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Abstract
AIM: To investigate the effect of gastric acid suppres-
sants and prokinetics on peritonitis development in 
peritoneal dialysis (PD) patients.

METHODS: This was a single-center, retrospective 
study. The medical records of 398 PD patients were 
collected from January 2000 to September 2012 and 
analyzed to compare patients with at least one episode 
of peritonitis (peritonitis group, group A) to patients 
who never had peritonitis (no peritonitis group, group 
B). All peritonitis episodes were analyzed to compare 
peritonitis caused by enteric organisms and peritonitis 
caused by non-enteric organisms.

RESULTS: Among the 120 patients who met the inclu-
sion criteria, 61 patients had at least one episode of 

peritonitis and 59 patients never experienced peritoni-
tis. Twenty-four of 61 patients (39.3%) in group A and 
15 of 59 patients (25.4%) in group B used gastric acid 
suppressants. Only the use of H2-blocker (H2B) was 
associated with an increased risk of PD-related perito-
nitis; the use of proton pump inhibitors, other antacids, 
and prokinetics was not found to be a significant risk 
factor for PD-related peritonitis. A total of 81 episodes 
of peritonitis were divided into enteric peritonitis (EP) 
or non-enteric peritonitis, depending on the causative 
organism, and gastric acid suppressants and prokinet-
ics did not increase the risk of EP in PD patients.

CONCLUSION: The use of H2B showed a trend for an 
increased risk of overall PD-related peritonitis, although 
further studies are required to clarify the effects of 
drugs on PD-related peritonitis.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Bacterial overgrowth/proliferation in an intra-
luminal environment with a high pH is a well-recognized 
mechanism for peritonitis development, especially in 
liver cirrhosis patients. Several studies have investi-
gated whether this mechanism causes peritoneal dialy-
sis (PD)-related peritonitis, although conflicting results 
have been obtained for the association between acid 
suppressive therapy and PD-related peritonitis. In ad-
dition, no study was conducted to evaluate the asso-
ciation between prokinetics and PD-related peritonitis. 
Therefore, we sought to assess the effect of gastric 
acid suppressants and prokinetics on PD-related peri-
tonitis. In the present study, H2B use, but not proton 
pump inhibitor use, was identified as an independent 
risk factor for PD-related peritonitis development.
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INTRODUCTION
Peritonitis is common in peritoneal dialysis (PD) patients 
and is associated with significant morbidity and mortal-
ity[1,2]. Several studies have evaluated the risk factors for 
PD-related peritonitis; in particular, ethnicity and body 
mass index have been identified as independent risk fac-
tors for PD-related peritonitis in large cohort studies[3,4]. 
However, obesity is not a useful predictor of  the risk 
for peritonitis in East Asian PD patients because of  the 
lower prevalence of  obesity.

Diverticulosis is also a risk factor for PD-related 
peritonitis[5]. With mucosal thinning and/or microper-
foration of  the colonic diverticulum, microorganisms in 
the gastrointestinal tract can easily transmigrate into the 
peritoneal space. The other potential risk factor for PD-
related peritonitis is acid suppressive therapy, as several 
recent studies have shown that a higher pH in the gas-
trointestinal tract induced by gastric acid suppressants 
provides a good environment for microbial proliferation 
and overgrowth[6-9]. Although these studies showed an 
association between acid suppression treatment and PD 
peritonitis, the results remain controversial[9-12]. In addi-
tion, few studies have examined the effects of  acid sup-
pressive therapy in Asian patients with PD. Furthermore, 
several drugs such as immunosuppressants and prokinet-
ics can influence the development of  PD-related perito-
nitis and have not been evaluated simultaneously, which 
may have led to bias in previous studies. Moreover, many 
patients with end-stage renal disease (ESRD) experience 
gastroparesis or reduced bowel movements, and several 
studies have identified an association between gastroin-
testinal dysmotility and spontaneous bacterial peritonitis 
in cirrhotic patients and animal models of  liver cirrhosis 
(LC). Indeed, decreased intestinal motility and extended 
transit time can lead to bacterial overgrowth and bacte-
rial translocation from the gastrointestinal tract[13-16]. 
However, no study has clarified the effects of  prokinet-
ics on PD-related peritonitis.

