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Abstract
AIM: To investigate the preventive effects of low-dose proton-pump inhibitors (PPIs) for upper gastrointestinal bleeding (UGIB) in end-stage renal disease.

METHODS: This was a retrospective cohort study that reviewed 544 patients with end-stage renal disease who started dialysis at our center between 2005 and 2013. We examined the incidence of UGIB in 175 patients treated with low-dose PPIs and 369 patients not treated with PPIs (control group). 

RESULTS: During the study period, 41 patients developed UGIB, a rate of 14.4/1000 person-years. The mean time between the start of dialysis and UGIB events was 26.3 ± 29.6 mo. Bleeding occurred in only two patients in the PPI group (2.5/1000 person-years) and in 39 patients in the control group (19.2/1000 person-years). Kaplan-Meier analysis of cumulative non-bleeding survival showed that the probability of UGIB was significantly lower in the PPI group than in the control group (log-rank test, P < 0.001). Univariate analysis showed that coronary artery disease, PPI use, anti-coagulation, and anti-platelet therapy were associated with UGIB. After adjustments for the potential factors influencing risk of UGIB, PPI use was shown to be significantly beneficial in reducing UGIB compared to the control group (HR = 13.7, 95%CI: 1.8-101.6; P = 0.011).

CONCLUSION: The use of low-dose PPIs in patients with end-stage renal disease is associated with a low frequency of UGIB.
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Core tip: Patients with end-stage renal disease are at a high risk for upper gastrointestinal bleeding (UGIB). The aim of this study was to assess the effects of low-dose proton-pump inhibitors (PPIs) for the prevention of UGIB in a cohort of patients with end-stage renal disease who began dialysis at our center between 2005 and 2013. The cumulative non-bleeding survival showed that the probability of UGIB was significantly lower in the PPI group than in the controls. PPI use was beneficial in reducing UGIB compared to the control (HR = 13.7, 95%CI: 1.8-101.6; P = 0.011).

INTRODUCTION
Patients with end-stage renal disease (ESRD) are at high risk for bleeding complications[1-4]. Upper gastro​intestinal bleeding (UGIB) occurs most frequently in patients undergoing dialysis and is associated with higher re-bleeding risk and mortality than the general population[5-7]. Neither the origin nor pathogenesis of UGIB has been elucidated, although platelet dysfunction, blood coagulation abnormalities, and anemia may contribute to bleeding tendency[8,9]. Patients undergoing hemodialysis (HD) have increased risk for UGIB due to repeated anti-coagulant exposure compared with peritoneal dialysis (PD) patients[10]. In the general population, the incidence of UGIB has been declining over time; however, UGIB among patients with ESRD has not decreased in the past ten years according to data from the United States Renal Data System[11]. It was estimated that UGIB accounts for 3%-7% of all deaths among patients with ESRD[4], and prevention of UGIB remains a challenge for the nephrologist. There are multiple strategies to reduce UGIB, and proton-pump inhibitors (PPIs) have been demonstrated to reduce the risk of UGIB and are advocated for patients at high risk for UGIB who are taking aspirin, dual anti-platelet therapy, and non-steroidal anti-inflammatory drugs (NSAIDs)[12,13].

Patients with ESRD have a high prevalence of gastrointestinal symptoms with increased use of acid suppressive therapy[14]. According to the 2011 annual report from the Korean registry system, the frequencies of gastrointestinal disease in patients undergoing HD and PD were 10.1% and 9.3%, respectively[15]. Long-term acid suppression with PPIs rarely produces adverse events and PPIs are considered safe in patients with ESRD. When medical insurance coverage of low-dose PPI was instituted in Korea, prescriptions for low-dose PPI increased in patients with gastrointestinal symptoms. We found that about 30% of patients with ESRD who started dialysis at our center were prescribed PPI at discharge between 2010 and 2012. In the present study, we retrospectively investigated the protective effect of low-dose PPIs on UGIB in a cohort of patients with ESRD.

