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Acute upper gastrointestinal bleeding accounts for >400,000 hospi-
talizations per year in the United States, with the majority of 

cases being nonvariceal in origin. Peptic ulcer bleeding accounts for 
most cases of nonvariceal upper gastrointestinal bleeding and is a 
major cause of morbidity and mortality (1,2). Recent advances in 
endoscopic hemostatic techniques and the use of high-dose intra-
venous (IV) proton pump inhibitors (PPIs) have been shown to 
improve outcomes in peptic ulcer bleeding (3). However, approxi-
mately 11% to 16% of patients with ulcers with high-risk stigmata 
(Forrest Ia to IIb) rebleed after initial endoscopic hemostasis, with 
most rebleeding reported to occur in the first 72 h (4-6). 

The finding that most rebleeding occurs within the first three days 
is supported by several studies in which endoscopic follow-up of 
Forrest Ia to IIb ulcers showed healing with a clean base by day 3 to 4 
(7-11); however, most of these older studies excluded patients with 
comorbidities, or patients on anticoagulants or nonsteroidal anti-
inflammatory drugs (NSAIDs), which is not reflective of a contem-
porary patient population (7,9,11). In addition to these landmark 
studies, most of the current data on peptic ulcer rebleeding are 
derived from trials using endoscopic hemostatic techniques or phar-
macological therapies that are not consistent with current recom-
mendations, with use of epinephrine injection alone, low PPI doses or 
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BACKGROUND: Peptic ulcer rebleeding (PUR) usually occurs 
within three days following endoscopic hemostasis. However, recent 
data have increasingly suggested delayed rebleeding.  
OBJECTIVE: To better characterize the timing of PUR (Forrest Ia to 
IIb) following initially successful endoscopic hemostasis.  
METHODS: An exhaustive literature search (1989 to 2013), with 
cross-referencing, was performed to identify pertinent randomized 
controlled trial (RCT) arms. Patients receiving high-dose proton 
pump inhibitor (PPI) infusion following successful modern-day endo-
scopic hemostasis were included. A sensitivity analysis included any 
patients receiving PPI doses >40 mg daily. The main outcome measure 
was 30-day rebleeding, while weighted mean averages at t = three, 
seven, 14 and 28 to 30 days are also reported. 
RESULTS: Of 756 citations, six RCTs were included (561 patients; 
58.5% to 89.5% male; 55.3 to 67.5 years of age). Among patients 
receiving high-dose PPI (five RCTs [393 patients]), 11.5% (95% CI 
8.4% to 14.7%) experienced rebleeding, 55.6% (95% CI 41.1% to 
70.1%) rebled within three days, 20% (95% CI 8.3% to 31.7%) 
between four and seven days, 17.8% (95% CI 6.6% to 28.9%) at eight 
to 14 days, and 6.7% (95% CI 0% to 14%) at 15 to 28 to 30 days. 
Using the relaxed lower PPI dosing threshold, similar respective rates 
were 14.4% (95% CI 11.5% to 17.3%) overall, with interval rates of 
39.5% (95% CI 28.9% to 50.15%), 34.6% (95% CI 24.2% to 44.9%), 
19.7% (95% CI 11% to 28.4%) and 6.2% (95% CI 0.95% to 11.5%). 
Qualitative review of patient characteristics, limited by small sample 
size, possible bias and study heterogeneity, suggested increased patient 
comorbidity and postendoscopic use of lower PPI dosing may predict 
delayed rebleeding.  
CONCLUSION: In patients with high-risk PUR undergoing success-
ful endoscopic hemostasis, most rebled within three days, with many 
experiencing later rebleeding. Additional research is needed to better 
predict such an outcome.
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Le moment de la reprise du saignement d’un ulcère 
gastroduodénal à haut risque après une hémostase 
réussie : une analyse systématique

