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Abstract
AIM: To investigate gastrointestinal (GI) symptoms in 
peritoneal dialysis (PD) patients and to explore related 
factors contributing to GI symptoms.

METHODS: One hundred and twelve patients under-
going PD participated in the study. The gastrointesti-
nal symptom rating scale was used for measuring GI 
symptoms. Information on age, height, weight, body 
mass index, disease leading to chronic renal failure, 
history of corticosteroid therapy, presence of predia-
lytic GI symptoms, daily dosage of pills, and duration, 
type and daily dialysate volume of PD was obtained 
by interviewing patients and/or reviewing the medi-
cal records. Hemoglobin, albumin and Kt/V data were 
obtained from follow-up database. We used multiple 
regression analysis with stepwise backward variable 
selection to test for factors predicting GSRS scores 
with significance level of selection entry at 0.05 and 
selection of stay at 0.10.

RESULTS: The prevalence of eating dysfunction, reflux 
and indigestion in the PD patients was 44.2%, 32.7%, 

32.7%, respectively. A history of corticosteroid therapy 
(b = 8.93, P  < 0.001) and all pills daily intake (b = 0.16, 
P  = 0.007) were positively correlated to GI symptoms, 
while residual renal Kt/V (b = -3.47, P  = 0.009) was 
negatively correlated to GI symptoms. Other factors 
were proven to be not associated with GI symptoms, 
with P  > 0.05.

CONCLUSION: Eating dysfunction, reflux and indi-
gestion were common in PD patients. Daily dosage of 
pills and corticosteroid history predicted GI symptoms, 
while residual renal function prevented them.
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INTRODUCTION
Gastrointestinal (GI) symptoms are common in patients 
with chronic renal failure (CRF)[1-3], especially in pa-
tients having continuous ambulatory peritoneal dialysis 
(CAPD)[4]. A variety of  GI symptoms in CAPD patients 
have been reported[4,5], of  which, gastroesophageal reflux 
symptoms (GERS), dyspepsia and eating dysfunction 
seem to be the most common ones[4,5].

Anderson et al[6] reported that 44.7% of  PD patients 
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had frequent gastroesophageal reflux disease (GERD) and 
that age < 60 years, smoking, and body mass index (BMI) 
≥ 27 predicted GERD; in contrast, sex, race, diabetes, 
PD, non steroidal anti-inflammatory drugs (NSAIDs), cal-
cium channel blockers (CCBs), and coffee and alcohol use 
did not. Stojakowska et al[7] have proven a negative correla-
tion between GERD symptom score index and normal-
ized protein catabolic rate (nPCR), and a positive correla-
tion between GERD symptom score and the time from 
onset of  CAPD, through observation in 43 patients. It is 
not clear whether PD per se is a risk factor for GERD[6].

It is the high prevalence of  GI symptoms in PD 
patients that raises questions about contributing factors 
and other possible factors, but previous studies obtained 
controversial results with a relatively small sample size. 
Whether the onset of  these GI symptoms is related to 
the chronic renal failure itself, its treatment, or, alterna-
tively, other factors, is still unknown.

The aim of  this study was to investigate GI symp-
toms in CAPD patients and to explore the possible cor-
related factors contributing to these symptoms.

MATERIALS AND METHODS
Ethics
Patients gave informed consent and the study was ap-
proved by the Ethics Committee of  Changhai Hospital, 
Shanghai, China.

Participants
The patients on active PD were recruited from the PD 
unit in Changhai Hospital. They consisted of  in-patients 
and out-patients who maintained PD for at least three 
months. Patients with dementia, severe infectious ill-
ness, hepatocholecystopathy, peritonitis in the last three 
months, unstable blood pressure or glucose levels, and 
unwillingness to participate in the study were excluded.

Subjective gastrointestinal symptoms: the 
gastrointestinal symptom rating scale
To evaluate the presence of  GI symptoms in PD patients, 
they were asked to complete the gastrointestinal symptom 
rating scale (GSRS) measuring GI symptoms in general.