MATERIALS AND METHODS
Study design and patients

The present study was based on a retrospective review of the clinical records of patients with ESRD who began dialysis between January 2005 and May 2013 at Hallym University Sacred Heart Hospital, Anyang, Korea. Patients were excluded if: they had a previous peptic (gastric and/or duodenal) ulcer; were younger than 18 years of age; had a history of gastric surgery, malignancy, or liver cirrhosis; had undergone dialysis for < 3 mo; had a total follow-up duration of < 6 mo; received renal transplantation; or were prescribed a histamine H2-receptor antagonist, corticosteroid, or NSAID. We divided the patients into the those receiving PPIs and those not treated with PPIs (control group). This study was approved by the Investigation and Ethics Committee for Human Research at the Hallym Sacred Heart Hospital, in accordance with the principles of good clinical practice and the Declaration of Helsinki.

Diagnosis of UGIB 

UGIB was defined as a diagnosis made by the gas​troenterologist in combination with no other defined bleeding cause. A gastroenterologist performed an endoscopy if a patient with ESRD showed a clinical suspicion of bleeding, such as hematemesis, melena, hematochezia, or unexplained hemoglobin decrease of > 2 g/dL. An endoscopic finding of high-risk stigmata, including active bleeding, visible vessel, or adherent clot, and blood in the stomach was defined as bleeding. Patients bleeding from esophageal and/or gastric varices were excluded from the study. Peptic ulcer bleeding was classified as gastric ulcer, duodenal ulcer, or both. Re-bleeding was defined as a repeat endoscopy for a clinical suspicion of re-bleeding and a finding of high-risk stigmata and blood in the stomach. 

Statistical analysis

Statistical analysis was performed using SPSS version 18.0 (SPSS Inc., Chicago, IL, United States). All data are expressed as mean ± SD or median with ranges. Continuous data were analyzed by Student’s t test for equal variance or Mann-Whitney U test for unequal variance, and categorical valuables were investigated by Pearson’s 2 test. The cumulative non-bleeding rates in the two groups were estimated using Kaplan-Meier survival estimates and the log-rank test was used to determine the differences between the curves. Multivariate Cox’s proportional hazard model analysis was used to evaluate the independent predictors for UGIB. Differences with P < 0.05 were accepted as statistically significant. 

RESULTS

Patients’ characteristics

We retrospectively reviewed 544 patients with ESRD who began dialysis at Hallym University Sacred Heart Hospital between January 2005 and March 2013. The demographic and clinical characteristics of the cohort are as follows: mean age, 63.1 ± 14.0 years; male, 54.0% (n = 299); patients undergoing HD, 87.7% (n = 486); diabetes, 52.9% (n = 293); smoking, 2.7% (n = 15). Ninety-six patients had a history of coronary artery disease, 17 patients were treated with warfarin, 257 patients received aspirin, and 42 patients received dual anti-platelet therapy. Among the 544 patients, there were 175 in the PPI group (152 patients received pantoprazole 20 mg orally once a day and 23 received rabeprazole 10 mg orally once a day) and 369 in the control group. The baseline characteristics of the groups are summarized in Table 1. There were no significant differences in age, sex, primary renal disease, mode of dialysis, smoking, warfarin use, anti-platelet use, body mass index, or biochemical parameters between the two groups. 

UGIB in patients with ESRD 

During the study period, 41 patients developed UGIB, a rate of 14.4 /1000 person-years, and the incidence of UGIB was 20.7/1000 person-years in patients receiving warfarin or anti-platelet therapy. The mean time between the initiation of dialysis and UGIB events was 26.3 ± 29.6 mo. Table 2 shows the sources of UGIB. Gastric lesions were the most common cause of UGIB in patients with ESRD, accounting for 50% of bleeding sources. Eighteen patients presented with melena or hematochezia, 13 patients were admitted with hematemesis, and 10 underwent endoscopy due to unexplained anemia. The hemoglobin level at admission was 6.6 ± 1.8 g/dL and 40 patients received a red blood cell transfusion, with a median of 4.0 units (range: 1-15 units) and average of 4.5 units. Two patients experienced re-bleeding, one in the control group and the other in the PPI group, and there was one death related to UGIB in the control group.

