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CLINICAL STUDY
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Abstract

Background: Upper gastrointestinal bleeding (UGIB) is a major cause of clinical bleeding among patients with end-stage
renal disease (ESRD). This study aimed to investigate the association betweenmortality and UGIB in patients with uremia.
Methods: From 2004 to 2010, a tertiary hospital-based retrospective cohort comprising 322 patients undergoing
hemodialysis was investigated. All the patients were diagnosed with UGIB according to the International Classification
of Diseases, 9th Revision (ICD-9) that included peptic ulcer bleeding, duodenal ulcer bleeding, and other symptoms. UGIB
was required to be one of the first three discharge diagnoses. Rehospitalization within 3 days after discharge was
regarded as the same course. Exclusion criteria were age <20 years, previous gastric resection or vagotomy, esophageal
and gastric variceal bleeding, or gastric cancer within the first 2 years of the index hospitalization. Results: The all-cause
in-hospital mortality rate of patients with UGIB undergoing hemodialysis was high, with the first-month mortality rate of
13.7%, sixth-month mortality rate of 26.7%, and first-year mortality rate of 27.0%. Using Cox regression models, we
found that the high mortality rate of the UGIB group was significantly correlated with older age [adjusted hazard ratio
(HR) ¼ 1.02, 95% confidence interval (CI) ¼ 1.01–1.04], female sex (adjusted HR ¼ 1.62, 95% CI ¼ 1.05–2.51), infection
during hospitalization (adjusted HR ¼ 1.85, 95% CI ¼ 1.13–3.03), single episodic UGIB (adjusted HR ¼ 2.00, 95%
CI ¼ 1.08–3.70), abnormal white blood cell (WBC) count (adjusted HR ¼ 1.59, 95% CI ¼ 1.03–2.45), and albumin
level�3 g/dL (adjusted HR¼ 2.67, 95%CI¼ 1.51–4.72).Conclusion: In conclusion, patients with ESRDwho are admitted
with primary UGIB have a profoundly increased risk of all-cause in-hospital mortality during the follow-up period.
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INTRODUCTION

Upper gastrointestinal bleeding (UGIB) encompasses a
broad array of clinical scenarios in patients with uremia.
In patients with renal failure, UGIB can vary from occult
to massive hemorrhage and lead to higher morbidity and

mortality rates than in the general population.1,2 Early
autopsy studies of patients who died of uremia revealed
common gastrointestinal abnormalities, including
edema, congestion, and ulcerations with hemorrhage.3

Helicobacter pylori infection, cigarette smoking, use of
nonsteroidal anti-inflammatory drugs (NSAIDs), and
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older age are well-established traditional risk factors for
UGIB.1,4 However, a recent study by Wong et al. found
that peptic ulcer re-bleeding and mortality rates were not
high in patients with H. pylori infection or those taking
NSAIDs.5 Another retrospective study showed that
patients with end-stage renal disease (ESRD) and peptic
ulcer bleeding had higher re-bleeding and mortality rates
than patients not on dialysis.6 A greater number of
comorbidities were found to be the only significant pre-
dictor of mortality in multivariate analysis [odds ratio
(OR) ¼ 6.0, 95% confidence interval (CI) ¼ 2.9–12.3;
p ¼ 0.001].6 UGIB had been estimated to account for
3–7% of all deaths among patients with ESRD.7

The diminishing incidences of gastric ulcer and duo-
denal ulcer diseases of 42–48% and 41–71%, respec-
tively, between 1997 and 2006 in Taiwan may be
attributed to early diagnosis and effective use of acid
suppressive drugs.8 However, data from the US Renal
Data System showed that the rate of nonvariceal UGIB
among patients undergoing dialysis had not decreased
over the past 10 years.9 The pathogenesis of UGIB in
ESRD may be related to impaired hemostasis caused by
intrinsic platelet abnormalities, impaired platelet–vessel
wall interaction, anemia, dialysis, and medications.10

Renal failure had been proven to increase the risk of
UGIB. Using the Taiwan National Health Insurance
Research Database (NHIRD), Wu et al. found that
patients with ESRD had a high long-term risk of devel-
oping peptic ulcer re-bleeding, especially in those taking
ulcerogenic drugs or who also had H. pylori infection,
ischemic heart disease, or liver cirrhosis.11

However, the long-term risk of UGIB mortality in
patients with uremia remained unclear. Therefore, this
study aimed to investigate the association between mor-
tality and UGIB in patients with uremia in order to
realize the true incidence of mortality caused by UGIB
and estimate the in-hospital mortality risk of UGIB in
patients with uremia.