This study aimed to evaluate whether acid suppres-
sive therapy is associated with an increased risk of  PD-
related peritonitis, especially peritonitis caused by enteric 
organisms. In addition, we assessed the effects of  proki-
netics on PD-related peritonitis.

MATERIALS AND METHODS
Patients
Data from 398 patients with ESRD who underwent PD 

at our institution between January 2000 and September 
2012 were collected. This study was approved by the In-
stitutional Review Board of  the Seoul National Univer-
sity Hospital.

This study included only adult patients aged ≥ 20 
years; therefore, 54 patients aged < 20 years were exclud-
ed. Sixty-three patients were excluded because of  incom-
plete data and 4 patients because of  peritonitis related to 
perforation of  the gastrointestinal tract or gallbladder. 
Twenty-three patients with LC were excluded because 
there were no standard criteria to distinguish PD-related 
peritonitis from spontaneous bacterial peritonitis. In ad-
dition, 133 patients who were previously administered 
antibiotics were excluded. One patient who did not re-
ceive PD after surgical replacement of  the PD catheter 
was also excluded (Figure 1). Peritonitis episodes were 
identified by reviewing the medical records of  patients. 
PD-related peritonitis was diagnosed if  at least 2 of  the 
following diagnostic criteria were met: (1) abdominal 
pain or cloudy PD effluent; (2) leukocytosis in the peri-
toneal fluid effluent (white blood cells > 100/mm3, with 
at least 50% polymorphonuclear neutrophils); or (3) a 
positive Gram stain or positive culture from PD efflu-
ent[17]. All episodes of  peritonitis were initially treated by 
intraperitoneal administration of  first-generation cepha-
losporin (cefazolin) and third-generation cephalosporin 
(ceftazidime). Management of  peritonitis depended on 
the clinical course and results of  the antibiotic resistance 
tests for each isolated organism. To minimize poten-
tial bias, we excluded individual episodes of  recurrent 
or relapsing peritonitis. According to the International 
Society for Peritoneal Dialysis recommendations[2], re-
current peritonitis is defined as newly developed peri-
tonitis caused by a different organism within 4 wk of  
the completion of  therapy for a prior episode, whereas 
relapsing peritonitis is defined as newly developed peri-
tonitis caused by the same organism within 4 wk of  the 
completion of  therapy for a prior episode. In addition, 
we included only up to the third episode for each patient 
in the analysis to minimize potential bias.

