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ORIGINAL ARTICLE
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Background/Aims: Rebleeding is associated with mortality
in patients with peptic ulcer bleeding (PUB), and risk strati-
fication is important for the management of these patients.
The purpose of our study was to examine the risk factors
associated with rebleeding in patients with PUB. Meth-
ods: The Korean Peptic Ulcer Bleeding registry is a large
prospectively collected database of patients with PUB who
were hospitalized between 2014 and 2015 at 28 medical
centers in Korea. We examined the basic characteristics and
clinical outcomes of patients in this registry. Univariate and
multivariate analyses were performed to identify the factors
associated with rebleeding. Results: In total, 904 patients
with PUB were registered, and 897 patients were analyzed.
Rebleeding occurred in 7.1% of the patients (64), and the
30-day mortality was 1.0% (nine patients). According to the
multivariate analysis, the risk factors for rebleeding were the
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presence of co-morbidities, use of multiple drugs, albumin
levels, and hematemesis/hematochezia as initial presenta-
tions. Conclusions: The presence of co-morbidities, use of
multiple drugs, albumin levels, and initial presentations with
hematemesis/hematochezia can be indicators of rebleeding
in patients with PUB. The wide use of proton pump inhibitors
and prompt endoscopic interventions may explain the low
incidence of rebleeding and low mortality rates in Korea. (Gut
Liver 2018;12:271-277)

Key Words: Peptic ulcer hemorrhage; Rebleeding; Risk fac-
tors

INTRODUCTION

Acute nonvariceal upper gastrointestinal bleeding (NVUGIB)

Division of Gastroenterology, Department of Internal Medicine, Incheon St. Mary’s Hospital, College of Medicine, The Catholic University of Korea,

56 Dongsu-ro, Bupyeong-gu, Incheon 21431, Korea

Tel: +82-32-280-5052, Fax: +82-32-280-5987, E-mail: gastro@catholic.ac.kr
Received on March 22, 2017. Revised on July 10, 2017. Accepted on September 14, 2017. Published online February 8, 2018

pISSN 1976-2283 eISSN 2005-1212 https://doi.org/10.5009/gnl17138

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



272 Gut and Liver, Vol. 12, No. 3, May 2018

is a common medical emergency and cause of hospital admis-
sion.' Peptic ulcer bleeding (PUB) accounts for the majority
of NVUGIB and is a major cause of mortality, morbidity, and
health care expenditure.” Despite advances in medications
and therapeutic techniques, the rebleeding and mortality rates
remain unchanged at 5% to 8% over the past 30 years.”” Re-
bleeding has been reported to be a major factor associated
with mortality in PUB and often prevents early discharge from
hospitals.*” Therefore, prediction of rebleeding is important
in determining whether a patient needs close monitoring or
admission to the intensive care unit. Second look endoscopy
performed for high-risk patients and early discharge of selected
low-risk patients may be cost effective in this regard.*’ A num-
ber of risk factors have been proposed as predictors of recurrent
bleeding after upper gastrointestinal bleeding (UGIB) and sev-
eral risk models have been developed to aid in initial decision
making.'>"” However, these studies included a mixed popula-
tion of acute UGIB. Few studies have focused on rebleeding as
an adverse outcome after PUB.”" Also, most of these studies
were performed before the broad use of proton pump inhibitors
(PPIs) and before the development or wide spread use of cur-
rent endoscopic hemostatic instruments. Few have reported the
risk factors of rebleeding with regard to the recent changes in
medical therapy such as PPIs and new endoscopic hemostatic
therapies. New data regarding risk factors of rebleeding and risk
stratification based on recent international guidelines are war-
ranted." The main aim of this study was to examine the factors
associated with rebleeding for PUB in the current era of PPI use
and endoscopic hemostasis.

MATERIALS AND METHODS
1. The K-PUB initiative and data collection

This was a prospective cohort study and 28 centers across Ko-
rea participated in the Korean Registry on Peptic Ulcer Bleeding
(K-PUB) study group. Specially trained research assistants regis-
tered the patients immediately after endoscopic examination on
web-based system. This study was approved by the Institutional
Review Board of each hospital and was registered at Clinical-
trial.gov. (NCT02152904). All patients gave written informed
consent to participate in our study before the endoscopy.