HISTORIQUE : La reprise du saignement d’un ulcère gastroduodénal 
(RSUG) se produit généralement dans les trois jours suivant l’hémostase 
endoscopique. Cependant, des données récentes indiquent de plus en plus 
une reprise tardive du saignement. 
OBJECTIF : Mieux caractériser le moment de la RSUG (Forrest Ia à IIb) 
après une hémostase endoscopique d’abord réussie. 
MÉTHODOLOGIE : Les chercheurs ont procédé à une analyse bibli-
ographique complète (de 1989 à 2013) avec référencement pour extraire 
les essais aléatoires et contrôlés pertinents (EAC). Étaient inclus les 
patients qui recevaient une infusion d’inhibiteur de la pompe à protons 
(IPP) à forte dose après une hémostase endoscopique moderne réussie. 
L’analyse de sensibilité incluait tous les patients ayant reçu une dose quoti-
dienne d’IPP supérieure à 40 mg. La principale mesure d’issue était une 
reprise du saignement dans les 30 jours, tandis que les moyennes pondérées 
à t=trois, sept, 14 et 28 à 30 jours étaient également précisées. 
RÉSULTATS : Six EAC faisaient partie des 756 articles (561 patients; 
58,5 % à 89,5 % d’hommes; 55,3 à 67,5 ans). Chez les patients qui avaient 
reçu un IPP à forte dose (cinq EAC [393 patients]), 11,5 % (95 % IC 8,4 % 
à 14,7 %) ont subi une reprise des saignements, 55,6 % (95 % IC 41,1 % à 
70,1 %) se sont remis à saigner dans les trois jours, 20 % (95 % IC 8,3 % à 
31,7 %) au bout de quatre à sept jours, 17,8 % (95 % IC 6,6 % à 28,9 %) 
au bout de huit à 14 jours, et 6,7 % (95 % IC 0 % à 14 %) au bout de 15 à 
entre 28 et 30 jours. Selon un seuil posologique rabaissé d’IPP, les taux 
similaires respectifs étaient de 14,4 % (95 % IC 11,5 % à 17,3 %) dans 
l’ensemble, selon des taux d’intervalle de 39,5 % (95 % IC 28,9 % à 50,15 %), 
34,6 % (95 % IC 24,2 % à 44,9 %), 19,7 % (95 % IC 11 % à 28,4 %) et 6,2 % 
(95 % IC 0,95 % à 11,5 %). Une analyse qualitative des caractéristiques 
des patients, limitée par la petite taille de l’échantillon, les biais possibles 
et l’hétérogénéité des études, a laissé supposer qu’une comorbodité accrue 
des patients et une utilisation postendoscopique de posologies d’IPP plus 
faibles peuvent être prédictives d’une reprise tardive du saignement. 
CONCLUSION : La plupart des patients très vulnérables à une RSUG 
qui subissent une hémostase endoscopique réussie se remettent à saigner 
dans les trois jours, et bon nombre présentent une reprise tardive du saigne-
ment. D’autres recherches s’imposent pour mieux prédire un tel résultat.
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no PPI pharmacotherapy. In fact, more recent data from randomized 
trials suggest higher rates of rebleeding after three days (12-18).

The timing of rebleeding in the era of high-dose PPI and modern-
day endoscopic therapy thus remains unclear. In the context of 
increasing health care costs and pressure to discharge patients sooner, 
with many centres not tightly adhering to guidelines (19,20), it is 
particularly important to clarify the timing of rebleeding.

The aim of the present systematic review was, accordingly, to 
examine the timing of peptic ulcer rebleeding in patients who exhib-
ited high-risk stigmata having received recommended contemporary 
endoscopic and pharmacological therapies. 

METHODS
Search strategy
A comprehensive computerized medical literature search was performed 
using the MEDLINE, EMBASE, Cochrane library and ISI Web of 
Knowledge databases from 1989 to September 2013. A highly sensitive 
search strategy was used to identify randomized controlled trials with a 
combination of controlled vocabulary and text words related to “upper 
gastrointestinal bleeding”, “endoscopic therapy” and “PPIs”. In addition, 
recursive searches and cross-referencing were performed; manual searches 
of articles identified after the initial search were also conducted. 

