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ABSTRACT
Objective: to determine the independent predictors of in-hospital death of Hispanic patients with nonvariceal upper gastrointestinal bleeding (NVUGB).
Experimental design: prospective and observational trial.
Patients: in a period between 2000 and 2009, all patients
with NVUGB admitted to our hospital were studied. Demographical and clinical characteristics, endoscopic findings and laboratory
tests were evaluated. χ² and Mann-Whitney U analyses were performed for comparisons, and binary logistic regression was employed to identify independent predictors of in-hospital mortality.
Results: 1,067 patients were included, 65% male with a
mean age of 58.8 years. Mean number of comorbidities per patient was 1.6 ± 0.76. The most frequent cause of bleeding were
gastric and duodenal ulcers (55.4%); 278 patients (25.8%) received endoscopic treatment of which 69.1% had combined therapy.
Rebleeding occurred in 36 patients (3.4%) of which 50% died. Inhospital mortality was 10.2%, of which only 3.1% was associated
to bleeding. When comparing causes of death among patients
with and without comorbidities, only hypovolemic shock was
found significative (48.3 vs. 25%; p = 0.020). Binary logistic regression found that the number of comorbidities, Rockall scale serum albumin < 2.6 g/dL on admission; rebleeding and length of
hospital stay were independent risk factors of in-hospital mortality.
Conclusion: the number of comorbidities, the Rockall scale
score, an albumin level < 2.6 g/dL, the presence of rebleeding
and hospital stay were predictors of in-hospital mortality in patients with UNVGB.
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INTRODUCTION

Non-variceal upper gastrointestinal bleeding (NVUGB)
is a critical condition in which a mortality of 5 to 10% has
been reported in different series of patients. This variability may be explained in part by the different clinical and
demographic characteristics of the studied population
(1,2). Recent prospective studies have identified different
predictors of mortality; it is worth noting that the use of
proton pump inhibitors (PPIs) significantly reduces mortality in patients both with and without high risk stigmata
of rebleeding. Moreover, the use of endoscopic treatment
has been demonstrated to reduce mortality in greater proportion than drug treatment (3-6). However, it has been
shown that the risk factors, complications and mortality
rates described in controlled trials are lower than those reported in patients who received their attention on “day-today conditions” in a tertiary care community hospital (7),
which illustrates more accurately the actual conditions of
medical care.
The main objective of our study is to describe the clinical characteristics, endoscopic findings, and treatment
used, as well as risk factors of complications and in-hospital mortality in Hispanic patients with NVUGB on
“day-to-day conditions”.
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METHODS

Our Hospital is a public tertiary care institution located
in northeastern Mexico that serves a population of approximately 3.5 million people. All adult patients (greater
than 18 years of age) admitted with NVUGB and those
who had in-hospital bleeding from January 2000 to February 2009 were prospectively included in a database previously designed. Age, gender, clinical manifestations of
bleeding, history of prior gastrointestinal bleeding, use of
tobacco and non-steroidal anti-inflammatory drugs
(NSAIDs), and intake of alcohol were included in this
database. Diabetes mellitus, cardiovascular disease (defined by the presence of hypertension, stroke or myocardial ischemia), chronic liver disease, chronic obstructive
pulmonary disease and cancer were considered as severe
comorbidities (3,8). In addition, hemodynamic instability,
laboratory results on admission (serum hemoglobin, blood
urea nitrogen, and blood albumin), number of units of
blood transfused, the prescription of acid secretion blocking drugs (proton pump inhibitors or H2-receptor antagonists) were recorded. The time of performance of the upper endoscopy was determined and patients were stratified
according to the Rockall classification (9). Endoscopic lesions responsible of the bleeding were identified and endoscopic treatment was performed according to the findings. Ulcers were classified according to Forrest
classification (10). The endoscopic hemostatic technique
used, the presence of rebleeding, the need of surgery, and
hospital stay were described also. Patients were followed
through daily visits during hospitalization or until discharge or death. Hemodynamically unstable patients received intravenous crystalloid solutions and blood according to individual requirements. Decision concerning the
type of acid secretion blocking agents used in each patient
was taken by the treating physician according to the following protocol: ranitidine 50 mg i.v. every 8 hours and/or
omeprazole 40 mg i.v. bolus every 12 hours or by continuous infusion at a rate of 8 mg/hr for three days and then
orally every 12 hours. All endoscopic procedures were
performed in the endoscopy unit by professors or by residents on the Gastroenterology Service under supervision
of professors. Patients with portal hypertension-related
bleeding and those who did not complete their follow-up
at our hospital were excluded.
The following terms were defined in advance:
– In-hospital mortality: deaths occurring in hospital
after diagnosis and treatment of bleeding. The cause
of death and the time of hospital stay (days) were
recorded.
– Bleeding episode-related mortality: deaths due to irreversible hypovolemic shock.
– Continued or persistent bleeding: a) failure to
achieve hemostasis during endoscopy; b) the presence of blood spontaneously or with aspiration
trough a nasogastric tube; c) hypovolemic shock
manifested by a heart rate > 100 beats/minute or hy-
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potension (systolic blood pressure < 90 mmHg
and/or diastolic blood pressure < 60 mmHg); and d)
the need of substantial use of intravenous fluids or
transfusion of more than 3 units of blood during 6
hours.
– Rebleeding: the presence of hematemesis, melena or
both associated with hypovolemic shock or a decrease in blood hemoglobin > 2 g/dL after successful endoscopic treatment and hemodynamic stability
for at least 24 hours. All rebleeding episodes were
confirmed by upper endoscopy.
– Unidentified cause of bleeding: the observation of
blood in the stomach without evidence of a causal
injury.
– Hypoalbuminemia: blood albumin level below 3.5
g/dL.