Predictors for UGIB 

There were no significant differences in age, sex, primary renal disease, diabetes, body mass index, or biochemical parameters between patients with and without UGIB. Patients with UGIB had significantly higher frequency of warfarin use (P = 0.017) and anti-platelet therapy (P = 0.041) than those without UGIB. Bleeding occurred in only two patients (2.5/1000 person-years) in the PPI group and 39 patients (19.2/1000 person-years) in the control group. Kaplan-Meier analysis of cumulative non-bleeding survival showed that the probability of UGIB was significantly lower in the PPI group than in the control group (log rank test, P < 0.001; Figure 1). In the subgroup analysis of patients treated with warfarin or anti-platelet therapy, PPI use significantly decreased the risk for UGIB (log rank test, P = 0.003; Figure 2). 

Univariate analysis showed that coronary artery disease, no use of PPIs, warfarin, and anti-platelet therapy were associated with UGIB. After adjustments for age, sex, diabetes, hypertension, smoking, coronary heart disease, hemoglobin, albumin, and mode of dialysis, PPI use was significantly beneficial in reducing UGIB compared to the control (HR = 13.7, 95%CI: 1.8-101.6, P = 0.011; Table 3). 

DISCUSSION

In the present study, we found that the incidence of UGIB in patients with ESRD was relatively high, and the use of PPIs was associated with a significant reduction in UGIB events. In our cohort, the incidence of UGIB in patients with ESRD was 14.4/1000 person-years and the mean time from initiation of dialysis to UGIB was 26.3 ± 29.6 mo. The incidence of UGIB was significantly lower in the PPI group than in the control group, and these preventive effects were maintained in patients receiving anti-platelet or warfarin therapy. These results suggest that UGIB may be prevented by PPIs in patients with ESRD. 

The risk of UGIB in dialysis patients is thought to be higher than in the general population. In the United States Renal Data System Dialysis Morbidity and Mortality Study, the incidence of UGIB in patients with ESRD was 22.8/1000 person-years[3], similar to the incidence in the control group and higher than that in the PPI group. The incidence of UGIB in HD patients was 42.0/1000 person-years according to data from Taiwan National Health Insurance Research Database[5], which is higher than the incidence in our study. These results may be related to inclusion of PD patients and exclusion of patients with liver cirrhosis and patients receiving NSAIDs or steroids. In the present study, the two- and four-year cumulative incidences of UGIB in the control group were 8.2% and 13.1%, respectively. Although the risk factors related with UGIB in patients with ESRD are uncertain, we found that warfarin therapy and use of anti-platelet agents are significantly associated. Wassel et al[3] reported that smoking, history of cardiovascular disease, and inability to ambulate were associated with a higher risk of UGIB. In data from Taiwan HD patients, diabetes, cirrhosis, coronary artery disease, and use of NSAIDs were significant risk factors for UGIB[16]. Chen et al[17] found that diabetes, congestive heart failure, albumin, and PD were risk factors for peptic ulcers in patients with ESRD. In the present study, we did not include data regarding ambulatory status and excluded patients with liver cirrhosis and those receiving NSAIDs.

We investigated the efficacy of PPIs in the pre​vention of UGIB in patients with ESRD. In the Korean National Health Insurance program, low-dose PPIs are covered for prophylaxis against ulcers or to relieve gastric or reflux symptoms. Due to the retrospective observational nature of the present study, patients were not randomly assigned to the PPI or control group. Most of the patients in the PPI group had gastric or reflux symptoms and there were no significant differences in age, sex, diabetes, cardiovascular disease, or smoking between the two groups. Nonetheless, we found a significant preventive effect of PPIs on UGIB in patients with ESRD. PPIs are frequently used to prevent UGIB in patients receiving dual anti-platelet therapy. Liang et al[18] reported that prophylactic use of omeprazole was effective in lowering the incidence of peptic ulcer disease in HD patients. To our knowledge, this is the first report to suggest the preventive efficacy of PPI for UGIB in patients undergoing dialysis. Because several studies have suggested relationships among impaired bone metabolism[19], fractures[20], vascular calcification[21], and PPIs, we evaluated mortality in the two groups. There was no significant difference in mortality according to the use of PPIs. However, we did not assess vascular calcification and bone mineral density. 

