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Abstract
AIM: To compare the prevalence and diversity of gastrointestinal (GI) symptoms in patients undergoing peritoneal dialysis (PD) and hemodialysis (HD).
METHODS: Two-hundred-ninety-four end-stage renal disease patients participated in the study, including 182 HD and 112 PD patients. Dimension scores were calculated from a modified gastrointestinal symptom rating scale (GSRS) 18-item questionnaire, including items concerning eating dysfunction, and were used for measuring GI symptoms. Information on patient age, condition contributing to end-stage renal disease and the most recent dialysis adequacy assessment (serum Kt/V urea value) was obtained from the follow-up database and by interviewing patients and/or reviewing the medical records. Differences between HD and PD groups were evaluated using Student’s t, Pearson’s (2 or Fisher’s exact tests.
RESULTS: The overall prevalence of GI symptoms, defined by a GSRS > 1, in end-stage renal disease patients was 70.7% (208/294), which differed between HD and PD patients (76.4% vs 61.6%, respectively; P < 0.01). HD patients had a higher prevalence of constipation, abdominal pain and diarrhea compared to PD patients (36.3%, 32.4%, 17.6% vs 17.9%, 5.4%, 4.5%, respectively; P < 0.05). PD patients had a higher prevalence of reflux compared to HD patients (32.1% vs 24.2%; P < 0.05). Additionally, reflux and eating dysfunction were more severe in PD patients (GSRS: 1.71 ( 1.15, 1.57 ( 0.84 vs 1.30 ( 0.67, 1.39 ( 0.61, respectively; P < 0.05), whereas HD patients had greater abdominal pain, diarrhea and constipation (GSRS: 1.22 ( 0.39, 1.19 ( 0.53, 1.51 ( 0.83 vs 1.04 ( 0.19, 1.07 ( 0.35, 1.23 ( 0.58, respectively; P < 0.05). Finally, 14.8% (27/182) of HD patients presented with more than three GI symptoms, compared to 7.2% (8/112) of PD patients (P < 0.01).
CONCLUSION: Patients in HD and PD differ in prevalence, severity and diversity of GI symptoms.
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: End-stage renal disease patients undergoing dialysis frequently experience gastrointestinal symptoms. In agreement with previous studies, a majority of patients undergoing hemodialysis (HD) and peritoneal dialysis (PD) in the present study reported gastrointestinal symptoms. However, the results indicate that the prevalence and severity of various gastrointestinal symptoms differ between patients undergoing these two dialysis treatments. HD patients had a higher prevalence of and more severe constipation, abdominal pain and diarrhea, whereas PD patients experienced stronger and more frequent reflux and eating dysfunction. Furthermore, a significantly greater number of HD patients presented with more than three gastrointestinal symptoms.
Dong R, Guo ZY, Ding JR, Zhou YY, Wu H. Gastrointestinal symptoms: A comparison between patients undergoing peritoneal dialysis and hemodialysis. World J Gastroenterol 2014; In press
INTRODUCTION

Gastrointestinal (GI) disorders are a common occurrence in the general population and significantly impair quality of life[1]. Furthermore, GI symptoms are common among patients with end-stage renal disease (ESRD)[2-5] and occur in 32%-85% of patients undergoing dialysis[6-8]. The incidence of GI symptoms can largely be attributed to the underlying conditions, such as increased level of uremic toxin, the effect of dialysis, lifestyle change, or the medications required for treatment[6,7]. Among patients undergoing regular hemodialysis (HD), 51.0%-70.7% experience some GI symptoms, which is significantly higher than controls[8,9] but lower than the reported 85% of peritoneal dialysis (PD) patients[8].
GI symptoms in PD patients most commonly include those of gastroesophageal reflux, dyspepsia and eating dysfunction[6,10]. Although PD patients are reportedly more likely than HD and pre-dialysis patients to suffer from these symptoms[6,7,11], few studies have directly or comprehensively evaluated these differences. Indeed, the increased prevalence of GI symptoms in PD patients remains controversial. Therefore, this study aimed to investigate the differences in the prevalence and diversity of GI symptoms between ESRD patients undergoing PD and those undergoing HD.
MATERIALS AND METHODS

Participants

Active PD and HD patients were recruited from the Blood Purification Center at the Changhai Hospital (Shanghai, China), including both inpatients and outpatients who had been receiving dialysis for at least three months. Patients with dementia, severe infectious illness, hepatocholecystopathy, peritonitis in the last three months, unstable blood pressure or glucose levels, or unwillingness to participate in the study were excluded. Informed consent was obtained from all patients in the study, which was approved by the Ethics Committee of Changhai Hospital.