The GSRS, a self-administered questionnaire, includes 
15 items and uses a 7-grade Likert scale defined by de-
scriptive anchors such that 1 = none, 2 = minor, 3 = mild, 
4 = moderate, 5 = moderately severe, 6 = severe, and 7 = 
very severe discomfort. The questionnaire was originally 
constructed as an interview-based rating scale designed 
to evaluate a wide range of  GI symptoms[8] and was 
later modified to become a self-administered question-
naire[9]. The items can be grouped into five dimensions: 
abdominal pain syndrome (three items), reflux syndrome 
(two items), indigestion syndrome (four items), diarrhea 
syndrome (three items), and constipation syndrome (three 
items). One dimension, eating dysfunction, which was de-
veloped in a manner analogous to the GSRS[10], was also 
considered relevant for the study and added to the origi-
nal GSRS. Eating dysfunction dimension includes ques-

tions concerning early satiety, difficulties in eating normal 
portions, and postprandial pain. The questions concern 
symptom severity during the previous two weeks. A di-
mension 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
By interviewing patients and/or reviewing the medical 
records we obtained information on age, height, weight, 
BMI, disease leading to CRF, history of  corticosteroid 
therapy, presence of  predialytic GI symptoms, daily dos-
age of  pills and duration, type and daily dialysate volume 
of  PD. The latest serum hemoglobin (HGB), albumin 
(ALB), and Kt/V urea, as an index of  dialysis adequacy, 
were obtained from the follow-up database. Kt/V were 
calculated by Daugirdas Formula[11].

Statistical analysis
Data were presented as mean (SD) for continuous vari-
ables that were approximately normally distributed, as 
median and interquartile range for skewed continuous vari-
ables, and as percentage for categorical variables. We used 
multiple regression analysis with stepwise variable selection 
to test for factors that predicted the GSRS scores with sig-
nificance level of  selection entry at 0.05 and selection of  
stay at 0.10. Results were considered significant when P < 
0.05. All analyses were performed with SPSS for Windows, 
version 16.0.

RESULTS
Patient characteristics
In total, one hundred and twelve PD patients were ap-
proached to participate in the study and completed the 
questionnaires. Table 1 presents characteristics of  the in-
cluded PD patients. The sex distribution among PD pa-
tients was 61 men and 51 women. The mean age among 
PD patients was 59.67 (14.18) years and the mean BMI 
was 23.26 (4.27) kg/m2. Patients with diabetes mellitus 
(DM) made up 24.1% of  the study population in total 
and a majority (87.5%) of  PD patients had no GI symp-
toms before the start of  PD. The median duration of  
PD was 15.00 (8.00-33.00) mo and 53.6% of  the patients 
underwent CAPD.

The gastrointestinal symptom rating scale scores
The prevalence of  troublesome GI symptoms (GSRS > 
1) was 61.6% for any dimension, 44.2% for eating dys-
function, 32.7% for reflux, 32.7% for indigestion, 18.6% 
for constipation, 6.2% for abdominal pain, and 5.3% for 
diarrhea (Figure 1). The mean GSRS scores for eating 
dysfunction were 1.57 (0.84), for reflux 1.71 (1.15), for 
indigestion 1.32 (0.56), for constipation 1.23 (0.58), for 
diarrhea 1.07 (0.35), for abdominal pain 1.04 (0.19).

GSRS scores and patient variables
There was no significant relationship between the GSRS 
scores and age, BMI, hemoglobin, albumin, presence of  
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diabetes, presence of  predialytic GI symptoms, perito-
neal Kt/V, and duration, type and daily dialysate volume 
of  PD, with P > 0.05 (Table 2).