Data collection and outcome measurement
Medical records were reviewed by a single trained inves-
tigator. Baseline characteristics including age, sex, cause 
of  ESRD, modality of  PD, initial serum albumin level, 
and presence of  comorbidities such as diabetes melli-
tus, hypertension, and diverticulosis were recorded. The 
presence of  diverticulosis was determined by reviewing 
previous findings of  abdomen and pelvic contrast-en-
hanced computed tomography or colonoscopy. Data on 
treatment with gastric acid suppressants, prokinetics, and 
immunosuppressants were also collected. Data on acid 
suppressive therapy with proton pump inhibitors (PPIs), 
histamine-2 receptor blockers (H2Bs), and other antac-
ids were recorded separately. Ribeiro et al[18] reported that 
PPI use 48 h after the first dose increases and sustains 
gastric acid suppression. In addition, a single dose of  
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PPI per day may cause protopathic bias. Therefore, for 
this study, the use of  acid suppressants was defined as 
the use of  any PPIs or H2Bs for at least 2 d. Because 
the therapeutic doses of  PPIs or H2Bs reach a steady 
state after daily dosing and thus achieve their maximal 
effective level between 5 to 7 d, the use of  gastric acid 
suppressants was classified into four groups: use within 
the previous 7 d, use within the previous 30 d but not 
within the past 7 d, use within the previous 1 year but 
not within the last 30 d, and no use of  acid suppressants. 
The appropriate indications for treatment with a gastric 
acid suppressant were defined as follows: gastroesopha-
geal reflux disease (GERD), peptic ulcer disease (PUD), 
Barrett’s esophagus, and concomitant use of  steroids or 
non-steroidal anti-inflammatory drugs. Prokinetic agents 
were assumed to be administered to patients with clini-
cal symptoms associated with decreased gastrointestinal 
motility. In most of  the cases, the reasons for prescrip-
tion were not described in the medical records. In group 
A (the peritonitis group), the use of  gastric acid sup-
pressants and other medications was determined by 
reviewing the electronic medical records from the most 
recent clinical visits 1 year prior to the first episode of  
peritonitis. In group B (no peritonitis group), the use of  
medications was determined by reviewing the records 
from the most recent clinical visit 1 year prior to the last 
outpatient visit, renal transplantation, death, or transfer 
date to hemodialysis or other renal replacement modali-
ties. Each peritonitis episode was classified as enteric 
peritonitis (EP) or non-enteric peritonitis (NEP) de-
pending on the organism isolated from the PD effluent 
culture. Microorganisms known to colonize the gastroin-
testinal tract, such as Gram-negative bacteria and Entero-
coccus and Candida species, were the causative organisms 
of  EP, whereas all other organisms were pathogens of  
NEP. For the comparison of  mediations used in the EP 

and NEP groups, the medications used were determined 
from the records of  the most recent clinical visits 1 year 
prior to the first episode of  peritonitis.

Statistical analysis
Baseline characteristics are presented as the mean ± 
standard deviation or median and percentage for cate-
gorical variables. Statistical analysis was performed using 
Student’s t-test for the comparison of  numerical vari-
ables and the chi-squared test or Fisher’s exact test for 
the comparison of  categorical variables between groups. 
All probability values were two-tailed, and the signifi-
cance levels were set at 0.05. Multivariate logistic regres-
sion analysis was performed to assess the association of  
significant variables in the univariate analysis with the 
occurrence of  peritonitis. All analyses were performed 
using SPSS version 19.0 for Windows (IBM, New York, 
United States).

RESULTS
Baseline characteristics of the study patients
A total of  120 patients were included in the study: 61 
patients in group A and 59 patients in group B. Table 1 
summarizes the clinical characteristics of  the two groups. 
In both groups, the common causes of  renal failure 
were diabetic nephropathy and glomerulonephritis (GN). 
The GN cases included immunoglobulin A nephropa-
thy (6/19 in group A, 12/20 in group B), focal segment 
glomerular sclerosis (4/19 in group A, 3/20 in group 
B), lupus nephritis (1/19 in group A, 1/20 in group B), 
hepatitis B virus-associated GN (1/19 in group A, none 
in group B), and other types of  GN (7/19 in group A, 
4/20 in group B). The baseline concentrations of  serum 
albumin were 3.51 ± 0.47 mg/dL in group A and 3.60 ± 
0.48 mg/dL in group B. There was no significant differ-
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Peritoneal dialysis due to ESRD (n  = 398)

Excluded 
Under 20 years: n  = 54
Incomplete data: n  = 63
Peritonitis related to GIT/GB perforation: n  = 4 
Never had PD after PD catheter insertion: n  = 1
Liver cirrhosis: n  = 23
Antibiotics treatment within 1 years: n  = 133

Total included patients (n  = 120)

Peritonitis group (group A, n  = 61)
   Peritonitis episode n  = 81

No peritonitis group (group B, n  = 59)

