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Abstract
AIM: To characterize the effects of age on clinical pre-
sentations and endoscopic diagnoses and to determine 
outcomes after endoscopic therapy among patients aged 
≥ 65 years admitted for acute upper gastrointestinal 
bleeding (UGIB) compared with those aged < 65 years.

METHODS: Medical records and an endoscopy data-
base of 526 consecutive patients with overt UGIB ad-
mitted during 2007-2009 were reviewed. The initial 
presentations and clinical course within 30 d after en-
doscopy were obtained.

RESULTS: A total of 235 patients aged ≥ 65 years 
constituted the elderly population (mean age of 74.2 ± 
6.7 years, 63% male). Compared to young patients, the 
elderly patients were more likely to present with melena 
(53% vs  30%, respectively; P < 0.001), have comor-

bidities (69% vs  54%, respectively; P < 0.001), and 
receive antiplatelet agents (39% vs  10%, respectively; 
P < 0.001). Interestingly, hemodynamic instability was 
observed less in this group (49% vs  68%, respec-
tively; P < 0.001). Peptic ulcer was the leading cause 
of UGIB in the elderly patients, followed by varices 
and gastropathy. The elderly and young patients had 
a similar clinical course with regard to the utilization 
of endoscopic therapy, requirement for transfusion, 
duration of hospital stay, need for surgery [relative risk 
(RR), 0.31; 95% confidence interval (CI), 0.03-2.75; P  
= 0.26], rebleeding (RR, 1.44; 95% CI, 0.92-2.25; P 
= 0.11), and mortality (RR, 1.10; 95% CI, 0.57-2.11; 
P = 0.77). In Cox’s regression analysis, hemodynamic 
instability at presentation, background of liver cirrhosis 
or disseminated malignancy, transfusion requirement, 
and development of rebleeding were significantly as-
sociated with 30-d mortality.

CONCLUSION: Despite multiple comorbidities and the 
concomitant use of antiplatelets in the elderly patients, 
advanced age does not appear to influence adverse 
outcomes of acute UGIB after therapeutic endoscopy.

© 2011 Baishideng. All rights reserved.
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Management of Acute UGIB
At our institution, patients who presented with acute 
UGIB were given appropriate initial resuscitation fol-
lowed by diagnostic and therapeutic measures. Empiric 
therapy using either an intravenous proton pump inhibi-
tor (PPI) or somatostatin analogue infusion was given 
before the endoscopy for suspicion of  peptic ulcer and 
varices, respectively. Urgent endoscopy within the first 
12 h after admission was performed in patients with 
signs of  ongoing bleeding as determined by gastroenter-
ologists. Endoscopic treatment was given in the form of  
injection therapy with epinephrine, coaptive thermoco-
agulation, hemostatic clip or combination therapy in pa-
tients with active bleeding, nonbleeding visible vessels or 
adherent clots. High-dose PPI was administered by infu-
sion for 72 h after endoscopy in patients who required 
endoscopic intervention. Bleeding esophageal and gas-
tric varices were treated with band ligation and cyano-
acrylate injection, respectively, in addition to the use of  
vasoactive drugs and intravenous antibiotics. After the 
procedure, the patients were subsequently transferred to 
a medical ward for monitoring. Endoscopy was repeated 
in the event of  rebleeding. Patients underwent surgery 
if  bleeding persisted or if  rebleeding occurred after two 
therapeutic endoscopies.

Clinical, Endoscopic, and Laboratory Data 
Medical records and an endoscopy database of  all pa-
tients were reviewed. Patient demographics, clinical pre-
sentations, initial vital signs, the presence of  comorbid 
conditions, drugs taken at the time of  admission and 
initial laboratory tests were obtained. We abstracted data 
describing the endoscopic management, including endo-
scopic diagnosis and the presence of  stigmata of  recent 
bleeding, endoscopic hemostasis, and medication use 
following endoscopy. Outcome data describing the over-
all course within 30 d after the initial endoscopic treat-
ment with specific attention to rebleeding, the need for 
surgery, a requirement for blood transfusion, the length 
of  hospital stay, and mortality were gathered. 