MATERIALS AND METHODS

Study Design
In this tertiary hospital-based retrospective cohort study,
we reviewed themedical records of all patients with ESRD
who were on maintenance hemodialysis and simulta-
neously had acute UGIB. We retrieved the admission
diagnosis, discharge diagnosis, and laboratory data from
multiple hospitalizations, including the emergency
department and outpatient department from our hospi-
tal’s Clinical Informatics Research and Development
Center between 31 December 2004 and 24 August
2010. These patients were followed until 31 December
2010. The study was approved by the institutional review
board of Taichung Veterans General Hospital (No.
CE11183-1). Informed consent was waived because
there was no breach of privacy, and the study did not
interfere with clinical decisions related to patient care.

A total of 675 ESRD-related hospitalizations of
patients who were on maintenance hemodialysis
>3 months were documented for the 322 patients who
were recruited at the Taichung Veterans General
Hospital. The exclusion criteria were age <20 years, pre-
vious gastric resection or vagotomy, esophageal or gastric
variceal bleeding, or gastric cancer within the first 2 years
of the index hospitalization. The uremia cohort with
UGIB was separated into survival (n ¼ 232) and mortal-
ity (n ¼ 90) groups according to the primary endpoint of
this study, which was the all-cause mortality and risk
estimation (Figure 1).

Study Population and Subjects
All hospitalized patients with UGIB had one of the fol-
lowing diagnosis codes among their first three discharge
diagnoses as defined by the International Classification
of Diseases, 9th Revision (ICD-9): esophageal, gastric,
duodenal, peptic, or gastrojejunal bleeds (esophageal,
530.4, 530.7, 530.82; hematemesis, 578.0; gastric
ulcer, 531.00, 531.10, 531.20, 531.40, 531.50, 531.60,
531.80; duodenal ulcer, 532.00, 532.10, 532.20, 532.40,
532.50, 532.60, 532.80; peptic ulcer, 533.00, 533.10,
533.20, 533.40, 533.50, 533.60, 533.80; gastrojejunal
ulcer, 534.00, 534.10, 534.20, 534.40, 534.50, 534.60,
534.80; gastritis/duodenitis with bleeding, 535.X1).
Hypertension (HTN), cardiovascular (CV) disease, and
numbers of chronic diseases within 19 evaluated chronic
diseases were defined based on the admission and dis-
charge diagnoses as well as a review of the patient’s
medication such as oral antihypertensive agents, antipla-
telets, or anticoagulants for their cardiovascular diseases.
If patients were readmitted to our hospital or transferred
to another hospital within 3 days due to UGIB, they were
included in the same course. Patients with rehospitaliza-
tion due to two or more UGIB episodes were assigned to
the UGI re-bleeding group. In the patients with UGIB
and ESRD who were on maintenance hemodialysis or

UGI bleeding within uremic cohort n = 322

Follow-up period—from 31 December 2004 to 31 December 2010.

Survival
n = 232 (72.0%)

Mortality
n = 90 (28.0%)

Infection n = 27 (30.0%)
Cardiovascular disease n = 14 (15.6%)
Respiratory disease n = 12 (13.3%)
UGI bleeding n = 11 (12.2%)
Liver failure n = 2 (2.2%)
Others n = 15 (16.7%)
Cancer n = 9 (10.0%)

Figure 1. Study flow of the uremia cohort with UGIB.
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those with a bleeding tendency, we usually used heparin-
free hemodialysis. The procedure consisted of priming
the artificial kidney with 2500 U of heparin in 500 cc of
normal saline. The general type and dose of heparin
during maintenance hemodialysis was an intravenous
loading dose of 1000 U of heparin in 2 cc and a main-
tenance dose of 500 U of heparin in 1 cc for the entire
course of hemodialysis.