Figure 1  Patient inclusion/exclusion chart. Two hundred seventy-eight patients were excluded, as shown in the flow chart. Among the included 120 patients, 61 
patients with at least one episode of peritonitis (group A) and 59 patients without peritonitis (group B) were compared. The data for 81 peritonitis episodes were col-
lected from 61 patients in group A. PD: Peritoneal dialysis; GIT: Gastrointestinal tract; GB: Gallbladder; ESRD: End-stage renal disease.
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Drug effects on PD-related peritonitis
Table 2 summarizes the results of  the comparison be-
tween group A and group B patients in terms of  acid 
suppressive therapy, prokinetics, and immunosuppres-
sants. PPIs or H2Bs were administered to 20 of  the 61 
patients (32.8%) in group A and 13 of  the 59 patients 
(22.0%) in group B. Pantoprazole was the most fre-
quently prescribed PPI, and famotidine was the most 
frequently used H2B. The reasons for prescribing PPI 
or H2B were not recorded in 18 of  the 33 patient files 
(54.5%). Inappropriate indications for drug treatment in-
cluded gastritis (24.2%) and nausea or vomiting (12.1%). 
The drugs were administered properly in 3 patients, 
including 1 patient with GERD (3.0%), 1 patient with 
PUD (3.0%), and 1 patient who concomitantly received 
steroids (3.0%).

Univariate analysis showed that the use of  H2Bs 
significantly increased the risk of  PD-related peritoni-
tis. Using linear-by-linear association analysis, a higher 
proportion of  patients with peritonitis used H2Bs than 
those without peritonitis for each time interval of  treat-
ment (previous 7 d, 8-30 d prior to peritonitis, and 
within the last 1 year but not in the previous 30 d). No 
association between PPI, other antacid, or prokinetic use 
and PD-related peritonitis was found. Furthermore, ex-
posure to immunosuppressants was not associated with 
PD-related peritonitis. In the multivariate analysis, we 
found that H2B use within 1 year prior to the develop-
ment of  peritonitis was an independent risk factor for 
the increased risk of  peritonitis development (OR = 6.55; 
95%CI: 1.64-26.26; P = 0.008) (Table 3).

Drug effects on enteric peritonitis
During the study period, 54 of  the 61 patients in group 
A experienced a single episode of  peritonitis, according 
to the inclusion criteria, 12 patients had two episodes, 
and one patient had three episodes. A total of  81 epi-
sodes were included in the study, and all episodes were 
classified as EP or NEP, depending on the causative or-
ganism. Baseline characteristics did not show statistically 
significant differences between the groups (Table 4).

The causative microorganisms were identified from 
peritoneal fluid culture in 61 of  the 81 episodes. Esch-
erichia coli (9/26, 34.6%) was the most frequently isolated 
enteric microorganism, and Streptococcus species (14/55, 

ence in baseline characteristics between the two groups (P 
= 0.336).
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Table 1  Clinical characteristics of the included patients  n  (%)

Variables Peritonitis 
group 

(n  = 61)

No peritonitis 
group 

(n  = 59)

P  value

Age (yr), [median (range)]   51 (27-79)   49 (24-77) 0.653
Sex (male) 55 (52.9) 81 (56.6) 0.558
Height (cm) 162.09 ± 6.94 163.21 ± 8.45 0.435
Bwt (kg)   57.68 ± 8.41     59.49 ± 11.24 0.332
BMI [m/(kg)2]   21.98 ± 2.73   22.26 ± 3.48 0.628
Cause of ESRD
   Glomerulonephritis 19 (31.1) 20 (33.9) 0.153
   DM 21 (34.4) 12 (20.3)
   HTN 5 (8.2) 1 (1.7)
   Polycystic kidney disease 1 (1.6) 2 (3.4)
   Unknown/idiopathic 11 (18.0) 17 (28.8)
   Other cause 4 (6.6) 7 (11.9)
HTN 50 (82.0) 53 (89.8) 0.217
DM 23 (37.7) 17 (28.8) 0.302
Diverticulosis 1 (2.3) 3 (6.7) 0.616
PD modality (CAPD) 51 (83.6) 47 (79.7) 0.577
Initial serum Albumin (mg/dL) 3.51 ± 0.47 3.60 ± 0.48 0.336
Peritonitis free time (d), 
[median (range)] 762 (31-3918) 1302 (100-4234) 0.070