This study had several limitations. First, as this was not a randomized controlled trial, we can not draw general conclusions. However, in practice, it is difficult to perform a randomized controlled trial due to ethical problems. Second, we examined Helicobacter pylori in only a small portion of patients. Third, we excluded patients receiving H2 receptor antagonists. It has been suggested that H2 receptor antagonists can be used as alternatives to PPIs to prevent UGIB during dual anti-platelet therapy without an increase in the risk of cardiovascular outcomes. Finally, we did not assess long-term adverse effects of PPIs in patients with ESRD because we did not assess vascular calcification, serum magnesium, mineral bone disease states, or bone fractures.

In conclusion, we found that the risk of UGIB in patients with ESRD was lower in the PPI group than the control group. In addition, PPI did not increase mortality and may be safe and effective for prevention of UGIB in patients undergoing dialysis. Future large-scale controlled trials are necessary to confirm our results.

COMMENTS
Background
Upper gastrointestinal bleeding (UGIB) occurs most frequently in patients undergoing dialysis and is associated with higher re-bleeding risk and mortality in these patients than in the general population. It was estimated that UGIB accounts for 3%-7% of all deaths among patients with end-stage renal disease (ESRD) and prevention of UGIB remains a challenge for the nephrologist. Proton-pump inhibitors (PPIs) have been demonstrated to reduce the risk of UGIB and are advocated for patients at high risk for UGIB who are taking aspirin, dual anti-platelet therapy and non-steroidal anti-inflammatory drugs. 

Research frontiers

Recently, a number of practice guidelines recommend administering prophylactic PPI to patients who are at high risk of UGIB. However, there exist limited data regarding the efficacy of PPIs for the prevention of UGIB, and there are no formal guidelines about the use of a PPI for gastroprotection in patients with ESRD. The current research investigated whether PPIs are effective in reducing UGIB in patients undergoing dialysis.

Innovations and breakthroughs

This study revealed a significant preventive effect of PPIs on UGIB in patients with ESRD. PPIs are frequently used to prevent UGIB in patients receiving dual anti-platelet therapy. One study reported that prophylactic use of omeprazole was effective in lowering the incidence of peptic ulcer disease in hemodialysis patients. To our knowledge, this is the first report to suggest the preventive efficacy of PPI for UGIB in patients undergoing dialysis.

Applications 

The study results show that the risk of UGIB in patients with ESRD is lower in the PPI group than the control group. In addition, PPI did not increase the mortality and may be safe and effective for prevention of UGIB in patients undergoing dialysis. 

Terminology

UGIB is diagnosed by performing an endoscopy if a patient with ESRD shows a clinical suspicion of bleeding, such as hematemesis, melena, hematochezia, or unexplained hemoglobin decrease of > 2 g/dL. In this study, bleeding was used to describe an endoscopic finding of high-risk stigmata, including active bleeding, visible vessel, or adherent clot, and blood in the stomach.

Peer-review

This is an interesting study in which the authors investigated the preventive effect of PPI on UGIB in patients with ESRD, especially patients undergoing dialysis. The results are interesting and suggest that PPI could be used for preventing UGIB in patients undergoing dialysis. 
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Figure 1  Kaplan-Meier analysis of cumulative non-bleeding survival according to proton-pump inhibitor use in patients with end-stage renal disease. UGIB: Upper gastrointestinal bleeding.
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Figure 2  Kaplan-Meier analysis of cumulative non-bleeding survival according to proton-pump inhibitor use in dialysis patients treated with anti-coagulation or anti-platelet therapy. UGIB: Upper gastrointestinal bleeding.