Rating of gastrointestinal symptoms
Participants were asked to complete a modified gastrointestinal symptom rating scale (GSRS) questionnaire to evaluate the presence and severity of general GI symptoms during the previous 2 wk. The GSRS is a 15-item questionnaire with a 7-grade Likert scale (1 = none, 2 = minor, 3 = mild, 4 = moderate, 5 = moderately severe, 6 = severe, and 7 = very severe discomfort) that was originally constructed as an interview-based rating scale to evaluate a wide range of GI symptoms[12] and later modified to become a self-administered questionnaire[13]. The items are grouped into five dimensions, including abdominal pain (three items), reflux (two items), indigestion (four items), diarrhea (three items), and constipation (three items) syndromes. In addition, an eating dysfunction dimension was included, concerning early satiety, difficulties in eating normal portions and postprandial pain, which was developed in a manner analogous to the GSRS[14]. A dimension score was calculated as the mean value of the items belonging to the specific syndrome with a minimum value of 1 and a maximum value of 7.
Patient information
Information concerning age, disease leading to ESRD, diabetic status, and duration of dialysis was obtained by interviewing patients and/or reviewing the medical records. The most recent serum Kt/V urea, an index of dialysis adequacy, was obtained from the follow-up database. Kt/V was calculated using the Daugirdas formula[15].
Statistical analysis
Analyses were performed with SPSS for Windows, version 19.0 (IBM, Armonk, NY, USA). Student’s t-tests were used to compare continuous variables between HD and PD when appropriate, and Pearson’s (2 or Fisher’s exact tests were used for categorical variables. Data are presented as the mean and standard deviation for continuous variables that are normally distributed, and as percentages for categorical variables. A P value of < 0.05 was considered as statistically significant.
RESULTS
Patient characteristics
In total, two-hundred-ninety-four ESRD patients participated in the study and completed the questionnaires, including 182 HD patients and 112 PD patients. Patients undergoing HD and PD did not differ with regard to age, sex, the presence of diabetes mellitus, or the mean dialysis duration (Table 1). The most common cause of ESRD was chronic glomerular nephritis, followed by hypertensive nephropathy and diabetic nephropathy. Dialysis efficacies did not differ between the groups, with 66.7% (62/93) of PD patients able to keep their total (renal + peritoneal) Kt/V above the recommended 1.7[16], and 73.7% (132/179) of HD patients able to achieve a delivered Kt/V value of more than 1.2[17].
Prevalence of GI symptoms in HD and PD groups
In total, the overall prevalence of GI symptoms (GSRS > 1) in ESRD patients was 70.7% (208/294). A significantly larger number of patients in the HD group had a GSRS > 1 (139/182; 76.4%), compared to 61.6% (69/112) of patients in the PD group (P < 0.01) (Figure 1). In the HD group, more patients suffered from constipation, abdominal pain and diarrhea (36.3%, 32.4% and 17.6%, respectively), compared with those in the PD group (17.9%, 5.4% and 4.5%, respectively; all P < 0.01) (Figure 2). Although both groups show similar prevalences of indigestion and eating dysfunction, PD patients had a higher prevalence of reflux symptoms than HD patients (32.1% vs 24.2%, P < 0.05). 
GSRS scores in HD and PD groups
GSRS scores were significantly different between HD and PD patients in all dimensions except for indigestion (P < 0.05) (Table 2). Rating scores for abdominal pain, diarrhea and constipation were higher in HD patients, whereas PD patients reported more severe reflux and eating dysfunction. 
Diversity of GI symptoms in HD and PD groups
The majority of the studied population had at least one reported GI symptom. Although most patients reported one to three symptoms, 27 HD patients reported experiencing four or more symptoms, compared to only eight of the PD patients (Table 3). There was a significantly different distribution of the number of GI symptoms between these two groups (P < 0.01).
DISCUSSION