The presence of  hemodynamic instability was defined 
as systolic blood pressure < 100 mmHg, a heart rate > 
100 beats/min and/or orthostatic changes in systolic 
blood pressure (a decrease of  > 10%) or heart rate (an 
increase of  > 10%) between a supine and seated position. 
Rebleeding was defined by the presence of  hematemesis 
or melena with signs of  hemodynamic instability or a 
decrease in hemoglobin level > 2 g/dL in a previously 
stable patient. Endoscopic grading of  ulcer lesions was 
categorized according to the Forrest’s classification[9]. The 
stigmata of  recent bleeding included arterial spurting or 
pulsatile bleeding from the ulcer base, a non-bleeding vis-
ible vessel, and an adherent clot covering the base of  an 
ulcer. Grading of  varices was carried out using the clas-
sification of  the Italian Liver Cirrhosis Project[10].

Statistical analysis
Data were summarized using descriptive statistics. Con-
tinuous variables were compared using the t test or the 
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INTRODUCTION
The 2003 World Health Report highlighted the acceler-
ated aging of  the global population, as the number of  
elderly people will double in the next few decades[1]. 
Upper gastrointestinal bleeding (UGIB) affects a sub-
stantial number of  elderly people and is a potentially 
life-threatening clinical event. Age has been considered 
as a significant prognostic factor for adverse outcomes, 
including rebleeding and mortality, from acute UGIB in 
numerous clinical risk models[2-6]. However, it is unclear 
if  the role of  age in UGIB is due to a more severe dis-
ease or differences in the treatment received. Generally, 
the elderly have often been treated less aggressively than 
younger patients because of  an assumption of  increased 
risk of  any therapeutic procedures, secondary to comor-
bid conditions. However, recent studies of  gastrointes-
tinal endoscopy conducted in elderly patients reported 
an overall procedural success and morbidity similar to 
that reported for the general population, even in patients 
undergoing upper endoscopy for the evaluation of  acute 
gastrointestinal bleeding[7,8]. 

Over the last decades, clinical considerations related 
to the diagnosis and treatment of  UGIB has changed 
dramatically. Paramount to these changes have been the 
increased involvement of  acute care specialists during 
resuscitation, advances in diagnostic and therapeutic 
endoscopy, the use of  powerful acid suppressive and 
vasoactive agents, and more selective and less invasive 
surgical approaches that may offer a promising outcome 
for patients. Hence, outcome studies on the appropriate 
approach to UGIB in the elderly are needed. We there-
fore conducted the current study to characterize the ef-
fects of  age on clinical presentations and endoscopic di-
agnoses and to determine outcomes after pharmacologic 
and endoscopic therapy with regard to the transfusion 
requirement, duration of  hospital stay, need for surgi-
cal intervention, rate of  rebleeding, and 30-d mortality 
among a large cohort of  patients aged ≥ 65 years who 
were hospitalized for acute UGIB compared with those 
aged < 65 years.

MATERIALS AND METHODS
Patient population
This retrospective study was approved by the Institu-
tional Review Board of  the Hospital and was conducted 
at Siriraj Hospital, a tertiary academic medical center 
for the Bangkok metropolitan area and surrounding 
communities. All consecutive adult patients who were 
hospitalized for acute UGIB (e.g., hematochezia, melena, 
coffee-ground vomiting or hematemesis with or without 
hypotension) and who underwent endoscopy between 
January 2007 and December 2009 were included in the 
study. For the purposes of  this study, we defined “elderly” 
as those older than 65 years of  age.



each of  the cohorts are shown in Table 1. 

Clinical characteristics 
Patients ≥ 65 years of  age were more likely to present 
with melena, receive antiplatelet agents, and have comorbid 
conditions including cardiovascular disease, cerebrovascular 
disease, cirrhosis, diabetes, and hypertension compared with 
the young population (Table 1). The rates of  antiplatelet 
use were increased with older age (P < 0.001). In contrast, 
patients < 65 years old presented with hematemesis (49% vs 
28%, respectively; P < 0.001) and hemodynamic instability 
(68% vs 49%, respectively; P < 0.001) more commonly than 
the elderly. There were no differences in terms of  ‘coffee 
ground’ vomiting, hematochezia, red blood on the initial na-
sogastric lavage, the use of  anticoagulants and non-steroidal 
anti-inflammatory drugs (NSAIDs), and laboratory indices 
at presentation between the two groups (Table 1).