�





Table 1  Clinical characteristics of patients according to proton-pump inhibitor use


Characteristic�
PPI group(n = 175)�
Control group(n = 369)�
�
Age, yr �
63.9 ± 12.8�
62.7 ± 14.5�
�
Follow-up (mo)�
  55.7 ± 33.6a�
66.5 ± 37.5�
�
Sex, male�
  98 (57.1)�
201 (54.5)�
�
Hypertension�
  99 (56.6)�
215 (58.3)�
�
Diabetes�
  90 (51.4)�
203 (55.0)�
�
Smoking�
  11 (40.7)�
    4 (12.1)�
�
Hemodialysis�
153 (87.4)�
  333 (90.24)�
�
Body mass index (kg/m2)�
23.4 ± 3.2�
23.5 ± 3.9�
�
Previous cardiovascular disease�
�
�
�
   Cerebrovascular accident�
  18 (10.3)�
  49 (13.3)�
�
   Coronary heart disease�
  28 (16.0)�
  68 (18.4)�
�
   Chronic liver disease�
  2 (1.1)�
  3 (0.8)�
�
   Aspirin use�
  82 (46.9)�
175 (47.4)�
�
   Dual anti-platelet therapy�
15 (8.6)�
32 (8.7)�
�
   Warfarin�
  9 (5.1)�
  8 (2.2)�
�
Helicobacter pyroli�
�
�
�
   Positive�
36 (6.0)�
  53 (15.0)�
�
   No test�
139 (79.4)�
316 (85.6)�
�
Baseline laboratory findings�
�
�
�
   Hemoglobin (g/L)�
  9.1 ± 1.6�
  8.8 ± 1.6�
�
   Hematocrit (%)�
27.3 ± 5.3�
26.2 ± 5.1�
�
   Creatinine (mmol/L)�
  6.7 ± 2.9�
  7.2 ± 3.2�
�
   Protein (g/L)�
  7.3 ± 0.9�
  7.2 ± 0.9�
�
   Albumin (g/L)�
  4.1 ± 0.9�
  3.9 ± 0.6�
�
   C-reactive protein (mg/L) �
  11.0 ± 18.8�
    9.6 ± 17.2�
�
Death�
  7 (4.0)�
18 (4.9)�
�
Data are presented as mean ± SD, or n (%); aP < 0.05 vs control. PPI: Proton-pump inhibitors.





Table 2  Causes of upper gastrointestinal bleeding in patients with end-stage renal disease


Cause�
Patients (n)�
�
Gastric ulcer�
19�
�
Duodenal ulcer�
  7�
�
Duodenal and gastric ulcer�
  1�
�
Dieulafoy’s lesion�
  7�
�
Mallory-Weiss tear�
  2�
�
Gastric erosion�
  2�
�
Duodenal erosion�
  2�
�
Gastric cancer �
  1�
�






Table 3  Predictors for upper gastrointestinal bleeding in patients with end-stage renal disease


Variable�
HR�
95%CI�
P value�
�
PPI (no treatment vs treatment)�
13.689�
    1.84-101.64�
0.011�
�
Warfarin�
  4.728�
  1.57-14.25�
0.006�
�
Anti-platelet therapy �
  2.476�
1.38-4.44�
0.002�
�
Coronary artery disease�
  2.079�
0.954-4.532�
0.094�
�
Cerebrovascular disease�
  1.492�
0.973-2.287�
0.067�
�
Smoking�
  2.154�
0.659-7.043�
0.204�
�
Diabetes�
  1.020�
0.48-2.30�
0.899�
�
Hypertension�
  1.318�
0.59-2.92�
0.497�
�
Age�
  1.002�
0.97-1.03�
0.870�
�
All models were adjusted for age, sex, diabetes, hypertension, smoking, coronary heart disease, cerebrovascular disease, hemoglobin, albumin and mode of dialysis. PPI: Proton-pump inhibitor.








