidic gastric contents reflux into the esophagus.
The condition is believed mainly to be due to an in-
crease in the number of transient lower esophageal
sphincter relaxation events. Other major mechanisms
include decreased clearance of esophageal contents and
reflux owing to impaired peristalsis, decreased gastric
emptying with resultant reflux into the esophagus, and
increased gastric acid production with a resultant in-
crease in the potency of the reflux. GERD is associated
with an increased incidence of acid-related gastroin-
testinal disorders.1-3 The association between GERD
and end-stage renal disease (ESRD) remains unclear.
In previous reports4 the prevalence of GERD in ESRD
was approximately 24% in the 418 stable hemodialysis
(HD) patients who did not undergo endoscopic evalu-
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ABSTRACT

The prevalence of gastroesophageal reflux disease
(GERD) in end-stage renal disease (ESRD) patients who
are on regular hemodialysis (HD) and those who are on
peritoneal dialysis (PD) has been a subject of discussion
over the past decades. Although, to our knowledge, few
studies have compared the prevalence of GERD in both
groups of patients, yet most authorities believe that the dis-
ease is more prevalent in PD patients. The aim of the cur-
rent study is to clarify the relation between dialysis
modalities and GERD. The study involved 68 ESRD pa-
tients who are on regular hemodialysis (group 1) and 71
age- and sex-matched ESRD patients on peritoneal dialysis
(group 2). All patients were subjected to esophago-gastro-
duodenoscopy for proper evaluation. The prevalence of
GERD and reflux esophagitis (RE) was similar in the two
groups (45.6% vs 47.9.2% and 36.8% vs 39.4% respec-
tively) (P>0.05). The duration of dialysis, serum creatinine
of 7 or over, the presence of diabetes mellitus, body mass
index of 27 kg/m2 or over, smoking and the absence of H.
pylori infection were significantly associated with GERD
and RE, while the dialysis modality, age, gender, use of
nonsteroidal anti-inflammatory drugs, hypoalbuminemia
and aspirin use were not. This study shows a similar preva-
lence of GERD and RE in both HD and PD patients. The
duration rather than the modality of dialysis correlated sig-
nificantly with GERD and RE.
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ation. Compared to the reported prevalence of GERD
in 6010 Japanese adults (16.3%), there was a higher
prevalence of GERD in ESRD patients who underwent
HD (24.2%).5 Peritoneal dialysis (PD) on the other hand
has been accused of being associated with higher preva-
lence of GERD than HD. One study6 reported an inci-
dence of 44.7% compared to 18.9% in HD patients.
This concept was supported by other studies7-9 that re-
ported an incidence of GERD ranging between 25.8%
and 37.7% in PD patients. These studies, however, were
based on a questionnaire that evaluated patients’ symp-
toms suggesting the diagnosis of GERD, and they were
not supported by endoscopic evaluation. In addition,
there have been conflicting data regarding the preva-
lence of GERD and gastroesophageal mucosal lesions
in patients on PD. In an attempt to resolve this issue,
we have conducted a prospective and observational
study to identify the prevalence of GERD and eso-
phageal mucosal lesions (as proved by endoscopic ex-
amination) in the two groups of patients.

Materials and Methods

This study was conducted in the period between
January 1st 2008, and February 1st 2012, at the King
Fahd University Hospital, Al-Khobar, Saudi Arabia,
and was carried out according to the Declaration of
Helsinki. After obtaining written informed consent,
the 139 ESRD patients with dyspeptic symptoms were
included in this prospective study. Patients were di-
vided into two groups: group 1 consisted of 68 patients
on HD: 37 (54.4%) males and 31 (45.6%) females.
Group 2 consisted of 71 patients on PD: 37 (52.1%)