Endoscopic findings
The endoscopic findings for the entire patient group and 
each of  the cohorts are shown in Table 2. Distributions 
of  peptic ulcer and varices as the source of  bleeding 
among each age range at presentation are summarized 
in Figure 1. Bleeding peptic ulcers were identified more 
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Mann-Whitney test. Categorical variables were compared 
using the χ2 or Fisher exact test. The Kaplan-Meier meth-
od with the log-rank test was used to compare differences 
in the rates of  rebleeding and death within 30 d after 
primary endoscopic treatment. Cox’s regression analysis 
was used to detect possible prognostic variables on recur-
rent bleeding and survival. All statistical testing was per-
formed at the conventional 2-tailed α level of  0.05.

RESULTS
Patient population
During a three-year period, a total of  526 patients (370 
men, 156 women) with acute UGIB were identified. The 
age distribution at presentation is shown in Figure 1. 
Acute UGIB occurred in patients aged 18-40 years (13%), 
41-50 years (15%), 51-60 years (20%), 61-70 years (24%), 
71-80 years (19%) and > 80 years (9%). Two hundred 
thirty-five patients were at least 65 years of  age and con-
stituted the elderly population, with a mean age of  74.2
± 6.7 years. Two hundred ninety-one patients were < 65 
years old and constituted the young population, with a 
mean age of  48.4 ± 11.1 years. The patient demograph-
ics and clinical characteristics of  the entire group and 

Total Patients aged ≥ 65 yr Patients aged < 65 yr
P  value

(n  = 526) (n  = 235) (n  = 291)
Age (yr)      60 ± 15.9 74.2 ± 6.7   48.4 ± 11.1 < 0.001
Male: n (%) 370 (70) 148 (63) 222 (76) < 0.001
Presenting symptoms: 1n (%)
   Hematemesis 207 (39)   65 (28) 142 (49) < 0.001
   Melena 214 (41) 126 (53)   88 (30) < 0.001
   “Coffee ground” vomiting   86 (16)   36 (15)   50 (17)  0.57
   Hematochezia 19 (4)   8 (4) 11 (4)  0.82
Clinical findings: n (%)
   Red blood on nasogastric lavage   97 (18)   41 (17)   56 (19)  0.60
   Systolic blood pressure < 100 mmHg 163 (31)   62 (26) 101 (35)  0.04
   Heart rate > 100 beats/min 192 (37)   63 (27) 129 (44) < 0.001
   Presence of hemodynamic instability 313 (60) 114 (49) 199 (68) < 0.001
Comorbid illness: 1n (%)
   Cardiovascular disease 109 (21)   81 (34)   28 (10) < 0.001
   Cerebrovascular disease 49 (9)   34 (14) 15 (5) < 0.001
   Chronic renal failure 37 (7) 17 (7) 20 (7)  0.87
   Liver cirrhosis 140 (27)   45 (19)   95 (33) < 0.001
   Cancer   64 (12)   33 (14)   31 (11)  0.24
   Diabetes mellitus 126 (24)   87 (37) 39 (1) < 0.001
   Hypertension 186 (35) 125 (53)   61 (21) < 0.001
Alcohol drinking: n (%) 246 (47)   66 (28) 180 (62) < 0.001
Previous use of medications: 1n (%)
   Low-dose aspirin 111 (21)   82 (35)   29 (10) < 0.001
   Clopidogrel 33 (6)   30 (13)   3 (1) < 0.001
   Warfarin 38 (7) 22 (9) 16 (6)  0.09
   NSAID other than aspirin 123 (23)   57 (24)   66 (23)  0.67
Laboratory features at presentation:
   Hemoglobin (g/dL)   8.7 ± 4.7   8.4 ± 2.3   9.0 ± 6.0  0.19 
   White blood count (103/μL) 11.8 ± 8.1 11.2 ± 5.3 12.3 ± 9.7  0.15
   Platelets (103/μL)   232 ± 125   242 ± 116   223 ± 131  0.09
   Prothrombin time (s)          13.4 (11.4-248)          13.2 (11.4-160)          13.9 (11.4-248)  0.84
   Creatinine (mg/dL)           1.1 (0.2-11.8)           1.3 (0.4-10.8)           0.9 (0.2-11.8)  0.44