2. Patient population

All patients that presented with overt UGIB were considered
for enrollment. Patients with a history of hematemesis/coffee
ground vomiting, melena, hematochezia, or a combination of
any of the above received endoscopy. If endoscopic findings
revealed peptic ulcers the patients were eligible for enrollment.
Patients in whom the source of bleeding was other than PUB
were excluded (varices, hemorrhagic erosive gastritis, Mallory-
Weiss tears, Dieulafoy’s lesions, vascular ectasia, and malignan-
cies). When the lesion was turned out to be malignant after

histopathologic review, the data was discarded.
3. Study variables

Recorded information included the following independent
variables: demographic information (age, sex, alcohol, smoking,
diabetes, hypertension, comorbidities, and medication), physical
examinations (height, weight, blood pressure, pulse rate), Ameri-
can Society of Anesthesiologists classification," initial laborato-
ry data (complete blood count, blood urea nitrogen [BUN], cre-
atinine, albumin), endoscopic components (time to endoscopy,
experience of endoscopists, Forrest classification, method and
results of endoscopic hemostasis), pharmacologic therapy, and
performance of other therapies (surgery, angiography). Presence
of Helicobacter pylori infection was determined by histologic
examination or rapid urease test from biopsies taken during the
examination. Comorbidity was defined as follows: cardiovascu-
lar disease included cardiac arrhythmia, ischemic heart disease,
and chronic heart failure. Pulmonary disease included both
chronic (e.g., bronchitis or chronic obstructive lung disease) and
acute (e.g., pneumonia) conditions. Kidney failure included both
mild forms (e.g., abnormal serum creatinine value) and severe
forms (e.g., need for dialysis). Liver failure included both mild
forms (e.g., having an abnormal serum bilirubin value) and
severe forms (e.g., end-stage liver failure). Previous diagnoses
of malignancies were also included. Medications were defined
as antiplatelets (including aspirin), anticoagulants, nonsteroidal
anti-inflammatory drugs (NSAIDs), and steroids. Patients who
took more than one of the aforementioned medication were
classified as multidrug. Information of patients who used one
of these drugs within 1 week of ulcer bleeding was recorded.
Endoscopy performed between 12:00 AM Monday and 11:59
PM Friday were classified as weekdays. Time to endoscopy was
calculated from presentation to emergency room or the first
documentation of bleeding if it occurred in an inpatient.

4. Endoscopic evaluation

An ulcer was defined as a lesion with loss of mucosal integ-
rity and continuity of >5 mm. Bleeding activity was classified
according to the modified Forrest classification.'® Endoscopic
hemostasis was performed at the discretion of the endoscopist
and included thermal coagulation, hemoclipping, and epineph-
rine injection. In case of more than one ulcer, the ulcer with the
most severe Forrest classification was used in the classification
and analysis.

5. Outcomes

The outcomes included the frequency of rebleeding, surgical
therapy or angiography, and mortality. The primary outcome of
this study was to evaluate the factors associated with rebleeding
within 30 days after initial hemostasis. Rebleeding was defined
as recurrent hematemesis, coffee ground vomiting, melena, he-
matochezia, and a drop in hemoglobin of 2 g/dL after the initial
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Fig. 1. Flow chart of patients included in this study.
GIST, gastrointestinal stromal tumor.

Table 1. Baseline and Clinical Characteristics of the Patients (n=891)

Measure Value

Male sex 679 (76.2)
Age, yr 63115
Alcohol 386 (43.3)
Smoking 309 (34.7)
Hypertension* 434 (49.0)
Diabetes mellitus* 11 (23.8)
Comorbidity* 415 (46.8)
Drugs*

Anti-platelets 297 (33.4)

Anticoagulants 51 (5.7)

NSAIDs 117 (13.1)

Steroids 19 (2.1)
Body mass index, kg/m’ 22.943.4
Systolic blood pressure, mm Hg 116422
Diastolic blood pressure, mm Hg 70+15
Pulse rates, /min 93421
Hemoglobin, g/dL 9.245.0

White blood cell, /mm’
Blood urea nitrogen, mg/dL 42.3+37.0
Albumin, g/dL 3.3+0.6

11,396+7,042

Mental status (alert) 871 (97.8)
Endoscopy (weekdays) 598 (67.1)
Experience (>3 yr) 315 (35.4)

Data are presented as the number (%) or mean+SD.
NSAID, nonsteroidal anti-inflammatory drug.
*The data were missing for certain patients.
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hemostasis. The secondary outcome was to evaluate the need
for radiographic intervention or surgery and the in-hospital
mortality rates were also examined.