There were three statistically significant predictors for 
the GSRS scores (Table 3). A history of  corticosteroid 
therapy (b = 8.93, P < 0.001) was significantly related to 
the GSRS scores and its coefficient was positive, indicat-
ing that if  a patient had a history of  corticosteroid thera-
py, he/she would attain higher GSRS scores than a patient 
who had not. Next, the daily dosage of  pills as patients 

daily intake (b = 0.16, P = 0.007) was significant and its 
coefficient was also positive, indicating that the more pills 
patients took daily, the higher the GSRS scores. Finally, 
the residual renal Kt/V (b = -3.47, P = 0.009) was signifi-
cant and its coefficient was negative which would indicate 
that higher residual renal Kt/V was related to lower GSRS 
scores (Table 3).

DISCUSSION
The present study shows that gastrointestinal symptoms 
are common in PD patients, especially eating dysfunction 
(44.2%), reflux and indigestion (both 32.7%). A history of  
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Table 1  Clinical features of the study population  n  (%)

Clinical features Patient 
(n  = 112)

Age (mean ± SD) (yr)   59.67 ± 14.18
Sex

Male   61 (54.5) 
Female   51 (45.5) 
BMI, mean (SD) (kg/m2)    23.26 (4.27)

DM status
DM   27 (24.1) 
Non-DM   85 (75.9) 

Disease leading to chronic renal failure
Chronic glomerulonephritis   40 (35.7)
Primary hypertension   31 (27.7)
Diabetes mellitus   22 (19.6)
Polycystic kidney disease   7 (6.2)
Gout   3 (2.7)
Primary hypertension combined with gout   3 (2.7)
Obstructive nephropathy   2 (1.8)
Chronic interstitial nephritis   1 (0.9)
Nephrotic syndrome   1 (0.9)
Ischemic renal disease   1 (0.9)
Microscopic Polyarteritis   1 (0.9)

Steroid history
Yes   8 (7.1)
No      104 (92.9)
Daily dosage of pills, median (interquartile ranges)1   12.00 (6.00-21.25) 

Predialytic GI symptoms
Yes   14 (12.5) 
No   98 (87.5) 
PD Duration, median (interquartile ranges) (mo)2   15.00 (8.00-33.00) 

Type of PD
CAPD   60 (53.6) 
IPD   50 (44.6) 
Daily peritoneal dialysate volume (mean ± SD) (L)3     7.83 ± 1.28
Albumin (mean ± SD) (g/L)4   33.96 ± 4.77
Hemoglobin (mean ± SD) (g/L)5 101.24 ± 20.06
Residual renal Kt/V, median (interquartile ranges)6     0.39 (0.00-0.82) 
Peritoneal Kt/V (mean ± SD)6     1.51 ± 0.39
Total Kt/V (mean ± SD)6     2.00 ± 0.51

1Restricted to the 106 patients (94.64% of the overall sample) for whom 
complete information on the daily dosage of pills was available; 2Restricted 
to the 109 patients (97.32% of the overall sample) for whom complete 
information on peritoneal dialysis duration was available; 3Restricted to the 
110 patients (98.21% of the overall sample) for whom complete information 
on peritoneal dialysate volume was available. 4Restricted to the 108 patients 
(96.43% of the overall sample) for whom complete information on serum 
albumin was available; 5Restricted to the 110 patients (98.21% of the overall 
sample) for whom complete information on serum hemoglobin was 
available; 6Restricted to the 81 patients (72.32% of the overall sample) for 
whom complete information on residual renal Kt/V, peritoneal Kt/V, and 
total Kt/V was available. BMI: Body mass index; DM: Diabetes mellitus; 
CAPD: Continuous ambulatory peritoneal dialysis; IPD: Intermittent 
peritoneal dialysis; GI: Gastrointestinal; PD: Peritoneal dialysis.