Table 1  Characteristics of patients for the entire group and for each cohort

Categorical variables are presented as number and percentage, and continuous variables are presented as the mean ± SD or median and range when appro-
priate. 1Some patients presented with more than 1 symptom or comorbid illness and used more than 1 drug. NSAID: Non-steroidal anti-inflammatory drug.

Charatcharoenwitthaya P et al . Upper gastrointestinal bleeding in the elderly



frequently in patients aged 60-80 years, suggesting that 
peptic ulcers are a more common source of  bleeding in 
the elderly than in patients aged < 65 years (68% vs 56%, 
respectively; P = 0.006). Among those with peptic ulcer 
bleeding, clean base ulcers were seen more frequently in 
the elderly compared with young patients (48% vs 38%, 
respectively; P = 0.03). The numbers of  active bleeding, 
non-bleeding visible vessels, clots, and flat pigmented 
spots did not differ significantly between the two groups 
(Table 2). Of  these, 45 (28%) elderly patients required 
therapeutic endoscopy compared with 55 (34%) young 
patients (relative risk for the elderly, 0.84; 95% confi-
dence interval (CI), 0.60 to 1.16; P = 0.29) (Table 3). 

Variceal bleeding tended to decrease after the fourth 
decade of  life. As a result of  higher alcohol consumption, 
esophageal varices (33% vs 17%, respectively; P < 0.001) 
and Mallory-Weiss tears (7% vs 2%, respectively; P = 0.007) 
were noted more frequently in patients < 65 than in those 
> 65 years of  age. Furthermore, young patients had a 
trend toward higher numbers of  bleeding from gastric 
and duodenal varices compared to the elderly population 
(Table 2). Of  those with variceal bleeding, 27 (66%) el-
derly patients received therapeutic endoscopy compared 

with 75 (75%) young patients (relative risk for the elderly, 
0.89; 95% CI, 0.69 to 1.14; P = 0.34) (Table 3). 

Treatment outcomes
Urgent endoscopy was performed in 47 patients aged 
≥ 65 years and in 64 patients aged < 65 years. Hemody-
namic instability at presentation was less frequent in the 
elderly patients compared to the young patients (49% 
vs 68%, respectively; P < 0.001). One of  the elderly pa-
tients and four of  the young patients underwent emer-
gency surgery because of  failure to achieve hemostasis 
during endoscopy. The mean number of  units of  packed 
erythrocytes transfused prior to endoscopy and during 
hospitalization was similar in both groups. In addition, 
the length of  hospital stay was not significantly different 
between the two groups.

Rebleeding occurred within 30 d after the initial en-
doscopic therapy in 36 patients (15%) aged ≥ 65 years and 
in 31 patients (11%) aged < 65 years (P = 0.1) (Figure 2A). 
When we analyzed the rebleeding rate according to the 
source of  bleeding, the probability of  rebleeding within 
30 d after endoscopic therapy among patients with pep-
tic ulcer bleeding was similar in both groups (P = 0.35) 
(Figure 2B), but the rebleeding rate among patients who 
had ulcers with stigmata of  recent bleeding was higher 
in the elderly patients (P = 0.02) (Figure 2C). The rate of  
recurrent variceal bleeding was also higher in the elderly 
patients than in the young patients, although the difference 
was not statistically significant (P = 0.08) (Figure 2D). 

Sixteen patients (7%) aged ≥ 65 years and 18 pa-
tients (6%) aged < 65 years died within 30 d after the 
initial endoscopic treatment. The observed survival was 
virtually identical for both groups (P = 0.8) (Figure 3A). 
However, all deaths tended to occur in a greater propor-
tion of  elderly patients who had ulcers with stigmata of  
recent bleeding (P = 0.3) (Figure 3C) and varices (P = 0.1) 
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Table 2  Endoscopic findings for the entire group and for each cohort

1Some patients presented with more than 1 endoscopic finding.