Study selection
All human, adult studies published in French or English were con-
sidered. All randomized controlled trials were included if the study 
population fulfilled the following criteria: patients with peptic ulcer 
bleeding exhibiting high-risk stigmata (Forrest Ia to IIb); patients in 
whom successful initial hemostasis was achieved using contemporary 
endoscopic hemostatic methods (excluding epinephrine monother-
apy), followed by PPIs at a dose >40 mg once daily. In addition, 
recorded outcomes needed to include rebleeding at different time 
points, up to 30 days. Any treatment arms of any of the studies not 
fulfilling these criteria were excluded, as were patients who underwent 
second-look endoscopy. 

Validity assessment and data abstraction
Two reviewers independently identified and examined the relevant 
studies. A third independent reviewer resolved disagreements on 
specific studies. The quality of each study was assessed using modified  
Jadad criteria, in which an additional point was attributed for the 
description of allocation concealment, a priori sample size estimation, 
description and number of drop-outs, adequate description of the 
population selection and characteristics, for a total of 10 points from 

the initial five-point score (21). The Cochrane risk-of-bias tool (22) 
was also used.

Assessment of heterogeneity
Comparative qualitative analyses evaluated the homogeneity of study 
characteristics, such as patient populations, interventions and out-
comes across studies, guiding possible sensitivity analyses. 

Statistical heterogeneity was not sought because no inferential 
calculations were performed as part of the present analysis.

Principal outcome, data synthesis and analysis
Among all trials selected, only the arms satisfying the aforementioned 
criteria were considered. 

Only descriptive data were generated from the present analysis, 
including patient characteristics and the main outcome of time to 
rebleeding.

Rebleeding at different time points – three days, seven days, 14 days, 
and 28 to 30 days – was examined. Weighted averages of rebleeding rates 
among all included studies were calculated for each time point; 95% CIs 
were also reported. Additional data pertaining to different patient char-
acteristics and previously recognized predictors of rebleeding were 
extracted and analyzed. The primary analysis included the assessment of 
study arms having administered only high-dose IV PPI (80 mg bolus 
followed by 8 mg/h for three days); a planned sensitivity analysis exam-
ined studies including any dose of PPI >40 mg daily.

All statistical analyses were performed using SAS version 9.2 (SAS 
Institute Inc, USA).

RESULTS
Study identification
A total of 756 citations were initially identified; reasons for excluding 
studies are listed in Figure 1. Randomized controlled trials were 
excluded if epinephrine monotherapy was used in part of the patient 
population, such as in the study by Sung et al (15). Overall, eight arms 
from six full-text randomized controlled trials (13,16,18,23-25) were 
included, yielding a total of 561 patients.  

High-dose PPI (80 mg IV bolus followed by 8 mg/h for 72 h) was 
used in five study arms (13,16,18,23,24), which comprised the pri-
mary analysis, yielding a total of 393 patients. The sensitivity analy-
sis included any studies using PPI doses >40 mg (total of the above 
eight arms). 

Study characteristics
Characteristics of the included studies are shown in Table 1 and sum-
marized below. 
Study populations: All patients exhibited bleeding gastric or duo-
denal ulcers demonstrating high-risk stigmata. Most studies used the 
Forrest classification and included Forrest type Ia to IIb ulcers (Ia: 
spurting; Ib: oozing; IIa: visible vessel; and IIb: adherent clot). One 
study classified ulcers according to stigmata of recent hemorrhage 
(16), either major or minor in type, as described in the study by Yang 
et al (10). The patients ranged in age from 55.3 to 67.5 years, with 
58.5% to 89.5% being male. Active bleeding (Forrest Ia and Ib) 
occurred in 14.3% patients (18) to up to 53.3% (24). The presence of 
≥1 comorbidities ranged from 24.5% of patients (13) to 100% of 
patients in the study by Cheng et al (16). Hemodynamic instability or 
shock was recorded in four of six studies. It ranged from 13.3% (24) to 
up to 46.8% of patients in the study by Chiu et al (25). The proportion 
of patients categorized according to American Society of 
Anesthesiologists (ASA) scores varied (Table 1). The use of NSAIDs 
was recorded in almost all studies and ranged from 18% (13) to up to 
57.9% (18). Mean (± SD) ulcer size ranged from to 0.9±0.5 cm (25) to 
1.4±1.2 cm (18). 