Ethical aspects

Despite being a non-interventional study, authorization
was requested from each patient to retrieve relevant information on chart and it was verified that all patients included in the study had signed informed consent to diagnostic and therapeutic maneuvers required in each case.
The study was approved by the Hospital Ethics Committee.
Statistical analysis

Categorical variables were expressed as proportions
and interquartile ranges (95% confidence intervals). Continuous variables were expressed as means and standard
deviations. Analysis of variance was performed to compare continuous variables using ROC curves in order to
determine the best discriminating cut-off value between
deceased and surviving patients. Categorical and continu2
ous variables were analyzed using χ and Mann-Whitney
U tests to determine the predictors of mortality. Subsequently, the variables that were significant in univariate
analysis were analyzed using binary logistic regression to
identify independent predictors for death. A p value of
less than 0.05 was considered statistically significant.
The results were expressed as odds ratios (OR) and 95%
confidence intervals (95%CI). All statistical analyses
were done using the statistical package SPSS v17.0
(Chicago, Illinois, USA).
RESULTS
Patients

During the study period, 2,217 patients with upper gastrointestinal bleeding were admitted. In 1,140 patients, the
bleeding was caused by rupture of esophageal varices, and
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1,077 patients were diagnosed with NVUGB. On the other hand, 10 patients were excluded because they were referred to other centers. The demographic, clinical, and endoscopic characteristics of 1,067 patients with NVUGB
are shown in table I. The mean age was 58.8 ± 18.9 years,
with a predominance of male patients (65%). Moreover,
59.8% of patients had one or more severe comorbidities,
with a mean of 1.6 ± 0.76 comorbidities per patient, the
most frequent was the presence of cardiovascular disease
(31%) followed by diabetes mellitus (24.3%). Regarding
risk factors associated with peptic ulcer disease, 42% of
the patients had a history of alcohol chronic ingestion and
about one-third a history of chronic use of NSAIDs and
tobacco. About 10% of patients had previous history of GI
bleeding and 11.1% had in-hospital GI bleeding. With regard to laboratory studies, the mean blood hemoglobin on
admission was 9.2 ± 3.4 g/dL, and it was ≤ 7 g/dL in 305
(28%) of patients. Additionally, 62.1% of patients required blood transfusion using a mean of 3 packed red
blood cells. The mean blood albumin level was 2.7 ± 0.84
g/dL on admission, and 76.8% of patients had hypoalbuminemia. Due to the high frequency of this finding, the
blood albumin level on admission was studied as a risk
factor of mortality, therefore it was determined the best
discriminating cut-off value using ROC curve (receiver
operating characteristic curve). The value that best predicted mortality was ≤ 2.6 g/dL (Fig. 1); 42% of patients
had a lesser value.
In 62.8% of patients, the upper endoscopy was performed during the first 24 hours after admission. Gastric
or duodenal ulcers were the cause of the bleeding episode
in 55.4% of patients, while the cause of bleeding was not
found in 4.3% of cases. Mean value of the Rockall scoring system was 4.6 ± 2.1 at admission, and 51.5% of patients had a value ≥ 5.
Pharmacological and endoscopic treatment