6. Data analysis

All the dependent variables were presented as descriptive
data. All continuous data were expressed as means+standard
deviation. The statistical difference of baseline characteristics
between rebleeding and non-rebleeding groups were assessed
using the Student t-test for continuous variables and chi-square
test or Fisher exact test for categorical variables. Univariate
analysis was performed to assess risk factors related to rebleed-
ing. Multivariate analysis using a selection of variables sig-
nificant at the 0.10 level by univariate analysis was applied to
assess independent risk factors associated with rebleeding.

RESULTS
1. Study population

Between May 2014 and March 2015, 904 patients from 28
centers all over the country with PUB were registered in the K-
PUB data base and 891 patients were analyzed (Fig. 1). Descrip-
tive data are presented in Table 1. Median age was 63 years and
76% were males. Antiplatelets (including aspirin) were the most
common medications used followed by NSAIDs, anticoagulants,
and steroids. Intravenous PPIs were used in 96% of patients.

Table 2. Endoscopic Findings and Clinical Outcomes of 891 Study
Patients

Measure No. (9%0)
Location
Gastric 543 (60.9)
Duodenum 264 (29.9)
Both 84 (9.4)
Forrest classification
Ia 69 (7.7)
Ib 224 (25.1)
Ila 290 (32.5)
IIb 141 (15.8)
IIc 146 (16.4)
i 21(2.4)
Endoscopic hemostasis 675 (75.8)
Monotherapy 298 (33.4)
Combined therapy 377 (42.3)
Second look endoscopy 616 (71.0)
30 Day-rebleeding rate 64 (7.2)
30 Day-mortality rate 9 (1.0)
Transfusion 568 (63.7)
Transfusion units* 3.2+2.4
*Mean+SD.
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Table 3. Comparison of Patients with and without Rebleeding

Measure No rebleeding (n=829) Rebleeding (n=62) p-value

Male sex 633 (76.4) 46 (74.2) 0.700
Age, yr 62.2:+15.2 67.8+14.4 0.005
Alcohol 361 (43.5) 25 (40.3) 0.621
Smoking 289 (34.9) 20 (32.3) 0.678
Hypertension* 401 (48.7) 33 (53.2) 0.488
Diabetes mellitus* 197 (23.9) 14 (22.6) 0.813
Comorbidity* 384 (46.6) 31 (50.0) 0.437
Antiplatelets* 271 (32.7) 26 (41.9) 0.138
Anticoagulants® 46 (5.6) 5(8.1) 0.412
NSAIDs* 101 (12.2) 16 (25.8) 0.002
Steroids* 15 (1.8) 4 (6.5) 0.037
Multidrug 63 (7.6) 16 (25.8) 0.000
Body mass index, kg/m2 23.0+3.4 22.2+3.3 0.071
Systolic blood pressure, mm Hg 116+22 113425 0.431
Pulse rate, /min 93422 92+17 0.653
Hemoglobin, g/dL 9.245.1 8.9+2.7 0.672
White blood cell, /mm’ 11,432+7,174 11,327+5,610 0.910
Platelet, /mm’ 236,1254+98,510 238,280+78,532 0.866
Blood urea nitrogen, mg/dL 42.2+37.7 49.1+52.0 0.177
Creatinine, mg/dL 1.5+5.0 1.4+1.2 0.872
INR 1.4+3.0 1.2+0.4 0.614
Albumin, g/dL 3.3+0.6 3.0+0.6 0.000
Time to endoscopy 1445 1445 0.409
Mental status (alert) 810 (97.7) 61 (98.4) 0.589
ASA () 273 (32.9) 5(24.2) 0.174
Hematemesis/hematochezia* 286 (34.7) 33 (53.2) 0.003
Endoscopy (weekdays) 552 (66.6) 46 (74.2) 0.174
Experience (>3 yr) 292 (35.2) 3 (37.1) 0.766
Forrest classification 0.205

Ia 62 (7.5) 7 (11.3)

Ib 202 (24.4) 22 (35.5)

Ma 275 (33.2) 15 (24.2)

1b 132 (15.9) 9 (14.5)

Ilc 139 (16.8) 7(11.3)

I 19 (2.3) 2(3.2)
Forrest classification high risk group (Ia, Ib, Ila) 539 (65.0) 44 (71.0) 0.342
Monotherapy 278 (45.4) 20 (43.5) 0.806
Transfusion 520 (62.7) 48 (77.4) 0.020
Transfusion units 3+2 6+4 0.000
Second look endoscopy* 563 (69.9) 53 (85.5) 0.090
Helicobacter pylori infection' 279 (37.5) 23 (42.6) 0.120

Data are presented as number (%) or mean+SD.
NSAID, nonsteroidal anti-inflammatory drug; INR, international normalized ratio; ASA, American Society of Anesthesiology.
*The data were missing for certain patients; 'H. pylori infection was not examined in 93 patients.