The present study indicates that GI symptoms are common in dialysis patients, with an overall prevalence of 70.7%, similar to a previous report on chronic kidney disease patients[18]. However, these symptoms are more prevalent in HD than in PD patients. Previous studies have reported inconsistent prevalences of GI symptoms, ranging from 32% to 79% in HD patients[4,9,19,20] and 42% to 62% in PD patients[7,10,21], and 73.6% of patients with continuous ambulatory peritoneal dialysis (CAPD) had abnormal upper gastrointestinal endoscopic findings[22]. However, our results indicate a higher prevalence among HD patients, despite similar sample sizes. Such discrepancies may be attributed to the differences in questionnaires used. 
The results of this study suggest that the severity of GI symptoms was quite different between HD and PD patients. A greater number of HD patients complained of abdominal pain, diarrhea and constipation, in agreement with previous observations[2,20,23]. The abdominal pain may be associated with peptic ulcers, as Chachati et al[24] observed a high incidence of upper GI pathology, including ulcers, during the first two years of HD, which declined with HD duration. A similar finding was reported in another study where peptic ulcers were shown to be less likely to recur in patients receiving HD for prolonged therapy durations[25]. It is possible that HD patients are more susceptible to ischemic colitis due to hypotensive episodes, which are likely to occur during the initial stages of dialysis[21]. The prevalence of diarrhea in the HD patients of the current study was similar to results from a study by Cano et al[2] that used a Rome II questionnaire to evaluate GI symptoms. However, another previous study reported a much lower incidence, though that study found a gender difference, with women reporting more detrimental symptoms[23]. However, constipation was the most common and severe presenting GI symptom among HD patients, similar to findings from Yasuda et al[26] showing that constipation was more than three times more prevalent in HD compared to CAPD patients. In the clinic, diet and fluid restrictions, lack of physical exercise and the need for certain medications, phosphate binders in particular, by HD patients may contribute to constipation[27]. 

Similar to the results of previous studies[6-8,10,11], PD patients in our study experienced more pronounced reflux and eating dysfunction. These symptoms may be exacerbated by the filling of the abdominal cavity with dialysate fluid during PD, which increases the intra-abdominal pressure[28] and frequency of acid reflux episodes[29] as well as lowers the esophageal sphincter pressure. PD has also been reported as an independent pathophysiological factor for esophageal acid exposure[30]. Additionally, delayed gastric emptying in PD patients[13,31,32] and the glucose dialysate may play a metabolic role in gastric emptying[33]. An international cross-sectional study found that 33% of 224 CAPD patients were not well-nourished and 8% had severe malnutrition, of which one of the leading causes was eating dysfunction[34], which may have resulted from the associated food aversion, early satiety and changes in taste and smell[20]. Eating dysfunction could also be partly due to local or systemic circulatory insufficiency, hypergastrinemia and higher levels of ammonia and inflammation[35].

To our knowledge, this is the first study directly comparing the diversity of GI symptoms in HD and PD patients. GI symptoms were common in dialysis patients, but the prominent symptoms unexpectedly differed between patients undergoing different dialysis therapies. Although the majority of patients complained of few and minor symptoms, approximately 10% suffered from more than three GI symptoms and which occurred in a greater percentage of HD than PD patients. The underlying mechanism is not clear, but hemodynamic changes, delayed gastric emptying, loss of residual renal function, and inadequate dialysis, such as protein-bound uremic toxin that cannot be effectively cleared by HD, may all contribute. 

In conclusion, the present study demonstrated a high prevalence of GI symptoms in HD and PD patients, with constipation, abdominal pain and diarrhea more frequent and severe in HD patients, and reflux more prominent in PD patients. However, the results are not in complete agreement with previous studies, thus necessitating further evaluation in a larger population of dialysis patients.
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COMMENTS

Background

Gastrointestinal (GI) symptoms are commonly reported among patients with end-stage renal disease and correlate to nutritional status, life quality, and even mortality. Until now, little attention has been paid to these GI symptoms, especially within hemodialysis (HD) patients. 