Outcomes
Our primary endpoint was the all-cause mortality among
patients with UGIB who were undergoing hemodialysis.
We applied Cox proportional hazards model analysis to
predict the outcome of UGIB in patients undergoing
hemodialysis.

Data Analyses
All data analyses were performed using SPSS statistics
17.0 software (SPSS, Inc., Chicago, IL, USA). Chi-
square test was used to compare demographic data
between the subjects in the survival and mortality groups
at the end of the follow-up study. The independent sam-
ples t test was used to analyze continuous variables.
Cumulative incidence analysis was conducted using the
Kaplan–Meier method. Cox proportional hazards model
analysis was used to identify the predictive factors of
outcomes in patients with uremia and UGIB. A p value
<0.05 was considered significant.

RESULTS

The survival and mortality rates of the patients with
UGIB were 72.0% and 28.0%, respectively (Figure 1).
Themain causes ofmortality included infection (n¼ 27),
CV disease (n ¼ 14), respiratory disease (n ¼ 12), UGIB
(n¼ 11), liver failure (n¼ 2), others (n¼ 15), and cancer
(n ¼ 9). The all-cause mortality risk of the patients with
UGIB who were undergoing hemodialysis was high:
first-month mortality, 13.7%; sixth-month mortality,
26.7%; and first-year mortality, 27.0% (Figure 2).

Table 1 shows the baseline characteristics of the
patients with UGIB in the uremia group. Patient age
was older (73.0 � 13.2 vs. 69.5 � 14.3, p ¼ 0.044) and
hospital stay was longer (>14 days, 70.0% vs. 50.0%,
p ¼ 0.001) in the mortality group than in the survival
group. The number of infection events during hospitali-
zation was higher in the mortality group than in the
survival group (65.6% vs. 35.3%; p < 0.001). The per-
centage of patients with single episodic UGIB in the
mortality group was higher than that in the survival
group (84.4% vs. 72.4%; p ¼ 0.029). The percentage of
patients with HTN and type 2 diabetes mellitus (DM),
respectively, was higher in the UGIB survival group than
in the mortality group (51.7% vs. 32.2%, p ¼ 0.002;
17.2% vs. 5.6%, p ¼ 0.011). The mean duration of
follow-up in the UGIB mortality group was significantly
shorter than that in the survival group (1.00 vs.
6.40 months, p < 0.001). However, there were no

significant differences in any of the other variables
between the UGIB survival and mortality groups.

Table 2 shows the laboratory data of patients with
UGIB in the uremia group based on mortality and survi-
val. The abnormal white blood cell (WBC) count was
relatively higher in the mortality group than those in the
survival group (56.7% vs. 36.2%, p ¼ 0.001). A higher
percentage of patients in the mortality group than in the
survival group had a serum albumin level of <3 g/dL
(81.1% vs. 50.4%, p < 0.001).

There was no significant difference in the use of acid
suppressive drugs (H2 receptor antagonists), except for
proton-pump inhibitors, which was associated with a
high percentage of mortality in the patients with UGIB
(Table 3). There was also no significant difference in the
use of ulcerogenic drugs associated with mortality in the
patients with UGIB, except for NSAID use, which was
associated with lower mortality (Table 3). Using the Cox
regression models, we found that the high mortality of
the UGIB group was significantly correlated with older
age (adjusted HR ¼ 1.02, 95% CI ¼ 1.01–1.04), female
sex (adjusted HR ¼ 1.62, 95% CI ¼ 1.05–2.51), infec-
tion during hospitalization (adjusted HR ¼ 1.85, 95%
CI ¼ 1.13–3.03), single episodic UGIB (adjusted
HR ¼ 2.00, 95% CI ¼ 1.08–3.70), abnormal WBC
(adjusted HR ¼ 1.59, 95% CI ¼ 1.03–2.45), albumin
level � 3 g/dL (adjusted HR ¼ 2.67, 95%
CI ¼ 1.51–4.72), and use of proton-pump inhibitors
(adjusted HR ¼ 2.41, 95% CI ¼ 1.16–4.99) (Table 4).
The use of NSAIDs was associated with low mortality
(adjusted HR ¼ 0.39, 95% CI ¼ 0.19–0.81) (Table 4).