In total, 46.9% of patients received endoscopic treatment (Table II). Combined therapy (adrenaline injection
plus thermal) was used in 69.1% of patients, whereas epinephrine injection alone was used in 16.5% of cases. All
patients received anti-secretory therapy; PPIs were the
most frequently used drug (54.4%). No statistically significant differences were found by assessing the mortality
according to the type of anti-secretory therapy used.
Clinical results

Rebleeding occurred in 36 patients (3.4%), of which
half died. In total, 16 patients were treated surgically
(1.5%). Overall mortality was 10.2% (109/1069) (Table
II). The mean age of the patients who died was higher
than those who survived (62 ± 17.7 vs. 58.4 ± 19 years).
Although there was a statistically significant difference in
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univariate analysis, age was not a predictor of mortality
in the logistic regression analysis (Table III). The mean
length of hospital stay was 6.7 days (range 1-118 days) in
all patients. Nevertheless, the mean length of hospital
stay of patients who survived was significantly shorter
than the one who died (6.1 ± 7.8 vs. 12 ± 11.6 days, p =
0.001, respectively).
Univariate and logistic regression analyses

The variables in which statistically significant differences were found in univariate analysis and those that
showed significant differences after performing logistic
regression analysis are shown in table III.

DISCUSSION

The results of our study show differences and similarities compared to other studies of similar methodological
design. Our patients were younger (58.8 ± 18.9 years)
than those of the Italian PNED study (68 ± 16 years), the
Canadian RUGBE study (66 ± 17 years), as well as the
Spanish comparative study (62.28 ± 15.18) (11). This
finding may be explained by the age distribution of our
population. Most of our population is located between the
second and fourth decade of life (12).
In our series, 60% of patients had severe comorbidities, predominantly cardiovascular disease and diabetes
mellitus. This may be explained by the high rates of
obesity and metabolic syndrome that affect our population (13-15). The number of comorbidities was significantly higher in patients who died and it was an independent predictor of death (OR: 1.6; 95% CI: 1-2.5, p =
0.045). This finding is similar to that observed in other
studies, particularly RUGBE and PNED studies (3,5,8).
On the other hand, hypovolemic shock as cause of death
was significantly higher in patients without comorbidities than in those with comorbidities (48 vs. 21%, p =
0.02). Similar findings have been recently reported in a
cohort of 10,428 patients with peptic ulcer bleeding.
Mortality of patients was 6.2%, nevertheless most of the
patients died due to multiorgan failure secondary to comorbidities, and only 18.3% of deaths were due to ulcer-bleeding related causes, most of them without comorbidities (16).
In our study the occurrence of clinical manifestations
of bleeding, the frequency of non-ulcerative lesions, the
severity of gastrointestinal bleeding and the frequency of
endoscopic high-risk stigmata for rebleeding were similar to those reported in the literature (11,17-19). Nevertheless, the use of PPIs was not found as a protector risk
factor of death in contrast to that observed in other studies. This may be explained due to the observational nature of the study and because there was a high proportion
of patients who received H2RA. Current evidence sugREV ESP ENFERM DIG 2011; 103 (4): 196-203
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Table I. Clinical and demographic characteristics of patients with NVUGIB (n = 1,067)
Variable

n (%)