Figure 1  Age distribution of patients with acute upper gastrointestinal 
bleeding. 

Total Patients aged ≥ 65 yr Patients aged < 65 yr
P  value

(n  = 526) (n  = 235) (n  = 291)
Peptic ulcer as source of bleeding: 1n (%)
   Active bleeding 19 (4) 11 (5)    8 (3) 0.20
   Non-bleeding visible vessel   59 (11)   25 (11)    34 (12) 0.71
   Clot with underlying vessel 16 (3)   8 (3)    8 (3) 0.66
   Flat, pigmented spot 41 (8)   23 (10)  18 (6) 0.13
   Clean base 224 (46) 112 (48)  112 (38) 0.03
Portal hypertensive related-lesions as source of bleeding: 1n (%)
   Esophageal varices 137 (26)   41 (17)    96 (33)     < 0.001
   Gastric and duodenal varices 17 (3)   4 (2)  14 (5)   0.051
   Portal hypertensive gastropathy   58 (11) 17 (7)    41 (14) 0.01
Other endoscopic findings: 1n (%)
   Esophageal ulcer 19 (4)   9 (4)  10 (3) 0.81
   Esophagitis 36 (7) 17 (7)  19 (7) 0.75
   Gastropathy, duodenitis, or erosions 129 (25)   61 (26)    68 (23) 0.49
   Mallory-Weiss tear 26 (5)   5 (2)  21 (7)   0.007
   Gastric cancer 15 (3)   6 (3)    9 (3) 0.71
   Dieulafoy’s lesion 11 (2)   6 (3)    5 (2) 0.51
   Angiodysplasia          2 (0.004)      1 (0.4)       1 (0.3) 0.88
   No clinically significant finding 11 (2)   3 (1)    8 (3) 0.24
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(Figure 3D). The cause of  death in the elderly patients 
was profound shock at presentation caused by a spurt-
ing hemorrhage from the ulcer that failed endoscopic 
therapy (two) and refractory variceal bleeding after en-
doscopic band ligation (one). The deaths in the remain-
ing 13 patients were related to their comorbid illnesses: 
nosocomial pneumonia (five), septicemia (two), sponta-
neous bacterial peritonitis (one), myocardial infarction 
(one), congestive heart failure (one), liver failure (two), 
and primary liver cancer (one). The causes of  death in 
the young patients were profound shock at presentation 
caused by active variceal bleeding (five) and ulcer bleed-
ing (one), which failed endoscopic intervention. Twelve 
patients died of  their comorbid illnesses: nosocomial 
pneumonia (four), septicemia (three), renal failure as a 
consequence of  massive gastrointestinal bleeding (four), 
and metastatic biliary cancer (one). 

Prognostic Factors for Rebleeding and Death
By univariate analysis, an increased risk of  rebleeding after 
endoscopic hemostasis was associated with the presence 
of  endoscopic stigmata of  recent bleeding (P < 0.001) 
and high blood transfusion requirement before the endos-
copy (P = 0.003). The risk of  rebleeding was not associ-
ated with age ≥ 65 years (P = 0.11) or even with age ≥ 
85 years (P = 0.53), male gender (P = 0.75), the presence 
of  comorbid illness (P = 0.23), the use of  antiplatelet 
agents (P = 0.78), the presence of  hemodynamic instabil-
ity at presentation (P = 0.19), hematemesis (P = 0.27), 

hematochezia (P = 0.75), peptic ulcer bleeding (P = 0.33), 
variceal bleeding (P = 0.14), and medium to large variceal 
size (P = 0.57). In the multivariable Cox regression model, 
the number of  blood transfusions before endoscopy and 
stigmata of  recent bleeding remained significantly asso-
ciated with rebleeding (Table 4).