DISCUSSION

The incidence of acute nonvariceal UGIB among
patients on dialysis is generally thought to be higher
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Figure 2. Cumulative incidence of all-cause mortality during
hospitalization.
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than that in the general population.2,9 Here we con-
ducted a retrospective cohort study to determine the
risk factors for UGIB-related mortality among patients
with ESRD. Although Haimanot reported that the inci-
dence of UGIB among patients with ESRD is 21.3–24.0
per 1000 per year and accounted for 3–7% of all deaths
irrespective of the study period,7 our study showed a high
mortality rate associated with UGIB among patients with

ESRD (first-month mortality, 13.7%; sixth-month mor-
tality, 26.7%; and first-year mortality, 27.0%). This
result was similar to the finding in a study by Yang that
revealed an overall 30-day mortality of 11.8%.9 A multi-
variate analysis conducted by Cheung found that ESRD
in addition to high-risk ulcer stigmata was an indepen-
dent predictor of peptic ulcer re-bleeding.6 Wu showed
that ESRD with liver cirrhosis was associated with a

Table 1. Baseline characteristics of patients with UGIB in the uremia group.

UGIB
(n ¼ 322)

Survival (n ¼ 232) Mortality (n ¼ 90)
n (%) n (%) pa

Age (y), mean � SD 69.5 � 14.3 73.0 � 13.2 0.044
Gender
Male 91 (39.2) 42 (46.7) 0.257
Female 141 (60.8) 48 (53.3)

Length of hospital stay
�14 days 116 (50.0) 27 (30.0) 0.001
>14 days 116 (50.0) 63 (70.0)

Infection during hospitalization 82 (35.3) 59 (65.6) <0.001
UGIB
Single episode 168 (72.4) 76 (84.4) 0.029
Recurrent 48 (27.6) 14 (15.6)

Hepatitis
B, C, B þ C 58 (25.0) 24 (26.7) 0.869
Non-B and non-C 174 (75.0) 66 (73.3)

HTN 120 (51.7) 29 (32.2) 0.002
CV disease 69 (29.9) 25 (27.8) 0.815
Type 2 DM 40 (17.2) 5 (5.6) 0.011
Chronic disease number �3c 123 (53.0) 39 (43.3) 0.151
Cancer 20 (8.6) 8 (8.9) 1.000
Duration of follow-up [months; median (IQR)] 6.40 (1.51–21.35) 1.00 (0.40–1.58) <0.001b

Notes: UGIB, upper gastrointestinal bleeding; HTN, hypertension; CV disease, cardiovascular disease; DM, dia-
betes mellitus; IQR, interquartile range.
aCalculated by chi-square test.
bCalculated by Mann–Whitney U test.
cWithin 19 evaluated chronic diseases, including chronic arthritis, autoimmune diseases, hypertension, diabetes
mellitus, chronic heart disease, stroke, dyslipidemia, hyperuricemia, chronic obstructive pulmonary disease, asthma,
mycobacterium tuberculosis, hepatitis, peptic ulcer, hemorrhoid, benign prostate hypertrophy, cancer, varicosis,
vertebral degenerative joint disease, and osteoarthritis

Table 2. Laboratory data of patients with UGIB in the uremia group based on survival and mortality.