Outcome definition
The definition of rebleeding was similar among all studies. Rebleeding 
was defined clinically according to different parameters, including the 
presence of melena, hematemesis or fresh blood in the nasogastric 

Figure 1) STROBE (STrengthening the Reporting of OBservational studies 
in Epidemiology) diagram. PPI Proton pump inhibitor
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tube, a change in vital signs (systolic blood pressure <90 mmHg, heart 
rate >100 beats/min to 110 beats/min), drop in hemoglobin level, or 
sudden increase in transfusion requirements. Following clinical suspi-
cion, rebleeding was then confirmed on endoscopy. 

Performance of endoscopy and adjuvant therapy
Initial endoscopy was performed within 24 h of admission in all stud-
ies. In five of the six trials, endoscopic therapy involved epinephrine 
injection combined with thermocoagulation. In the study by Choi et 
al (18), epinephrine was used in addition to argon plasma coagulation 
and/or application of hemoclips. 

Different PPI regimens were used among the studies with lower 
PPI dosing. One arm of the trial by Choi et al (18) used pantoprazole 
40 mg IV bolus followed by 4 mg/h for 72 h (18). One arm of the 
study by Cheng et al (25) used omeprazole 80 mg IV bolus followed 
by 80 mg infusion per day for three days, and Chiu et al (16) used 
omeprazole 40 mg IV twice daily for three days (25). 

One-half of the trials used pantoprazole (13,18,23), while the other 
one-half used omeprazole (16,24,25). 

Study quality
The quality of studies on the modified Jadad score varied from 6 to 
10 points (Table 1), with a mean of 7.5±1.8. The Cochrane risk-of-bias 
tool revealed overall low bias with a potential of bias for Choi et al 
(18) and Chen et al (23), in which the treatment allocation was not 
blinded (Figure 2).  

Primary analysis: rebleeding in patients receiving high-dose PPIs
Among the 393 patients receiving high-dose PPI, 45 rebled within the 
first 30 days, corresponding an overall rate of rebleeding of 11.5% 

(95% CI 8.4% to14.7%). The rebleeding rate, broken down according 
to time following initial endoscopic hemostasis, is shown in Figure 3, 
with 55.6% rebleeding occurring within the first three days.

Sensitivity analysis: rebleeding in patients receiving PPI doses 
>40 mg once daily
When including all patients receiving PPI at a dose >40 mg once daily, 
81 of 561 patients rebled at 30 days, corresponding to an overall 
rebleeding rate of 14.4% (95% CI 11.5% to 17.3%). In this broader 
patient population, among those who rebled, 39.5% (95% CI 28.9% to 
50.15%) did so within three days. 

Of note, in the study by Cheng at al (16), rebleeding rates showed 
a different trend. In the high-dose PPI arm, the overall rebleeding rate 
was 40.4% at 30 days. Among the patients who rebled, 38.1% did so by 
day 3, 14.3% between days 4 and 7, 38.1% between seven and 14 days, 
and 9.5% between day 14 and 28 to 30. An exploratory a posteriori 
sensitivity analysis was subsequently performed. When excluding this 
study, the rebleeding rate among studies using high-dose PPI at day 3 
was 70.8%, 25% between days 4 and 7, and 4.2% between day 15 and 
28 to 30. Among studies using all PPI doses, rebleeding was 48.6%, 
48.6% and 2.7% at day 3, between days 4 to 7, and between day 14 and 
28 to 30, respectively. 