In the univariate analysis, the following variables had 
a significant influence on patient survival within 30 d: the 
presence of  hemodynamic instability at presentation (P 
< 0.001), liver cirrhosis (P < 0.001), disseminated malig-
nancy (P < 0.001), variceal bleeding (P < 0.001), the total 
number of  blood transfusions (P = 0.02), and the occur-
rence of  rebleeding (P < 0.001). The risk of  death was 
not significantly associated with age ≥ 65 years (P = 0.80) 
or even with age ≥ 85 years (P = 0.13), male gender (P = 
0.74), hematemesis (P = 0.09), hematochezia (P = 0.51), 
and the endoscopic stigmata of  recent bleeding (P = 
0.89). In the multivariate analysis, the presence of  he-
modynamic instability at presentation, a background of  
liver cirrhosis or disseminated malignancy, a transfusion 
requirement during admission, and the development of  
rebleeding remained significantly associated with 30-d 
mortality (Table 4). 

DISCUSSION
The current study shows that age is associated with a 
steep rise in the incidence of  acute UGIB. The elderly 
patients had different sources and clinical presentations 

Table 3  Clinical outcomes after pharmacologic and endoscopic therapy

Patients aged ≥ 65 yr Patients aged < 65 yr
P  value

Relative risk
(n  = 235) (n  = 291) (95% CI)

Urgent Endoscopy: n (%)    47 (20)   64 (22) 0.58 0.91 (0.65-1.27)
   For peptic ulcers bleeding    22 (14)   29 (18) 0.33 0.78 (0.47-1.29)
   For variceal bleeding    16 (46)   30 (37) 0.36 1.25 (0.79-1.98)
Endoscopic therapy for bleeding peptic ulcers: 1n (%)    45 (28)   55 (34) 0.29 0.84 (0.60-1.16)
   Epinephrine injection    36 (80)   50 (91) 0.12
   Coaptive thermocoagulation    28 (62)   39 (71) 0.36
   Hemostatic clip    11 (24)   14 (25) 0.91
   Combined therapy    29 (64)   42 (76) 0.19
Endoscopic therapy for variceal bleeding: 1n (%)    27 (66)   72 (75) 0.34 0.89 (0.69-1.14)
   Esophageal band ligation    25 (93)   64 (89) 0.59
   Cyanoacrylate injection      3 (11)   10 (14) 0.72
The 72-h infusion of PPI after endoscopic therapy for bleeding pep-
tic ulcers: n (%) 

   47 (29)   49 (30) 0.84 0.97 (0.69-1.35)

The 3-5 d infusion of vasoactive agent after endoscopic therapy for 
variceal bleeding: n (%)

   27 (66)   73 (76) 0.22 0.87 (0.68-1.11)

Units of blood transfused: 
   Before endoscopy 1.8 ± 1.4 1.8 ± 1.6 0.88
   During hospitalization 2.7 ± 0.2 2.9 ± 0.2 0.33
Hospital stay (d)         5 (1-14)        4 (1-13) 0.84
Hospital stay < 3 d: n (%)    85 (36) 106 (36) 0.95 0.99 (0.79-1.25)
Recurrent bleeding: n (%)
   Within 3 d  11 (5) 11 (4) 0.61 1.24 (0.55-2.81)
   Within 7 d  22 (9) 17 (6) 0.13 1.60 (0.87-2.95)
   Within 30 d    36 (15)   31 (11) 0.11 1.44 (0.92-2.25)
Emergency surgery: n (%)       1 (0.4)      4 (1.4) 0.26 0.31 (0.03-2.75)
Death within 30 d: n (%)  16 (7) 18 (6) 0.77 1.10 (0.57-2.11)

Categorical variables are presented as number and percentage, and continuous variables are presented as the mean ± SD or median and range when appro-
priate. CI: Confidence interval. 1Some patients were treated with more than 1 endoscopic modality.
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and mortality. 
Aging may result in various physiologic changes in 

the gastrointestinal tract[11], which may increase the risk 
for the development of  acid-related disorders. Our study 
confirms that the incidence of  acid-related bleeding 
increases with increasing age[12-14]. Consistent with previ-
ous studies, we found that approximately 80% of  UGIB 
occurring in patients aged ≥ 65 years is derived from 
acid-related disorders[12-15]. One of  the major factors that 
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of  acute UGIB compared with the young patients. The 
risk for rebleeding correlated with endoscopic stigmata 
of  recent bleeding and the severity of  bleeding, as re-
flected by blood transfusion requirement, but not with 
advanced age. Furthermore, the elderly patients did not 
show a significant difference in clinical course from the 
young patients with regard to the utilization of  endo-
scopic therapy, transfusion requirement, the duration of  
hospital stay, the need for surgery, the rate of  rebleeding, 