Table 2  Acid-suppressive therapy and other medications in 
peritonitis group and no peritonitis group  n  (%)

Peritonitis 
group

No peritonitis 
group

P  value

(n  = 61) (n  = 59)

Use of PPIs 6 (9.8) 10 (16.9) 0.252
   ≤ 7 d 5 (8.2) 4 (6.8) 0.691
   8-30 d 0 (0.0) 1 (1.7)
   > 30 d-1 yr 1 (1.6) 5 (8.5)
   No use 55 (90.2) 49 (83.1)
Use of H2Bs 15 (24.6) 4 (6.8) 0.011
   ≤ 7 d   7 (11.5) 3 (5.1) 0.041
   8-30 d 1 (1.6) 0 (0.0)
   > 30 d-1 yr   7 (11.5) 1 (1.7)
   No use 46 (75.4) 55 (93.2)
Use of other antacids 4 (6.6) 3 (5.1) 1.000
   ≤ 7 d 3 (1.9) 1 (1.7) 0.472
   8-30 d 1 (0.0) 1 (1.7)
   > 30 d-1 yr 0 (1.9) 1 (1.7)
   No use 57 (96.2) 56 (94.9)
Use of prokinetics 20 (32.8) 18 (30.5) 0.789
   ≤ 7 d 11 (18.0) 10 (16.9) 0.712
   8-30 d 2 (3.3) 0 (0.0)
   > 30 d-1 yr   7 (11.5)   8 (13.6)
   No use 41 (67.2) 41 (69.5)
Use of immunosuppressants 4 (6.6) 3 (5.1) 1.000
   ≤ 7 d 2 (3.3) 1 (1.7) 0.610
   8-30 d 0 (0.0) 0 (0.7)
   > 30 d-1 yr 2 (3.3) 2 (3.4)
   No use 57 (93.4) 56 (94.9)

Data presented as mean ± SD, unless otherwise stated. Bwt: Body weight; 
BMI: Body mass index; ESRD: End stage renal disease; DM: Diabetes 
mellitus; HTN: Hypertension; LC: Liver cirrhosis; PD: Peritoneal dialysis; 
CAPD: Continuous ambulatory peritoneal dialysis.

PPIs: Proton pump inhibitors; H2B: H2-blockers. 

Table 3  Multivariate analysis of potential risk factors for the 
development of peritoneal dialysis related peritonitis

Odds ratio 95%CI P  value

Initial serum albumin level 0.50 0.20-1.25 0.139
Use of Immunosuppressants 1.85   0.28-12.40 0.527
Use of PPIs 0.50 0.20-1.25 0.364
Use of H2Bs 6.55   1.64-26.26 0.008
Use of other Antacids 1.47   0.21-10.29 0.696
Use of prokinetics 1.70 0.67-4.33 0.269

PPIs: Proton pump inhibitors; H2Bs: H2-blockers. 
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24.5%) were the most frequently identified non-enteric 
microorganisms. The peritoneal fluid cultures from 20 
episodes were negative (Table 5). The effects of  various 
medications taken within 1 year prior to peritonitis on the 
development of  EP are summarized in Table 6. When 
culture-negative peritonitis was included in the NEP 
group, no statistically significant association was found 
between exposure to gastric acid suppressants and EP. 
In addition, the use of  prokinetics and immunosuppres-
sants did not influence the development of  EP (Table 6). 
When culture-negative peritonitis was excluded from the 
NEP group, the overall results were similar to those of  
the NEP group that included culture-negative peritonitis. 
The use of  PPIs, H2Bs, other antacids, prokinetics, and 
immunosuppressants did not increase the risk of  devel-
opment of  EP (Table 6).