DISCUSSION
The timing of rebleeding after endoscopic hemostasis in peptic ulcer 
bleeding remains unclear in the era of high-dose PPI and contemporary 
endoscopic therapy. Most of the current data regarding the timing of 
peptic ulcer rebleeding are obtained from studies using endoscopic 
hemostatic techniques and pharmacological therapies that are not 

Table 1
Study characteristics

Characteristic

author (reference), year

Chen et al (23), 
2012

Chiu et al (25), 
2003  

(low-dose PPI)*
lau et al (24), 

2000
Cheng et al 
(16), 2005

Cheng et al 
(16), 2005  

(low-dose PPI)
Zargar et al 
(13), 2006

Choi et al (18), 
2009 

Choi et al (18), 
2009  

(low-dose PPI)
Forrest classification Ia to IIa Ia to IIb Ia to IIa SRH, Major SRH, Major Ia to IIa Ia to IIb Ia to IIb
Study period January 2008 

to August 2010
August 1999 to 
January 2001

May 1998 to 
July 1999

January 2001 
to April 2003

January 2001 
to April 2003

January 2001 
to August 

2003

May 2004 to  
April 2008

May 2004 to 
April 2008

n in arm 100 100 120 52 53 102 19 21
ASA score (1 to 5) 1 or 2: 65% 

3: 26% 
4: 8%

1: 43%  
2: 37% 
3: 15% 
4: 1% 

1 or 2: 58.3% 
3: 26.7% 
4: 15%

2: 7% 
3: 26% 
4: 19%  
5: 1%

2: 4% 
3: 29% 
4: 19% 
5: 0%

N/A N/A N/A

Hemodynamic Instability, % 28.00 46.80 13.30 N/A N/A 27.50 N/A N/A
Comorbid illness, % N/A 69.10 25 100 100 24.5 42.1 47.60
Active bleeding, % 42.00 49 53.3 N/A N/A 36.3 31.6 14.3
Ulcer size, cm, mean ± SD 1.09±0.54 0.9±0.5 1.2±1.1 1.2±0.8 1.2±1 1.2±0.8 1.4±1.2 1.4±0.8
Duodenal ulcer, % 47.00 57.00 54.20 36.50 37.70 82.40 57.90 38.10
Gastric ulcer, % 53.00  43.00  44.00 53.80 54.70 17.60 42.10 61.90
Endoscopic treatment Epinephrine 

injection + 
heater probe

Epinephrine 
injection + 

heater probe

Epinephrine 
injection + 

heater probe

Epinephrine 
injection + 

heater probe

Epinephrine 
injection + 

heater probe

Epinephrine 
injection + 

heater probe

Epinephrine 
injection + 

APC or  
hemoclips

Epinephrine 
injection + APC 

or hemoclips

Pharmacological treatment Pantoprazole 
80 mg IV bolus 

then 8 mg/h  
× 72 h

Omeprazole  
40 mg IV BID  

× 3 days 

Omeprazole  
80 mg IV bolus 

then 8 mg/h  
× 72 h

Omeprazole 
80 mg IV 

bolus then  
200 mg/day  

× 72 h

Omeprazole  
80 mg IV bolus 
then 80 mg/day 

× 72 h 

Pantoprazole 
80 mg IV 

bolus then  
8 mg/h × 72 h

Pantoprazole 
80 mg IV bolus 

then 8 mg/h  
× 72 h

Pantoprazole 
40 mg IV bolus 

then 4 mg/h  
× 72 h

NSAID use, % 39 6.4† 32.5 25 22.60 18 57.90 57.10
Age, years, mean ± SD 65.5 (15) 67.5 (12.6) 64 (17.2) 62.5 (12.5) 65.8 (13.8) 55.3 (9.2) 61 (16.5) 57.4 (14.5)
Sex, male/female, %/% 79/21 66/34 66.7/33.3 69.2/30.8 58.5/41.5 68.6/31.4 89.5/10.5 85.7/14.3
Modified Jadad score 9 6 8 6 6 10 6 6