UGIB (n ¼ 322)

Survival (n ¼ 232) Mortality (n ¼ 90)
n (%) n (%) pa

WBC (/mm3) Normal (4000–11,000) 148 (63.8) 39 (43.3) 0.001
Abnormal (<4000 or >11,000) 84 (36.2) 51 (56.7)

HgB (mg/dL) Normal (11.3–18.3) 44 (19.0) 18 (20.0) 0.957
Abnormal (<11.3 or >18.3) 188 (81.0) 72 (80.0)

LDH (IU/L) Normal (120–240) 44 (19.0) 21 (23.3) 0.471
Abnormal (<120 or >240) 188 (81.0) 69 (76.7)

Albumin >median 115 (49.6) 17 (18.9) <0.001
Median ¼ 3 (g/dL) �median 117 (50.4) 73 (81.1)
Blood gas HCO3

� �median 121 (52.3) 41 (46.0) 0.419
Medium ¼ 21 (mmol/L) >median 111 (47.7) 49 (54.0)

Notes: UGIB, upper gastrointestinal bleeding; WBC, white blood cell; LDH, lactate dehydrogenase.
ap Values were calculated using the chi-square test.
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higher risk of cumulative incidence of UGIB re-bleeding,
which was not discussed in this study.11 Less than 15% of
patients underwentH. pylori examination. The inclusion
of these patients might have confounded the results to
some extent because adequate endoscopic diagnosis and
therapy were not routinely performed during UGIB, and
H. pylori-negative idiopathic bleeding tends to be related
to the patient’s comorbidities.5,6

Our findings were also comparable to the results of a
study that investigated UGIB risk prediction in patients

with ESRD and reported age and undernourishment
(serum albumin per 1 mg/dL decrease) as risk factors.7

Our data revealed that factors of high mortality in the
patients with UGIB and uremia were older age, female
sex, high infection rate during hospitalization, single epi-
sodic UGIB, more abnormal WBC count, and poor
nutrition. However, multivariate analysis suggested that
the use of proton-pump inhibitors worsened the outcome
because of the potential for confounding the indication
for treating the UGIB. NSAID use also had a lesser effect
on all-cause mortality. In contrast to Wu’s findings,
which showed that peptic ulcer re-bleeding significantly
contributed to all-cause mortality in patients with ESRD
who were undergoing hemodialysis compared with a
matched cohort,11 we found that single episodic UGIB
carried the greatest risk of mortality. We postulate that
the bleeding mechanism in patients with ESRD with
several comorbidities may differ from that in the general
population with comorbidities. The unpublished data
show that patients in the UGIB re-bleeding group with
infection during hospitalization and serum alkalosis
appeared to be at a greater risk of death, which was
compatible with the U-curve relationship finding of the
Dialysis Outcomes and Practice Patterns Study
(DOPPS)12 in which a greater midweek predialysis
serum bicarbonate level was associated with an increased
risk of mortality and hospitalization.12 Furthermore, an
inverse correlation had been demonstrated, whereby the
normalized protein catabolic rate (nPCR) was greater in
patients on dialysis who were more acidotic.13 The
bleeding diathesis of patients with uremia is a significant
clinical concern, especially when surgery and other inva-
sive procedures are required.14 Several factors may con-
tribute to uremic bleeding, namely complex platelet
dysfunction with abnormal platelet–vessel wall interac-
tion, abnormal production of nitric oxide, uremic toxins,
anemia, and drug treatment.10,14

Although endoscopic findings were available in all of
our retrospective reviews, they were difficult to categorize.
The findings in the esophagus included short mucosa
breaks, small-caliber white varices in the lower third with-
out red coloring, esophageal erosion, esophagitis, and
linearly dilated veins over the lower third of the esophagus.
The gastric findings included shallow gastric ulcers,
superficial gastritis with micro-ulcers, hyperemic fundus
of the stomach, pangastritis, and angiodysplasia.
Duodenitis and duodenal ulcers were also mentioned.
The main causes of mortality and the mean duration
from UGIB to death included infection (2.79 months),
CV disease (1.09 months), UGIB (4.04 months), respira-
tory system (1.08 months), and cancer (1.43 months).