Table 2  Multiple stepwise regression of the variables not 
associated with the GSRS scores1

Variables t  P -value

Age  1.96 0.54
DM status  1.01 0.31
BMI -0.50 0.62
Hemoglobin  0.82 0.42
Albumin  0.68 0.50
Predialytic GI symptoms  0.49 0.62
PD type -0.89 0.38
Duration of PD -0.58 0.57
Daily dialysate volume -1.15 0.26
Peritoneal Kt/V -0.21 0.84
Total Kt/V -0.24 0.81

1Restricted to the 81 patients (72.32% of the overall sample) for whom 
complete information on age, diabetes status, weight, height, serum 
hemoglobin, albumin levels, presence of predialytic gastrointestinal 
symptom, peritoneal dialysis type, duration of peritoneal dialysis, daily 
dialysate volume, history of corticosteroid use, daily dosage of pills, 
residual renal Kt/V, peritoneal Kt/V, total Kt/V were available. Adjusted 
for diabetic status (yes = 1, no = 0), presence of predialytic GI symptoms 
(yes = 1, no = 0), PD type (CAPD = 1, IPD = 0). GSRS: Gastrointestinal 
symptom rating scale.

Figure 1  Prevalence and grading of gastrointestinal symptoms in peritoneal 
dialysis patients according to the gastrointestinal symptom rating scale.
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corticosteroid therapy (b = 8.93, P < 0.001) and the dos-
age of  pills patients took daily (b = 0.16, P = 0.007) were 
positively related to GSRS scores, whereas residual renal 
Kt/V (b = -3.47, P = 0.009) was negatively correlated to 
GSRS scores. Other suspected factors were not statistical-
ly related to GSRS scores, including age, BMI, hemoglo-
bin, albumin, presence of  diabetes, presence of  predialytic 
GI symptoms, peritoneal Kt/V, total Kt/V and duration, 
type and daily dialysate volume of  PD. 

More than half  of  the PD patients had various gas-
trointestinal complaints and patients who had a history 
of  corticosteroid therapy seemed to be susceptible to 
gastrointestinal symptoms. The more pills patients took 
daily, the more complaints of  GI symptoms. Otherwise, 
residual renal function seemed to be a protective factor 
for GI symptoms in PD patients since the higher the 
residual renal Kt/V, the less GI symptom complaints. In 
this study, PD specific factors including peritoneal Kt/V, 
total Kt/V, duration, type and daily dialysate volume of  
PD, were proven to contribute little to these symptoms.

GI symptoms are common in PD patients with a 
prevalence ranging from 43% to 58%[5-7,12]. Our results 
with a high prevalence of  eating dysfunction, indigestion 
and reflux symptoms are in line with these previous stud-
ies. Furthermore, these three symptoms were also shown 
to have the highest prevalence of  all GI symptoms in PD 
patients in a recent study[5]. The underlying pathophysi-
ological mechanisms might be (1) Delayed gastric empty-
ing, which is common in CRF patients. Strid et al[13] found 
that PD patients had longer gastric emptying time than 
predialytic state, but other studies found no obvious effect 
of  dialysate on gastric emptying[14-16]; (2) Increased intra-
peritoneal pressure (IPP). Dejardin et al[17] found the oc-
currence of  GERS was not different for patients with el-
evated day and night IPP; (3) Decreased lower esophageal 
sphincter pressure (LESP). Kim et al[18] demonstrated that 
CAPD patients with upper GI symptoms had lower LESP 
at 2000 mL of  infused dialysate than patients without. In 

contrast, Hylander et al[19] found no systematic changes in 
intragastric or LESPs at any time of  CAPD; and (4) Other 
factors. Aguilera et al[20] discovered GI abnormalities were 
negatively associated with nutrition. Van et al[21] have dem-
onstrated a glucose-based dialysate in the abdomen of  PD 
patients with delayed gastric emptying. 

As we know, PD patients are in a complicated clini-
cal condition and clinical manifestations are affected by 
many factors, among which drug taking is an important 
one. However, drugs have some adverse effects. In gen-
eral, patients who have a history of  corticosteroid therapy 
are more susceptible to GI symptoms than patients who 
haven’t, which also applies to PD patients. Not unex-
pectedly, we found corticosteroid taking history alone 
accounted for 18.9% of  GSRS scores, which is probably 
due to injury of  the digestive system caused by corticoste-
roids. High prevalence of  GI symptoms was also found in 
a transplant population and a rheumatism population[22,23], 
who both had a large consumption of  corticosteroids.