*No second-look endoscopy arm; †Only acetylsalicylic acid use reported. APC Argon plasma coagulation; ASA American Association of Anesthesiologists; BID Twice 
per day; IV Intravenous; N/A Not applicable; NSAID Nonsteroidal anti-inflammatory drug; PPI Proton pump inhibitor; SRH Stigmata of recent hemorrhage



el Ouali et al

Can J Gastroenterol Hepatol Vol 28 No 10 November 2014546

consistent with current recommendations, with no PPI pharmacother-
apy or low PPI doses, as well as epinephrine injection alone. 

The finding that most rebleeding occurs within the first three 
days is also supported by several landmark studies in which endo-
scopic follow-up of ulcers showed healing with a clean base by day 3 to 
4; however, most of these older studies excluded patients on NSAIDs 
or anticoagulants, and patients with any comorbidities, which is not 
reflective of a contemporary patient population (7,9,11).

The aim of the present systematic review was, thus, to better exam-
ine the timing of peptic ulcer rebleeding in patients exhibiting high-
risk stigmata who received recommended contemporary endoscopic 
and pharmacological therapies.

Our primary analysis evaluated studies using high-dose PPI 
infusion. Among patients who rebled, 55.6% did so within three days. 
This is higher than what has been reported in the literature, with 
rebleeding rates of up to 95% in the first three days (7,8,11,26). 

When analyzing rebleeding rates among the included studies, the 
study by Cheng et al (16) appears to stand out, demonstrating different 
trends in rebleeding with an overall high rate of rebleeding of 40.4%. 
Furthermore, among patients who rebled, only 38.1% did so by day 3. 
When excluding this outlier study, 70.8% of patients rebled by day 3, 
which is more consistent with rates reported in the literature. 

We closely examined the study by Cheng et al (16) to better under-
stand the difference in rebleeding trends reported in this trial. In this 
study, patients had to have at least one comorbidity to be included. In 
other words, 100% of their patients had at least one other coexisting 
illness, which is higher than all other included studies that enrolled 

patient populations without comorbidities in proportions of up to 
75%. Furthermore, in the study by Cheng et al (16), up to 48.1% had 
≥2 comorbidities. Although they did not report the rates of hemo-
dynamic instability or shock, 48% of their patients had an ASA score 
≥3, demonstrating a sicker patient profile than all other included stud-
ies. When including all studies using PPI doses >40 mg daily, only 
39.5% of patients who rebled did so within the first 72 h, with the 
remainder rebleeding mostly between days 4 and 7. When excluding 
the ‘outlier’ study by Cheng et al (16), the trend toward increased 
delayed rebleeding persisted, with 51.3% of patients rebleeding after 
the three-day period, including 48.6% bleeding by day 7. 

To determine why most patients rebled after the three-day period 
in the lower-dose PPI analysis, we performed an explorative qualitative 
review, comparing patient characteristics among the included studies. 
Unfortunately, no patient-level data were available. However, on 
qualitatively reviewing the data, several factors appeared to be possibly 
associated with delayed rebleeding. 

First, higher rates of delayed rebleeding were found when including 
studies using PPIs at lower doses, which suggests that PPI dosing may 
not only affect rebleeding rates, as it is already established, but may 
also impact the timing of rebleeding. Interestingly, a recently pub-
lished RCT demonstrated decreased rates of delayed peptic ulcer 
rebleeding among high-risk patients receiving a prolonged 11-day 
course of twice daily PPI dosing (27).