Finally, the aim of this study was to identify the
factors associated with the high mortality rate in
patients with UGIB undergoing hemodialysis. One
of the strengths of this study was the use of a
hospital-based cohort design in a well-defined popu-
lation that allowed for the identification of mortality
risk and long-term monitoring. Thus, in patients with

Table 3. Acid suppressive drugs and ulcerogenic drugs used by
patients with uremia in the UGIB group based on survival and
mortality.

UGIB (n ¼ 322)

Survival (n¼ 232)
n (%)

Mortality (n¼ 90)
n (%) pa

Proton-pump
inhibitors

163 (70.3) 81 (90.0) <0.001

H2-receptor
antagonists

45 (14.9) 12 (13.3) 0.264

Oral
anticoagulantb

22 (9.5) 9 (10.0) 1.000

Oral antiplateletc 36 (15.5) 19 (21.1) 0.302
NSAIDd 54 (23.3) 9 (10.0) 0.011

Notes: UGIB, upper gastrointestinal bleeding; NSAID, nonsteroi-
dal anti-inflammatory drug.
ap Values were calculated using the chi-square test.
bWarfarin.
cAspirin, clopidogrel.
b,c,dLong-term medication �3 months.

Table 4. Cox proportional hazards model analysis for predicting
UGIB outcomes in patients with uremia.

Crude
HR (95% CI)

Adjusted
HR (95% CI)

Age 1.02 (1.01–1.04)�� 1.02 (1.01–1.04)���

Gender
(female/male)

1.25 (0.83–1.90) 1.62 (1.05–2.51)��

Infection during
hospitalization

2.81 (1.81–4.35)���� 1.85 (1.13–3.03)��

Length of hospital
stay – >14 days/
�14 days

1.80 (1.14–2.84)�� 1.66 (0.97–2.83)�

UGIB–single/recur-
rent episode

2.40 (1.36–4.26)��� 2.00 (1.08–3.70)��

HTN 0.55 (0.35–0.85)��� 0.69 (0.43–1.09)
Type 2 DM 0.33 (0.13–0.80) �� 0.43 (0.17–1.10)�

Abnormal WBC
count

2.05 (1.35–3.11)���� 1.59 (1.03–2.45)��

Albumin – �3/>
3 (g/dL)

3.29 (1.94–5.58)���� 2.67 (1.51–4.72)����

Proton-pump
inhibitors

3.30 (1.66–6.57)���� 2.41 (1.16–4.99)��

NSAIDs 0.44 (0.22–0.88)�� 0.39 (0.19–0.81)��

Notes: UGIB, upper gastrointestinal bleeding; HR, hazard ratio;
CI, confidence interval; HTN, hypertension; DM, diabetes
mellitus; WBC, white blood cell; NSAIDs, nonsteroidal
anti-inflammatory drugs.
�p < 0.10; ��p < 0.05; ���p < 0.01; ����p < 0.001.

© 2013 Informa Healthcare USA, Inc.
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UGIB, older age, female sex, infection during hospi-
talization, single episodic UGIB, abnormal WBC
count, and poor nutritional status were found to sig-
nificantly affect mortality. The increased morbidity
and mortality may be associated with the high inci-
dence of a preexisting comorbid condition.

This longitudinal study had several limitations. First,
we identified patients with UGIB based on ICD-9 cod-
ing, which might have resulted in some misclassification.
However, such misclassification was probably nondiffer-
ential and would likely to have resulted in less statistical
power in detecting the estimated effects. Second, we
could not definitively ascertain whether these patients
experienced an episode of UGIB before or after the
index episode. Third, not all patients had the endoscopic
findings that were used to make a definite diagnosis,
including active bleeding, visible vessels, and adherent
clots. Fourth, it was quite possible that the lower mortal-
ity rates in the re-bleeding group were a result of the
sicker patients dying during the first bleed. As such,
survival bias existed.

CONCLUSION

In conclusion, patients with ESRD admitted with pri-
mary UGIB had a profoundly increased risk of all-cause
in-hospital mortality during the follow-up period. Older
age, female sex, infection during hospitalization, single
episodic UGIB, abnormal WBC count, and poor nutri-
tional status increased the all-cause mortality in patients
with UGIB.
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