males and 34 (47.9%) females (P>0.05). Fifty-nine pa-
tients (86.8%) in group 1 and 65 (91.5%) in group 2
were Saudis. Mean age was 47.5±14.3 years and
45.9±12.5 in groups 1 and 2, respectively (P>0.05).
Among the 71 patients in group 2, 51 (71.8%) were
on continuous ambulatory peritoneal dialysis, and 20
(28.2%) on automated peritoneal dialysis. Patients
with previous gastric surgery, and those who had re-
ceived proton pump inhibitors or drugs with potential
gastrointestinal motility effects, within the last three
months were excluded from the study. Information
concerning duration and type of dialysis and pre-
dialytic renal functions and other blood tests were ob-
tained from the patients’ charts (Table 1). All patients
were subjected to upper gastrointestinal endoscopy
with an Olympus GIF Q 230 videofiberscope; gastric
biopsies were obtained and examined histologically
for evidence of H. pylori. Gastric biopsy specimens
were obtained from ulcer edge, erosion sites, body and
antrum. The formalin-fixed, paraffin-embedded tissue
sections were stained with hematoxylin and eosin, as
well as modified Giemsa stain to detect H. pylori. All
biopsy specimens were interpreted by one histopathol-
ogist. Patients were considered to be infected with H.
pylori if the histological examination was positive.
The statistical analysis was performed using SPSS for
Windows version 5.0 (SPSS Inc. Chicago, IL, USA).
Numerical values were given as mean±SD, and t-test
was used when appropriate. The c2 test was used for
nominal data. Fisher’s exact test was applied. P values
<0.05 were considered significant. Logistical regres-
sion analysis was carried out to evaluate the independ-
ent influence of each variable to GERD and reflux
esophagitis (RE).
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Table 1. Patients’ characteristics.

HD (no. %) PD (no. %) P

Total 68 (48.9) 71 (51.1) NS

Female/male 31/37 (45.6/54.4) 34/37 (47.9/52.1) NS

Saudis 59 (86.8) 65 (91.5) NS

Age (mean±SD) 47.5±14.3 45.9±12.5 NS

Mean duration of dialysis (months) 37±12.2 32±14.2 NS

Smoking ≥10 years 25 (36.8) 27 (38.1) NS

DM 38 (55.9) 42 (59.2) NS

BMI≥27 15 (22.1) 18 (25.4) NS

BUN (mg/dL) (mean) 86±11.2 83±10.8 NS

Creatinine (mg/dL) (mean) 11±2.8 10±3.3 NS

Albumin ≥3 g/dL 35 (51.5) 32 (45.1) NS

Hgb ≤10 g/dL 27 (39.7) 25 (35.2) NS

HD, hemodialysis; PD, peritoneal dialysis; NS, not significant; SD, standard deviation; DM, diabetes mellitus; BMI, body mass index; BUN, blood urea nitrogen; creatinine, serum cre-
atinine; Hgb, hemoglobin.
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Results

Demographic characteristics of the patients are
shown in Table 1. The biochemical parameters include:
blood urea nitrogen, serum creatinine, fasting blood
sugar and serum albumin. The mean age and male/fe-
male ratio were the same in both groups (P>0.05). The
mean duration of dialysis was 37±12.2 months in group
1 and 32±14.3 months in group 2 (P>0.05). Diabetes
mellitus was diagnosed in 55.9% of HD and 59.2% of
PD dialysis patients (P>0.05). Body mass index (BMI)
of 27 kg/m2 or over was seen in 15 (22.1%) HD patients
and in 18 (25.4%) PD patients (P>0.05). Twenty-five
(36.8%) HD and 27 (38.1%) PD patients had been
smokers for more than ten years (P>0.05). The preva-
lence of the different upper gastrointestinal tract lesions
in all patients is shown in Table 2. The prevalence of
GERD at the end of the study was similar in the two
groups (45.6% vs 47.9%, P>0.05). In addition, there
was no statistically significant difference in the preva-
lence of RE between HD and PD patients (36.8% vs
39.4%, P>0.05) (Figures 1 and 2). Patients with GERD
and RE had a longer duration of dialysis than those
without (13.1±9.6 vs 7.8±6.2 months) in group 1
(P<0.05), and 13.5±6.9 vs 7.1±5.8 months in group 2
(P<0.05) (Figures 1 and 2). Multivariate logistical re-
gression analysis in groups 1 and 2 showed that dura-
tion of dialysis (12 months or more) [odds ratio (OR)
4.7, 95% confidence interval (CI): 1.5-13.2], high
serum creatinine (≥7.0 mg/dL) (OR 6.78, 95% CI: 1.12-
45.82), BMI 27 kg/m2 or over (OR 5.78, 95% CI: 1.01-
32.5), smoking (OR 4.9, 95% CI: 1.3-16.9), diabetes
mellitus (OR 5.4, 95% CI: 1.4-15.2) and absence of H.
pylori infection (OR 3.58, 95% CI: 1.11-16.8) but not
dialysis modality, age, gender, use of nonsteroidal anti-
inflammatory drugs (NSAIDs), aspirin or hypoalbu-
minemia (defined as serum albumin ≤3 gm/dL) were
significantly associated with GERD and RE. In addi-
tion, there was a greater prevalence of antral gastritis
and duodenal ulcers in H. pylori negative than in H. py-
lori positive patients in both groups: 9 of 1, (69.2%) vs
4 of 13 (30.8%) cases (P<0.01) and 6 of 8 (75%) cases

vs 2 of 8 (25%) cases (P<0.05) in group 1; 11 of 16
(68.8%) cases vs 5 of 16 (31.3%) cases (P<0.01) and 3
of 4 (75%) cases vs 1 of 4 (25%) cases (P<0.05) in
group 2 (Table 2).