Research frontiers

The gastrointestinal symptom rating scale (GSRS) has been used widely for evaluating the presence of GI symptoms in the population. The authors in this study used the GSRS to evaluate more than two-hundred dialysis patients, and compared the prevalence, severity and diversity of GI symptoms between patients receiving HD or peritoneal dialysis (PD).
Innovations and breakthroughs

Previous studies have presented cross-sectional descriptions of GI symptoms in PD and HD patients. The prevalence, severity and diversity of GI symptoms are directly compared in more than two-hundred PD and HD patients in the present study. The results show that HD patients have a higher prevalence and severity of constipation, abdominal pain and diarrhea, whereas PD patients have a higher prevalence and severity of reflux and more severe eating dysfunction. Moreover, a greater number of HD patients presented with more than three GI symptoms.
Applications 

The results of this study suggest that GI symptoms differ in patients with PD and HD, and clinicians should therefore have differential focus and treatments for patients with GI symptoms undergoing dialysis.
Terminology

Kt/V urea is an index used to quantify HD and PD treatment adequacy: K refers to the dialyzer clearance of urea, t is the dialysis time, and V is the volume of distribution of urea, approximately equal to the patient's total body water. The US National Kidney Foundation designates the Kt/V target as ≥ 1.2 for HD and ≥ 1.7/wk for PD patients.
Peer review

This is a good research study in which authors compare the GI symptoms in patients undergoing PD and HD. The results are interesting and suggest that GI symptoms differ between PD and HD patients, and clinicians should therefore evaluate and differentially treat GI symptoms in dialysis patients.
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Figure 1  Gastrointestinal symptoms rating scores. Number of end-stage renal disease (ESRD), hemodialysis (HD) and peritoneal dialysis (PD) patients with Gastrointestinal Symptom Rating Scale (GSRS) scores ≤ or > 1, bP < 0.01, HD vs PD.
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Figure 2  Prevalence of gastrointestinal symptoms. The prevalence of hemodialysis (HD) and peritoneal dialysis (PD) patients experiencing various gastrointestinal symptoms, aP < 0.05, HD vs PD. 

Table 1  Clinical features of the study population n (%)
	Clinical features
	HD 

(n = 182)
	PD
(n = 112)
	P value

	Age (yr)
	58.67 ( 14.39
	59.67 ( 14.19
	0.56

	Female
	75 (41.2)
	51 (45.5)
	0.47

	Diabetes mellitus
	37 (20.3)
	27 (24.1)
	0.47

	Disease leading to chronic renal failure
	
	
	

	Chronic glomerular nephritis
	85 (46.7)
	40 (35.7)
	

	Hypertensive nephropathy
	38 (20.9)
	34 (30.4)
	

	Diabetic nephropathy 
	27 (14.8)
	22 (19.6)
	

	Polycystic kidney disease
	9 (4.9)
	7 (6.2)
	

	Gout
	5 (2.7)
	3 (2.7)
	

	Others
	18 (9.0)
	6 (5.4)
	

	Duration of dialysis, mean months
	55.54 ( 38.47
	48.90 ( 31.01
	0.11

	Kt/V target reached1
	132 (73.7)
	62 (66.7)
	0.26


1Restricted to the 179 HD and 93 PD patients for whom complete information on Kt/V was available. HD: Hemodialysis; PD: Peritoneal dialysis.
Table 2  Comparison of gastrointestinal symptom rating scale scores between groups
	Dimensions 
	HD
(n = 182)
	PD
(n = 112)
	P value

	Abdominal pain
	1.22 ( 0.39
	1.04 ( 0.19
	0.000

	Reflux
	1.30 ( 0.67
	1.71 ( 1.15
	0.001

	Indigestion
	1.23 ( 0.47
	1.32 ( 0.56
	0.153

	Diarrhea
	1.19 ( 0.53
	1.07 ( 0.35
	0.019

	Constipation
	1.51 ( 0.83
	1.23 ( 0.58
	0.001

	Eating dysfunction
	1.39 ( 0.61
	1.57 ( 0.84
	0.049


HD: Hemodialysis; PD: Peritoneal dialysis.
Table 3  Number of gastrointestinal symptoms according to the gastrointestinal symptom rating scale
	Group
	Number of symptoms
	P value1

	
	0
	1-3
	4-5
	

	HD
	43
	112
	27
	0.009

	PD
	43
	61
	8
	


1Pearson’s (2 analysis. HD: Hemodialysis; PD: Peritoneal dialysis. 
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