Discussion
Bacterial overgrowth and proliferation in an intraluminal 
environment with a high pH is a well-recognized mecha-
nism for the development of  peritonitis, especially in LC 
patients[6,7,10,13]. Several studies have investigated whether 
this mechanism causes PD-related peritonitis, especially 
enteric pathogen infections, although conflicting results 
have been obtained for the association between acid 
suppressive therapy and PD-related peritonitis. Caravaca 
et al[12] reported that gastric acid suppressive therapy was 
an independent risk factor for EP, and Nessim et al[11] re-

ported that H2B use was associated with a higher risk of  
EP in PD patients. Conversely, del Peso et al[10] did not 
find any effect of  gastric acid suppressants on EP. These 
studies were valuable but limited in design. Therefore, 
we carefully excluded patients with liver cirrhosis, prior 
use of  antibiotics, and a history of  medication use that 
might influence peritonitis development to investigate 
the relationship between acid suppressive therapy and 
PD-related peritonitis. In the present study, H2B use, but 
not PPI use, was identified as an independent risk factor 
for the development of  PD-related peritonitis after ad-
justing for variable factors. Therefore, our results suggest 
an association between H2Bs and PD-related peritonitis.

Keane et al[19] evaluated the metabolism of  PPIs such 
as rabeprazole and showed that PPI clearance was not 
affected by renal failure. Conversely, Sica et al[20] analyzed 
the pharmacokinetics of  H2B using ranitidine and re-
ported that H2B clearance was decreased in continuous 
ambulatory PD patients compared to that observed in 
individuals with normal kidney function. Therefore, acid 
suppression with H2B treatment may be more powerful 
than that obtained with PPIs in PD patients. However, 
our results showed that neither H2Bs nor PPIs increased 
the risk of  EP development, which suggests that a 
mechanism independent of  acid suppression is involved 
in the development of  PD-related peritonitis. Peritoneal 
macrophages, mast cells, and migrated leukocytes play 
crucial roles in the immune response to bacterial inva-
sion. Histamine, which is released by peritoneal mast 
cells, stimulates vasodilation and encourages leukocyte 
transmigration. Moreover, histamine induces the ag-
gregation of  complement and opsonin, which promotes 
bacterial phagocytosis[21-23]. H2Bs block these mecha-
nisms and also inhibit inflammation-generated increases 
in nitric oxide concentrations[24], resulting in reduced 
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Table 4  Clinical characteristics of peritonitis patients by the 
causative pathogen  n  (%)

Variables Included peritonitis episode (n  = 81)

Enteric 
peritonitis

Non-enteric 
peritonitis

P  value

(n  = 26) (n  = 55)

Age (yr) [median (range)] 51.5 (29-69) 51.0 (27-79) 0.990
Sex (male)  16 (61.5)  27 (49.1) 0.295
Height (cm) 162.34 ± 7.88 162.21 ± 6.82 0.943
Bwt (kg) 56.93 ± 7.88 57.95 ± 8.50 0.610
BMI [m/(kg)2] 21.61 ± 2.68 22.05 ± 2.81 0.504
Cause of ESRD
   Glomerulonephritis 12 (46.2) 17 (30.9) 0.250
   DM   7 (26.9) 20 (36.4)
   HTN   3 (11.5) 3 (5.5)
   Polycystic kidney disease 0 (0.0) 1 (1.8)
   Unknown/idiopathic   3 (11.5) 11 (20.0)
   Other cause 1 (3.8) 3 (5.5)
HTN 21 (80.8) 43 (78.2) 0.789
DM   8 (30.8) 25 (45.5) 0.209
Diverticulosis 0 (0.0) 0 (0.0)
PD modality (CAPD) 23 (88.5) 46 (83.6) 0.743
Initial serum Albumin (mg/dL) 3.52 ± 0.45 3.47 ± 0.43 0.687
Peritonitis free time (d) 
[median (range)] 692 (31–3696) 1064 (31-5383) 0.380

Data presented as mean ± SD, unless otherwise stated. Bwt: Body weight; 
BMI: Body mass index; ESRD: End stage renal disease; DM: Diabetes 
mellitus; HTN: Hypertension; LC: Liver cirrhosis; PD: Peritoneal dialysis; 
CAPD: Continuous ambulatory peritoneal dialysis. 