Discussion
Gastroesophageal reflux disease, a highly prevalent

disorder, is defined as reflux of gastroduodenal content
to the esophagus and includes RE and Barrett’s esoph-
agus.10,11 The symptoms of GERD typically include
dyspepsia, pyrosis, pharyngeal, laryngeal and tracheal
symptoms.12,13 The pathophysiology of GERD is mul-
tifactorial and depends on interaction between defense
mechanisms and pathophysiological factors. The lower
esophageal sphincter (LES) normally works in conjunc-
tion with the diaphragm to create a physical barrier
against the reflux of gastric contents into the
esophagus.14 Transient relaxation of LES may occur
more often in patients with ESRD.15 Esophageal motil-
ity disorders and delayed gastric emptying may also
play a role in the development of GERD in ESRD.15

Studies in patients with ESRD showed a definite as-
sociation between chronic renal failure (CRF) and de-
layed gastric emptying in peritoneal dialysis16 as well
as in hemodialysis.17-19 Other studies linked the delayed
gastric emptying to the hypoalbuminemic states ob-
served in patients with ESRD.20,21 Prokinetics adminis-
tered to hypoalbuminemic patients not only increased
the gastric emptying, but also improved the plasma al-
bumin levels. The situation however, is muddled by
other controversial studies that have not demonstrated
any decrease in gastric emptying in HD patients.22,23 Ko
et al.24 demonstrated that uremic patients undergoing
dialysis had gastric dysrhythmias that deteriorated after
HD. The presence of an autonomic neuropathy may
also confound the issue. Dumitrascu et al.25 demon-
strated that patients with CRF had delayed gastric emp-
tying if parasympathetic and sympathetic neuropathies
are both present. Diabetics are at an increased risk of
autonomic neuropathy, and they certainly constitute a
large proportion of patients with ESRD. Delayed gastric
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Table 2. The prevalence of upper gastrointestinal tract lesions in all patients.

GI lesion No. (%) Group 1 P No. (%) Group 2 P
HP– (no. %) HP+ (no. %) HP– (no. %) HP+ (no. %)

GERD+RE 31 (45.6) 23 (74.2) 8 (25.8) <0.01 34 (47.9) 22 (64.7) 12 (35.3) <0.01

Antral gastritis 13 (19.1) 9 (69.2) 4 (30.8) <0.01 16 (22.5) 11 (68.8) 5 (31.3) <0.01

Erosive gastritis 10 (14.7) 5 (50) 5 (50) NS 13 (18.3) 7 (53.8) 6 (46.2) NS

Gastroduodenitis 6 (8.8) 4 (66.7) 2 (33.3) <0.05 4 (5.6) 2 (50) 2 (50) NS

Duodenal ulcer 8 (11.8) 6 (75) 2 (25) <0.05 4 (5.6) 3 (75) 1 (25) <0.05

GI, gastrointestinal; HP–, H. pylori negative; HP+, H. pylori positive; GERD, gastroesophageal reflux disease; RE, reflux esophagitis; NS, not significant.
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Figure 1. Prevalence of gastroesophageal reflux disease (GERD) and reflux esophagitis (RE) in relation to duration of
hemodialysis.

Figure 2. Prevalence of gastroesophageal reflux disease (GERD) and reflux esophagitis (RE) in relation to duration of
peritoneal dialysis.
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emptying and autonomic neuropathy in HD as well as
in PD patients are, therefore, the leading factors in the
pathogenesis of GERD in ESRD.

Findings have been inconsistent regarding the rela-
tionship between gastric acid secretion and uremia;
however, most authors believe that chronic renal failure
is associated with hyperchlorhydria.26-29 Moreover, in-
dividuals with impaired renal function have elevated
serum gastrin level due to reduced excretion and im-
paired metabolism in the liver degradation of gastrin.26-

28 Straathof et al.30 reported that post-prandial plasma
concentrations of gastrin, in addition to its effect on gas-
tric acid secretion, reduce lower esophageal sphincter
pressure and increase the transient lower esophageal
sphincter relaxations associated with reflux. These fac-
tors collectively may explain the higher prevalence of
GERD in our group of patients with ESRD.