The average time to endoscopy was 14 hours. Second look en-
doscopy was performed in 71% of patients. H. pylori infection
status was examined in 798 patients and 302 were positive for
H. pylori infection (37.8%). Rebleeding occurred in 7.1% (64
patients) and 30 day mortality was 1.0% (nine patients). Two
patients expired due to bleeding related complications and the
remaining patients expired due to their underlying comorbidi-
ties.

2. Endoscopic findings and treatment

Table 2 shows endoscopic findings and clinical outcomes.
Five patients who failed to achieve initial endoscopic hemostasis
received radiographic interventions and two patients received
surgery. Gastric ulcers were more common than duodenal ulcers
(60.9% vs 29.9%). Sixty-nine patients had active arterial bleed-
ing, 224 had oozing, 290 had nonbleeding visible vessel, 141
had adherent clots, 146 had flat hematins, and 21 had clean
ulcers. A total of 675 patients (75.8%) were treated endoscopi-
cally. Three hundred seventy-seven patients among 675 patients

Kim JS, et al: Rebleeding in Peptic Ulcer Bleeding 275

(42.3%) received combination endoscopic hemostasis (e.g., epi-
nephrine injection plus thermal coagulation or hemoclipping,
thermal coagulation plus hemoclipping). The remaining 298
patients (33.4%) received single therapy (epinephrine injection,
hemoclip, band ligation, and thermocoagulation).

3. Comparison of baseline characteristics between groups

There were no significant differences between rebleeding and
non-rebleeding groups in male to female ratio, Forrest clas-
sification, time to endoscopy, and rate of H. pylori infection
(Table 3). Patients in the rebleeding group were older (67.8+14.4
vs 62.2+15.2, p=0.005), more frequent users of NSAIDs (25.8%
vs 12.2%, p=0.002), and multidrugs (25.8% vs 7.6%, p=0.000).
Albumin levels were lower in the rebleeding group (3.0 vs 3.3,
p=0.000). Patients presented with hematemesis/hematochezia
(53.2 vs 34.7, p=0.003) and required transfusion more often in
the rebleeding group (77.4% vs 62.7%, p=0.020).

Table 4. Predictive Factors Associated with Rebleeding According to Univariate and Multivariate Regression Analyses

Measure Univariate OR (95% CI) p-value Multivariate OR (95% CI) p-value
Male sex 1.123 (0.622-2.028) 0.700
Age 1.027 (1.008-1.046) 0.005
Comorbidity 1.229 (0.661-2.286) 0.514 2.947 (1.298-6.691) 0.010
Systolic blood pressure 0.995 (0.984-1.007) 0.430
Pulse rate 0.997 (0.984-1.010) 0.651
Antiplatelet 1.766 (0.670-4.653) 0.250
Anticoagulant 1.491 (0.570-3.900) 0.415
NSAIDs 2.504 (1.366-4.588) 0.003
Steroids 3.738 (1.202-11.625) 0.023
Multidrug 4.224 (2.263-7.884) 0.000 3.105 (1.181-8.165) 0.022
Body mass index 0.929 (0.858-1.006) 0.070
Hemoglobin 0.981 (0.903-1.067) 0.659
White blood cell 1.000 (1.000-1.000) 0.910
Platelet 1.000 (1.000-1.000) 0.866
Blood urea nitrogen 1.003 (0.998-1.007) 0.218
Creatinine 0.994 (0.928-1.065) 0.873
Albumin 0.404 (0.262-0.622) 0.000 0.508 (0.305-0.846) 0.009
Experience (>3 yr) 1.085 (0.635-1.851) 0.766
Weekends 1.238 (0.706-2.172) 0.456
Time to endoscopy 0.976 (0.923-1.033) 0.409
Hematemesis/hematochezia 2.145 (1.276-3.604) 0.004 1.882 (1.008-3.256) 0.024
Forrest classification high risk group 1.315 (0.746-2.318) 0.343
Monotherapy 0.927 (0.507-1.696) 0.806
Transfusion 2.037 (1.105-3.756) 0.023
Second look endoscopy 0.710 (0.299-1.689) 0.439
Helicobacter pylori infection 0.528 (0.278-1.003) 0.051