Table 5  Isolated microorganisms of the peritonitis episodes 
by the peritoneal dialysis effluent culture

Causative organism Peritonitis episodes 
(n  = 81)

Percentage (%)

Escherichia coli   9 11.1
Klebsiella species   4   4.9
Acinetobacter species   3   3.7
Enterococcus species   1   1.2
Enterobacter species   0 0
Bacillus species   4   4.9
Pseudomonas species   0 0
Staphylococcus aureus   0 0
Other staphylococcus species 
(CoNS, etc.)

  9  11.1

Streptococcus species 14 17.3
Corynebacterium species   1 1.2
Micrococcus species   1   1.2
Candida species   2   2.5
Other   3   3.7
Polymicrobial 10 12.3
No growth 20 24.7

CoNS: Coagulase negative staphylococcus.
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phagocytosis and antimicrobial effects. These facts sup-
port the hypothesis that H2Bs increase the risk of  PD-
related peritonitis.

Many ESRD patients experience abdominal dis-
comfort, dyspepsia, and constipation due to decreased 
dietary fiber content, inadequate liquid intake, electro-
lyte imbalance, the use of  certain medications such as 
phosphate binders containing aluminum, and calcium- 
or iron-replacement therapy. Diabetic nephropathy is the 
most common cause of  ESRD[25,26], and most of  these 
patients also show diabetic gastroparesis and decreased 
intestinal motility. Although the reasons for prescription 
were not described in detail, these symptoms might be 
related to the use of  gastric acid suppressants and/or 
prokinetic drugs. Previous studies have shown an associ-
ation between gastrointestinal dysmotility and spontane-
ous bacterial peritonitis in patients with LC[13-16]. There-
fore, we investigated the effects of  prokinetics on PD-
related peritonitis, and our data showed that prokinetic 
use was not associated with a reduced risk of  PD-related 
peritonitis. To our knowledge, this is the first study to 
investigate the association between prokinetic drugs and 
PD-related peritonitis, and further studies are therefore 
needed to confirm the effects of  prokinetics on PD-
related peritonitis.

The prognosis of  EP is worse in patients with PD-
related peritonitis, and peritonitis caused by enteric 
organisms is also associated with increased rates of  PD 
catheter loss, prolonged hospitalization, and mortal-
ity[27,28]. In this study, we found no statistically significant 
variables that increased the risk of  EP. However, this 
result should be interpreted with caution because of  the 
small number of  peritonitis episodes that were found 
with each individual drug use.

This study was superior to previous studies in several 
aspects. First, we carefully excluded patients with LC 
or previous antibiotic use. Furthermore, we performed 
multiple logistic regression analysis using various clinical 
factors such as the use of  immunosuppressive agents 
and prokinetics, thus eliminating these potentially con-
founding factors. Second, a complete history of  H2B 
and PPI use was obtained, as both drugs required a 

prescription in Korea during the study period. In addi-
tion, H2B and PPI use was defined as the use of  these 
drugs for at least 2 d to prevent protopathic bias, which 
increased the causality of  the results. 

There were also several limitations to this study. First, 
this was a retrospective study that lacked clinical data 
on the reasons for gastric acid suppressant prescription. 
The study design did not permit analysis of  individual 
drug doses and potential confounding factors such as 
type of  PD and exit-site infection. Furthermore, few pa-
tients used H2Bs or PPIs, so the sample size was small. 
When we compared the EP and NEP groups, the num-
ber of  peritonitis episodes treated with H2B or other 
medications was considerably smaller than that in groups 
A and B. To overcome these limitations, a prospective, 
randomized, placebo-control study is needed, which 
may put patients at unnecessary risk. As an alternative, 
a well-designed, prospective cohort study might provide 
further evidence of  the association between acid sup-
pressive therapy and PD-related peritonitis. 