Besides drug history, the daily dosage of  pills patients 
take also plays an important role in causing GI symptoms. 
To our knowledge, this is the first study counting pills of  
patients’ daily intake and looking for an association be-
tween the amount of  pills and GI symptoms. We did find 
that the more pills taken, the more severe the GI symp-
toms. In our study, the average amount of  pills a PD pa-
tient took daily was almost 15, and the maximum amount 
was 51, which consisted of  CCBs, angiotensin converting 
enzyme inhibitors (ACEIs), angiotensin receptor blockers 
(ARBs), statins, active vitamin D, iron agents, ketoacids, 
anti-platelet drugs and varieties of  Chinese medicine, 
which were especially common in China. The underlying 
mechanisms are not fully understood.

Compared to hemodialysis (HD), PD is thought to 
provide better preservation of  residual renal function 
(RRF), which in many studies partly accounts for reduc-
tion of  mortality risk, decreasing inflammation factors, 
declining oxidative and carbonyl stress[24-27]. In addition, 
in our study, another highlight of  RRF we discovered 
was that it can prevent PD patients from developing GI 
symptoms. Apart from residual renal Kt/V, peritoneal 
Kt/V and total Kt/V were not proven to be correlated 
to GI symptom scores. These results indicated that the 
beneficial effect of  residual renal clearance and perito-
neal clearance were not equivalent with regard to patient 
outcome, and residual renal function may play a much 
more important role. Previous study has also shown 
that for each mL/min per 1.73 m2 increase in residual 
renal glomerular filtration rate (GFR), a 12% reduction 
in mortality rate was found[26]. In contrast, no significant 
effect of  peritoneal clearance on patient survival was es-
tablished[26]. Regarding this, GI symptoms in PD patients 
were more associated with the uremia itself, therefore 
PD specific factors were not involved.

Previous study has concluded that age < 60 and BMI 
≥ 27 predicted GERD in the general population, while 
diabetes and PD did not[6]. However, we found neither 
age, BMI nor diabetes with PD predicted GI symptoms in 
PD patients. This may be due to the limitation in sample 

2815 June 14, 2010|Volume 16|Issue 22|WJG|www.wjgnet.com

Table 3  Coefficients of multiple stepwise regression model of 
the variables associated with GSRS scores1

Variables Unstandardized 
coefficients

Standardized 
coefficients

t P  value

B SD b

Constant 21.89 1.25 - 17.58 < 0.001
History of 
corticosteroids

  8.93 2.13  0.39   4.20 < 0.001

Daily dosage of 
pills

  0.16 0.06  0.26   2.80    0.007

Residual renal 
Kt/V

 -3.47 1.30 -0.25  -2.68    0.009

1Restricted to the 81 patients (72.32% of the overall sample) for whom 
complete information on age, diabetes status, weight, height, serum 
hemoglobin, albumin levels, presence of predialytic gastrointestinal 
symptoms, peritoneal dialysis type, duration of peritoneal dialysis, daily 
dialysate volume, history of corticosteroid use, daily dosage of pills, 
residual renal Kt/V, peritoneal Kt/V, total Kt/V were available. Adjusted 
for history of corticosteroid use (yes = 1, no = 0).
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size. Furthermore, albumin, as an index of  nutrition, 
and duration of  PD were not related to GI symptoms in 
our study. However, other studies obtained controversial 
results. A negative correlation between GERD symp-
tom score and nPCR, and a positive correlation between 
GERD symptom score and the duration of  CAPD, were 
found through observation in 43 patients[7]. Moreover, 
analyses of  99 dialytic patients revealed that gastrointesti-
nal symptom scores were not different in hypoalbuminemic 
and normoalbuminemic patients[28]. In addition, gastroin-
testinal life quality was found not to be correlated with the 
duration of  PD treatment[29]. Factors which contributed to 
these conflicting results might be the sample size and the 
different ways used in evaluating the GI symptoms.