OR, odds ratio; CI, confidence interval; NSAID, nonsteroidal anti-inflammatory drug.
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4. Predictive factors for 30-day rebleeding

Table 4 shows the univariate and multivariate analysis for
factors affecting the risk of rebleeding. In univariate analysis,
age, use of NSAIDs, steroids, multidrugs, body mass index, al-
bumin, and hematemesis/hematochezia were significantly asso-
ciated with rebleeding. In multivariate analysis, presence of co-
morbidities (odds ratio [OR], 2.947; 95% confidence interval [CI],
1.298 to 6.691; p=0.010), the use of multidrugs (OR, 3.105; 95%
(I, 1.181 to 8.165; p=0.022), albumin level (OR, 0.508; 95% CI,
0.305 to 0.846; p=0.009), and hematemesis/hematochezia (OR,
1.882; 95% CI, 1.008 to 3.256; p=0.024) were independently as-
sociated with rebleeding.

DISCUSSION

Rebleeding in PUB patients have been reported to be associ-
ated with increased mortality and hospital admission. Old age,
shock, poor overall health status, comorbid illness, and low ini-
tial hemoglobin levels have been reported to be associated with
rebleeding.”” A meta-analysis reported high serum C-reactive
protein levels, hemodynamic instability and low hemoglobin
levels as risk factors of rebleeding for peptic ulcers.'® However,
most of the studies included in this analysis were performed
in pre-PPI era and endoscopic treatment was very limited. The
strength of this study is nationwide study recruiting patients
from 28 centers in Korea in a short period, less than a year.

In this study, we described factors that were independently
associated with rebleeding in a prospective cohort of 897
patients with PUB. Current guidelines recommend that risk
stratification based on prognostic scores for patients presenting
with NVUGIB."” However, these scoring systems are difficult to
calculate and a recent survey revealed that only 30% of physi-
cians used these scoring systems for evaluation of a patient with
NVUGIB.” In our study, presence of comorbidities, use of mul-
tidrugs, albumin levels, and initial presentation of hematemesis/
hematochezia were identified as indicators of rebleeding in PUB
patients. Present risk assessment tools do not take account of
patients taking drugs and our results indicate that this may be
important in risk assessment.

A recent study reported that an increasing BUN at 24 hours
to be a predictor of worse outcomes in patients with NVUGIB.”'
The authors hypothesized under-resuscitation leading to prer-
enal azotemia as the reason for the association of a rising BUN
and worse clinical outcomes. We were not able to measure the
change in BUN 24 hours after presentation but BUN levels tend-
ed to be higher in the rebleeding group. Collectively, these find-
ings emphasize the importance of fluid resuscitation in patients
presenting with NVUGIB.

A rebleeding rate of 7.1% in our study was significantly low-
er than those reported in previous studies. A Canadian registry
reported rebleeding, surgery, and mortality rates of 14.1%, 6.5%,

and 5.4%, respectively.’ In that study, intravenous PPI therapy
was used in 56% of the patients and repeated endoscopy was
performed in 25% of the patients. In contrast, intravenous PPIs
were used for 96% of patients and the vast majority of patients
received second-look endoscopy in our study. Although, routine
second-look endoscopy is not recommended for the manage-
ment of PUB, it may be effective in patients at high risk of re-
current bleeding.22 Mortality occurred in nine patients (1%) and
is lower than previous mortality rates related to bleeding ulcers
of 7.4% to 11%.” However, our results are in concordance
with a recent study that reported mortality rates of 0.7%.”° En-
doscopic hemostasis, and PPI use have been shown to reduce
recurrent bleeding and mortality after NVUGIB. High-dose PPI
therapy has been demonstrated to significantly reduce rebleed-
ing in patients with high-risk stigmata following endoscopic

27-29

therapy.””™ The low rebleeding and mortality rates in our study
may be attributed to these factors.

There are some limitations to our study. Factors that may be
associated with rebleeding such as ulcer size and location were
not investigated in our study. Written informed consent was
obligatory for enrollment and patients who were critically ill
may not have been included in our study. This may have re-
sulted in the low rebleeding and mortality rates of our study.

In conclusion, presence of comorbidities, use of multidrugs,
albumin levels, and initial presentation with hematemesis/
hematochezia were associated with rebleeding and should be
carefully investigated for patients triage and management. The
wide use of PPI and prompt endoscopic intervention may be the
reason for the low rebleeding and mortality rates in Korea.
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