In conclusion, H2Bs tended to increase the risk of  
PD-related peritonitis, whereas PPIs and prokinetics did 
not. However, further large prospective cohort studies 
are required to assess the effects of  gastric acid suppres-
sants and prokinetics on the development of  peritonitis 
in PD patients. 

COMMENTS
Background
Bacterial overgrowth and proliferation in an intraluminal environment with a high 
pH is a well-recognized mechanism for the development of peritonitis, especial-
ly in liver cirrhosis (LC) patients. Several studies have investigated whether this 
mechanism causes peritoneal dialysis (PD)-related peritonitis, although conflict-
ing results have been obtained for the association between acid suppressive 
therapy and PD-related peritonitis. In addition, previous studies have shown 
an association between gastrointestinal dysmotility and spontaneous bacterial 
peritonitis in patients with LC, although no study was conducted to evaluate the 
association between prokinetics and PD-related peritonitis.
Research frontiers
The authors sought to assess the effect of not only gastric acid suppressants 
but also prokinetics on PD-related peritonitis.
Innovations and breakthroughs
In the present study, Histamine 2 receptor blocker (H2B) use, but not proton 
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Table 6 Acid-suppressive therapy and other medications in enteric peritonitis group and non-enteric peritonitis group  n  (%)

Included peritonitis episode (n  = 81)

Enteric peritonitis (n  = 26) Non-enteric peritonitis (n  = 55) P  value

 Sterile peritonitis included in NEP group Use of PPIs   3 (11.5)   8 (14.5) 1.000
Use of H2Bs   6 (23.1) 15 (27.3) 0.687
Use of other antacids 1 (3.8) 5 (9.1) 0.658
Use of prokinetics   5 (19.2) 18 (32.7) 0.209
Use of immunosuppressants 2 (7.7)   7 (12.7) 0.501

Sterile peritonitis excluded in NEP group Use of PPIs   3 (11.5)   5 (14.3) 1.000
Use of H2Bs   6 (23.1)   9 (25.7) 0.818
Use of other antacids 1 (3.8) 3 (8.6) 0.629
Use of prokinetics   5 (19.2) 13 (37.1) 0.129
Use of immunosuppressants 2 (7.7)   5 (14.3) 0.688

PPIs: Proton pump inhibitors; H2Bs: H2-blockers. NEP: Non-enteric peritonitis.
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pump inhibitors (PPIs) or prokinetics use, was identified as an independent risk 
factor for the development of PD-related peritonitis after adjusting for variable 
factors. This study was superior to previous studies in the following aspects. 
First, the authors carefully excluded patients with LC or previous antibiotic use. 
Furthermore, this study performed multiple logistic regression analysis using 
various clinical factors such as the use of immunosuppressive agents and 
prokinetics, thus eliminating confounding factors. Second, a complete history of 
H2B and PPI use was obtained, as both required a prescription in Korea during 
the study period.
Applications
The study results suggest that H2Bs tend to increase the risk of PD-related 
peritonitis, whereas PPIs and prokinetics do not.
Terminology
PPI: a class of drugs whose main action is a pronounced and long-lasting 
reduction of gastric acid production; H2B: a group of drugs used to block the 
action of histamine on parietal cells in the stomach, decreasing the production 
of acid by these cells; Prokinetics: a type of drug that enhances gastrointestinal 
motility by increasing the frequency of contractions in the small intestine or 
making them stronger.
Peer review
The authors have studied “The Effect of Gastric Acid Suppressants and Proki-
netics on Peritoneal Dialysis-related Peritonitis”. Peritonitis is a very important 
event in PD patients and may lead to technique failure in many patients. The 
authors’ study was a retrospective analysis, and a small number of patients 
were included in the study. The concept is also not new, but may provide useful 
information for clinicians.
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