Figure 2  Kaplan-meier estimates of the likelihood that bleeding would not recur within 30 d after endoscopic treatment. A: Among all causes for bleeding; B: 
Among peptic ulcers as the source of bleeding; C: Among peptic ulcers with stigmata of recent bleeding; D: Among varices as the source of bleeding. 
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Table 4  Prognostic factors for rebleeding and mortality in acute upper gastrointestinal bleeding

Variable Parameter estimate Standard error
Hazard ratio 

P  value
(95% CI)

Prediction for Recurrent bleeding
   Number of blood transfusions   
   before endoscopy   0.22 0.07 1.25 (1.08-1.42)   0.003
   Stigmata of recent bleeding   0.99 0.26 2.68 (1.58-4.41)         < 0.001
Prediction for Mortality
   Hemodynamic instability   0.95 0.50 2.57 (1.05-7.76) 0.04
   Liver cirrhosis   1.33 0.62 3.77 (1.10-12.2) 0.03
   Disseminated malignancy 1.8 0.65 6.06 (1.37-18.8) 0.02
   Number of blood transfusions   0.11 0.03 1.12 (1.03-1.19)   0.004
   Recurrent bleeding   1.62 0.39 5.07 (2.30-10.9)         < 0.001
   Variceal bleeding   0.51 0.61 1.66 (0.55-5.79) 0.39
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might explain this feature in the elderly population is the 
increased prescribing of  gastroduodenal-damaging drugs, 
including aspirin, clopidogrel, and NSAIDs. As expected, 
60% of  our elderly population used either antiplatelet 
agents or a prescription NSAID, which was 2 times great-
er than that seen in the young population. Furthermore, 
some investigators have hypothesized that a mechanism 
underlying various manifestations of  gastrointestinal 
bleeding in the elderly may involve ischemic damage to 
gastrointestinal mucosa[16,17]. In the current study, while 
direct measurements of  visceral atherosclerosis were not 
available, we examined whether clinically recognized car-
diovascular or cerebrovascular diseases were associated 
with the risk of  ulcer-related bleeding. We found no as-
sociation between clinical atherosclerotic disease and the 
risk of  ulcer-related bleeding (data not shown). 

Patients with acute UGIB typically present with vom-
iting of  fresh blood or coffee ground-like material or the 
rectal passage of  blood. Compared with young individu-
als, our elderly patients commonly presented with mild 
symptoms or subtle bleeding. One possible explanation 
could be that these patients were more likely to be hospi-
talized for non-life-threatening bleeding for close medical 
attention given their vulnerability and multiple comorbid 
diseases. Therefore, it is possible that patient comorbid-

ity may result in the early recognition or management of  
UGIB rather than reflecting the etiology of  the bleeding. 
Our experiences are in agreement with prior evidence 
that suggests an association between hospitalized gas-
trointestinal bleeding and poor health[16,18,19]. Moreover, 
we cannot exclude the possibility that the incidence of  
hemodynamic instability from UGIB was underestimated 
in this study because the use of  beta blockers, which is 
common in the elderly who have multiple comorbid con-
ditions, can mask tachycardia in patients with UGIB.

Patient risk stratification can be performed based on 
predictive factors for rebleeding, and resources can be 
allocated accordingly. There are numerous studies that 
have reported the predictive factors for rebleeding[2-6]. 
The current study confirms that endoscopic stigmata of  
recent bleeding is the most important predictor of  re-
bleeding and influences other important end points such 
as transfusion requirement[20-23]. In contrast to prior stud-
ies, our data do not show a significant association be-
tween older age and the risk of  rebleeding. It is possible 
that the current study included all patients with UGIB 
regardless of  etiology in the analysis, and thus, the effect 
of  stigmata of  recent bleeding in elderly patients with 
peptic ulcers could have been diluted by the inclusion of  
a large number of  patients with clean-based ulcers that 
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Figure 3  Kaplan-meier estimates of observed survival within 30 d after endoscopic treatment. A: Among all causes for bleeding; B: Among peptic ulcers as the 
source of bleeding; C: Among peptic ulcers with stigmata of recent bleeding; D: Among varices as the source of bleeding. 
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related differences in clinical presentation and the source 
of  UGIB to be a large artifact of  this bias. The similar 
outcome in young and elderly patients after endoscopic 
therapy indicates that a selection bias for severe disease 
does not have an adverse impact on treatment outcome.