In addition to lower PPI doses, the presence of coexisting illness may 
also impact the timing of rebleeding. Among the included studies, trials 
enrolling patients with higher rates of comorbidities appear to demon-
strate delayed rebleeding. Cheng et al (16), as described above, included 
all patients with at least one comorbidity and had higher rates of delayed 
rebleeding. Another included study, by Chiu et al (25), had patients 
with high rates of comorbidities (up to 69.1%). Rebleeding was also 
delayed in this trial, with most patients rebleeding between days 4 and 
7. Choi et al (18) included up to 47.6% of patients with comorbidities 
(up to 42.1% in the high-dose PPI arm). In these arms, the only 
patient who rebled did so on day 6 – after the 72 h period.  

Figure 3) Rebleeding rates at different time points in patients receiving high-
dose proton pump inhibitors (95% CIs represented by vertical lines)

Figure 4) Rebleeding rates at different time points in patients receiving 
lower doses of proton pump inhibitors

Figure 2) Risk of bias summary
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The presence of comorbidities as a factor leading to increased 
rebleeding and mortality has been demonstrated in the literature (3,28-
30); however, its association with delayed rebleeding had not yet been 
shown. In the present systematic review, no data could be extracted 
regarding the different types of comorbidities because most studies 
reported these without further categorization according to system. 
Cheng et al (16) identified the presence of hypoalbuminemia (albumin 
<30 g/L) as well as having ≥2 comorbidities as associated with a higher 
trend of rebleeding between days 4 and 14 in univariable analysis. End-
stage renal disease (ESRD) was also associated, but with more delayed 
rebleeding. Only ESRD was significantly increased among patients who 
rebled between days 15 to 28 in multivariable analysis. 

Patients with renal disease and ESRD are not only at increased risk 
for upper gastrointestinal bleeding (31), but also appear to have worse 
outcomes related to peptic ulcer bleeding. Patients with ESRD exhibit 
higher rates of rebleeding (up to 40.6% in study by Cheung et al [32]), 
as well as increased delayed rebleeding (beyond seven days) (16,33). 
ESRD has also been associated with increased long-term peptic ulcer 
rebleeding (34).

Patients with ESRD may be at higher risk for peptic ulcer rebleed-
ing due to multiple factors, mainly bleeding diathesis. This is believed 
to be due to platelet dysfunction in the context of uremia, as well as 
impaired platelet-vessel wall interaction (35). Dialysis may also con-
tribute to increased bleeding through exposure to heparin as well as 
through continuous platelet activation, due to interaction of blood 
with artificial surfaces (35,36).

In addition, ESRD is associated with lower albumin levels and poor 
nutrition, thereby possibly leading to slower ulcer healing and, per-
haps, a greater risk of rebleeding (33). The impact of gastric acid secre-
tion remains unclear because it has been shown to be increased in 
some studies, and decreased or normal in others (33,37). 

Hemodynamic instability and higher ASA scores have also been 
shown in the literature to be associated with higher rates of rebleeding 
and overall poorer prognosis (3,38-40). 

Interestingly, in the present analysis, studies demonstrating higher 
rates of delayed rebleeding had higher rates of unstable patients as well 
as a higher number of patients with an ASA score >3 (16,25). 
However, hemodynamic instability and ASA score were not system-
atically recorded in all included studies. 
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CONCLUSION 
The results of the present systematic review appear to demonstrate 
higher rates of delayed rebleeding when including studies using 
modern-day endoscopic hemostatic technique as well as intra-
venous PPI. A qualitative review of patient characteristics from 
studies exhibiting delayed rebleeding suggests that possible associa-
tions may include increased patient comorbidity and use of lower 
doses of PPI following endoscopic hemostasis, as well as increased 
hemodynamic instability and higher ASA scores. However, such 
associations are limited by lack of patient-level data and the limited 
number of studies available. In addition, there existed significant 
clinical heterogeneity. Timing of rebleeding among patients receiv-
ing modern-day therapy and determinants of delayed rebleeding 
should be further explored in future research, as this could greatly 
impact on the outcomes of patients with peptic ulcer bleeding (and 
perhaps other etiologies) by adapting care to patients at increased 
risk for delayed rebleeding, through the use of second-look endos-
copy, or better adapted follow-up oral PPI dosing. 
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