In a recent publication, Strid and his colleagues7

found delayed gastric emptying in 36% of their patients
with ESRD, with a higher prevalence in peritoneal dial-
ysis patients compared to chronic renal failure patients
who are not on dialysis. They explained that this was
due to the increased intra-abdominal pressure induced
by the intraperitoneal dialysis fluid, along with other
factors. Instead, based on our clinical observation, we
found that GERD is linked to the uremic state. Our as-
sumption is supported by another study that recruited
61 PD patients and showed a strong correlation between
intraperitoneal pressure and intraperitoneal volume, but
failed to show any influence of the intraperitoneal pres-
sure on the occurrence of GERD in those patients.31 We
accept that it is plausible that peritoneal dialysis fluids
increase the intra-abdominal pressure in PD, but we did
not find any statistically significant differences in the
prevalence of GERD between HD and PD patients and
this throws doubts on the traditional accusation of in-
creased intra-abdominal pressure on GERD in PD pa-
tients (Table 1). Pregnancy, for example, is a significant
risk factor for GERD; as many as 66% of females have
complained of GERD-type symptoms during the later
stages of pregnancy.32,33 GERD during pregnancy has
frequently been attributed to increased intra-abdominal
pressure. This assumption, however, was denied in a
novel study in which tense ascites was used as a model
of pseudopregnancy.34 Patients in the study did not suf-
fer a higher incidence of reflux, despite high intra-
abdominal pressure. Hence, researchers believe that the
hormonal changes of pregnancy (rather than the high
intra-abdominal pressure) directly decrease the lower
esophageal sphincter pressure. Another example of in-
creased intra-abdominal pressure is the patient with
chronic liver disease and ascites. The cause and mech-
anism of GERD in those patients have not been clari-
fied. However, it is strongly believed that more than one
factor is involved. First, the changes in gastrointestinal
hormones, namely plasma vasoactive peptide and neu-

rotensin that reduce the lower esophageal sphincter
pressure.35 Second, delayed gastric emptying that is in-
fluenced by the extent of liver damage.36 Third, the in-
fluence of esophageal varices on the lower esophageal
sphincter function and on esophageal emptying.37,38 And
fifth, the increased level of nitric oxide in those patients
and its relation to the transient lower esophageal sphinc-
ter relaxation.39 A recent multicenter study,40 involving
1280 patients with chronic liver disease did not show a
significant correlation between increased intra-abdominal
pressure due to ascites and the high incidence of GERD
and RE in cirrhotic patients. The recent prospective
study by Schechter et al.38 failed to demonstrate any
correlation between increased intra-abdominal pressure
due to ascites and GERD.

In our study, the duration of CRF, serum creatinine
level, diabetes mellitus, smoking, body mass index 27
kg/m2 or over and absence of H. pylori, were signifi-
cantly associated with GERD and RE, while dialysis
modality, age, gender, use of NSAIDs or aspirin and
hypoalbuminemia were not.

Compared to HD, peritoneal dialysis is thought to
provide a better preservation of residual renal func-
tion; an important factor that has been shown in a re-
cent multivariate analysis study to protect PD patients
from developing gastrointestinal symptoms.8 In a pre-
vious study, Anderson et al.6 reported that age under
60 years and body mass index 27 kg/m2 or over, but
not diabetes mellitus, were predictors of GERD in
dialysis patients, while Dong et al.8 reported that nei-
ther age nor diabetes mellitus were predictors of gas-
trointestinal symptoms in PD patients. Our study, on
the contrary, shows that diabetes mellitus but not age
is a predictor of GERD in both HD and PD patients.

Conclusions

The present study demonstrates a similar prevalence
of GERD and RE in both PD and HD patients, a posi-
tive correlation between the duration of dialysis, sever-
ity of CRF, diabetes mellitus, smoking, body mass
index 27 kg/m2 or over, absence of H. pylori infection
and GERD or RE. On the other hand, there was a neg-
ative correlation between dialysis modalities, age, gen-
der, use of NSAIDs, hypoalbuminemia and GERD,
which strongly suggests that PD per se should not be
accused of being responsible for gastroesophageal dis-
ease. Further evaluation in a larger population of HD
and PD patients with a control group is needed.
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