In conclusion, the etiology of  UGIB in the elderly 
has changed little in recent years. Despite multiple co-
morbidities and the concomitant use of  antiplatelet ther-
apy in elderly patients, advanced age does not appear to 
influence adverse outcomes of  acute UGIB after thera-
peutic endoscopy. Morbidity and mortality from UGIB 
in the elderly are determined by the nature of  the bleed-
ing lesions and the presence of  comorbid conditions. 
With the growth of  older populations, a coordinated 
approach to diagnosis and management of  acute UGIB 
should optimize favorable outcomes in this vulnerable 
patient population similar to those in younger people. 
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are at low risk of  rebleeding. When we restricted our 
analysis according to the endoscopic findings, we found 
that age ≥ 65 years was associated with an increase in 
the risk of  ulcer rebleeding among those with high-risk 
ulcer stigmata. Although the reason for this observa-
tion was unclear, we hypothesize that it may be related 
to impaired hemostasis caused by platelet dysfunction 
because elderly patients are more likely to have received 
antiplatelet therapy or NSAIDs before admission. The 
late rebleeding seen in our elderly patients also suggests 
that there may be an unknown pathogenic process that 
adversely affects the healing of  peptic ulcers (Figure 2C). 
In addition, there was a trend toward a higher rate of  
variceal rebleeding in elderly patients. A larger study size 
may be required to clarify the possible prognostic factor 
of  older age for variceal rebleeding. 

Despite advances in the management of  UGIB during 
the past decade, the reported mortality for patients over 
60 years of  age with UGIB is 12%-25% and nearly 35% 
in those over 80 years of  age[24,25]. The lack of  change is 
probably explained by the associated comorbidities with 
increasing age. These patients are also more vulnerable to 
a physiological challenge from an acute bleeding episode. 
However, the mortality of  our elderly cohort for acute 
UGIB was 7%, which was lower than those of  previous 
reports. The leading cause of  death in the elderly is sepsis 
followed by multiorgan failure. This study also reports a 
low rate of  surgical intervention, which was seen in ap-
proximately 1% of  all patients. The decrease in surgical 
requirement and mortality in our patients could reflect 
the increasing use of  endoscopic hemostasis and likely 
underlines the systematic use of  potent antisecretory 
agents for acid-related bleeding and vasoactive agents 
for variceal bleeding after therapeutic endoscopy. These 
therapeutic measures have been reported to improve the 
outcome of  patients with UGIB[26,27]. 

Several bleeding scoring systems have been devel-
oped to predict the outcomes for patients with UGIB[2-6] 
and have shown that the risk for adverse outcomes in-
creases when the patients are older. However, our study 
showed that age ≥ 65 years did not influence the trans-
fusion requirement, duration of  hospital stay, need for 
surgery, and mortality. Furthermore, multivariate analysis 
showed that comorbid illnesses with liver cirrhosis or 
disseminated malignancy, severe bleeding represented 
by significant hemodynamic change requiring multiple 
blood transfusions and the development of  rebleeding 
were significant predictive factors for mortality. These 
findings are consistent with the reported predictive mod-
els on mortality for UGIB in the literature[2-6]. 

Some factors may limit the generalizability of  our 
findings. First, our patients awaiting endoscopy, who 
were suspected to have a high risk of  ulcer or variceal re-
bleeding, received the preemptive use of  high-dose intra-
venous PPI or vasoactive agents, respectively. It is pos-
sible that this management could influence endoscopic 
findings and the course of  UGIB. Second, we cannot 
exclude referral bias, which may select patients with se-
vere diseases. However, we would not expect the age-
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