Our study included only CAPD and intermittent 
peritoneal dialysis (IPD) patients and neither of  these 
groups was independently associated with GI symptom 
scores. Further evaluation in a larger population with dif-
ferent types of  PD is needed for finding out the relation 
between PD type and GI symptoms.

Volume of  dialysis fluid used was also a non-predic-
tor. Another study recruited 61 PD patients and showed 
a strong linear correlation between IPP and intraperi-
toneal volume, but failed to find any influence of  IPP 
on the occurrence of  GERS except that patients with 
GERS had a higher BMI[17]. The increased IPP was still 
not a rational explanation for the high prevalence of  GI 
symptoms in the PD population.

One limitation of  the present study is the relatively 
small number of  samples, which may influence the 
power of  statistical tests. Some factors, such as age, daily 
dosage and PD type showed a tendency to be correlated 
with GI symptoms, but correlation did not reach statisti-
cal significance because of  the fact that 31 of  112 sam-
ples were excluded from the multiple regression model 
for the missing value of  Kt/V and we only recruited pa-
tients with CAPD and IPD. Another limitation refers to 
the probable subjective bias in answering the question-
naire. Only one self-administered questionnaire was used 
in the study. Still another limitation refers to the lack of  
a control group consisting of  patients undergoing HD.

In conclusion, the present study demonstrates a high 
prevalence of  troublesome GI symptoms in PD patients, 
a positive correlation between history of  corticosteroid 
use, the amount of  pills patients take daily, and GI symp-
toms, and a negative correlation between residual renal 
function and GI symptoms. GI symptoms are more com-
mon in PD than in HD patients as well as compared to 
the predialytic population[4] which strongly suggests that 
PD treatment is a putative cause of  GI symptoms. How-
ever, the present study failed to prove a relationship be-
tween PD specific factors and GI symptoms. Therefore, 
further evaluation in a larger population of  PD patients 
with a control group is needed.
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Gastrointestinal (GI) symptoms are more common in patients undergoing 
peritoneal dialysis (PD) than in patients with chronic renal failure undergoing 
hemodialysis, though the cause and the correlated factors are largely unknown. 
Uremia itself and the impaired digestive system caused by PD are the main 
suspected causes. 
Research frontiers
PD patients are proven to have a higher prevalence of GI symptoms. Many 
studies have focused on the impact of dialysate on the gastrointestinal tract 
but obtained controversial results. In this study, the authors demonstrate that 
gastrointestinal complaints in PD patients are more related to a history of cor-
ticosteroid therapy, the number of pills taken daily and residual renal function 
rather than effects of the dialysate. 
Innovations and breakthroughs
Recent reports have highlighted the high prevalence of GI symptoms in PD 
patients and their poor treatment. This is the first study exploring possible cor-
related factors from almost all details in the life of PD patients. In addition, this 
is the first study demonstrating that dialysate is not the main cause of GI symp-
toms in PD patients. Furthermore, this study suggests that GI symptoms in PD 
patients may be affected by residual renal function and drug history.
Applications 
By understanding what factors are related to GI symptoms in PD patients, this 
study may represent a future strategy for prevention and intervention in the 
treatment of PD patients with GI symptoms.
Terminology
GSRS, Gastrointestinal Symptom Rating Scale, a self-administered question-
naire, includes 15 items and uses a 7-grade Likert scale defined by descriptive 
anchors such that 1 = none, 2 = minor, 3 = mild, 4 = moderate, 5 = moderately 
severe, 6 = severe, and 7 = very severe discomfort. The items can be grouped 
into five dimensions: abdominal pain syndrome (three items), reflux syndrome 
(two items), indigestion syndrome (four items), diarrhea syndrome (three items), 
and constipation syndrome (three items). One dimension, eating dysfunction, 
which was developed in a manner analogous to the GSRS, was also consid-
ered relevant for the study and added to the original GSRS.
Peer review
This is a straightforward, well done study with straightforward conclusions. I 
hope the authors will take the next step and perform a more rigorous study with 
2 control arms (chronic renal failure and HD) in a prospective fashion.
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