Male gender
Age (years)
Patients with comorbidities
Number of comorbidities per patient
Comorbidities
Diabetes mellitus
Cardiovascular disease
Chronic renal disease
Chronic pulmonary disease
Chronic liver disease
Neoplasia
Risk Factors
NSAID chronic use
Smoking
Alcohol chronic ingestion
Previous bleeding history
Clinical presentation
In-hospital bleeding
Melena
Fresh bloody emesis
Coffe-ground emesis
Hematochezia
Hemodynamic instability
Serum hemoglobin on admission (g/dL)
Serum hemoglobin on admission ≤ 7 (g/dL)
BUN on admission (mg/dL)
BUN on admission ≥ 20 (mg/dL)
Serum albumin level on admission (g/dL)
Patients requiring blood transfusions
Transfusions (units)
Endoscopy timing
Less than 24 hours
More than 24 hours
Cause of bleeding on endoscopy
Gastric ulcers
Duodenal ulcers
Gastric and duodenal ulcers
Esophageal ulcers
Gastroduodenal erosions
Mallory-Weiss tear
Neoplasia
Angiodysplasia
Cameron lesions
Dieulafoy lesions
Portal hypertensive gastropathy
Duodenal diverticula
No source of bleeding
Ulcer stigmata of recent hemorrhage
White base
Flat spot
Adherent clot
Visible vessel
Active bleeding

694 (65)
–
638 (59.8)
–

Mean (median, IQR)

58.8 (60, 45-74)
1.6 (1, 1-2)

95% CI/SD
62.2-67.9
± 18.9
56.8-62.7
± 0.76

259 (24.3)
339 (31.8)
145 (13.6)
48 (4.5)
160 (15)
59 (5.5)

21.7-26.8
29-34.6
11.5-15.6
3.3-5.7
12.9-17.1
4.2-6.9

333 (31.2)
349 (32.7)
448 (42)
102 (9.6)

28.4-34
29.9-35.5
39-44.9
7.8-11.3

118 (11.1)
743 (69.6)
321 (30.1)
356 (33.4)
71(6.7)
287 (28.6)
–
305 (28.6)
–
699 (65.5)
–
663 (62.1)
–

9.2-12.9
66.9-72.4
27.3-32.8
30.5-36.2
5.2-8.2
24.2-29.6
± 3.4
25.9-31.3
± 36.2
62.7-68.4
± 0.84
59.2-65.1
± 1.9

9.2 (9.1, 6.6 – 11.7)
39.3 (27.6, 16 – 47.4)
2.7 (2.8, 2.2-3.4)
3 (3, 2-4)

670 (62.8)
397 (37.2)

59.9-65.7
34.3-40.1

308 (28.9)
240 (22.5)
43 (4)
26 (2.4)
143 (13.4)
92 (8.6)
71 (6.7)
27 (2.5)
15 (1.4)
23 (2.1)
31(2.9)
2 (0.2)
46 (4.3)
593 (55.5)
293 (49.4)
25 (4.2)
58 (9.8)
146 (24.6)
72 (12.1)

26.1-31.6
20-25
2.8-5.2
1.5-3.4
11.4-15.4
7-10.4
5.1-8.1
1.6-3.5
0.7-2.1
1.3-3
1.9-3.9
0-0.4
3.1-5.5
45.4-53.4
2.6-5.8
7.4-12.2
21.1-28.1
9.5-14.8

IQR: interquartile range; SD: standard deviation; CI: confidence interval; NUVGIB: non-variceal upper gastrointestinal bleeding; NSAIDs; non-steroidal anti-inflammatory;
BUN: blood urea nitrogen.
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gests that early administration of PPIs is the standard
treatment of patients with NVUGB (20-24).
The rebleeding rate observed in our patients (3.4%)
was similar to that observed in the Italian PNED study
(3.2%) and in other recent publications (17,18), but it was
significantly lower than that reported in the Canadian
RUGBE study (14.1%) (3,5,8). The divergence of our results from the ones of the Canadian study may be explained because a higher proportion of our patients received combined endoscopic therapy (adrenaline
injection plus BICAP) than in the Canadian study; combined therapy has been shown to be superior to pharmacologic treatment for reduction of rebleeding in controlled trials (25-27). In addition, rebleeding was found to
be an independent predictor of death in our study as equal
as it has been described in other studies.
Despite progress in the management of patients with
NVUGB over recent years, mortality has not been substantially reduced (28,29). This may be explained by the
failure to identify mortality-related risk factors different
to those already known (1,9,30). The mortality in our patients (10.2%) was significantly greater than that reported
in PNED and RUGBE studies, but it was lower than that
reported in institutions under similar clinical situations
(3,5,7). The Rockall scoring system (9) (which combines
several clinical, demographic, and endoscopic parameters) has been prospectively validated. In our study Rockall scoring system demonstrated to be an independent
predictor of death (OR: 1.3; 95% CI: 1.01-1.52, p =
0.0001). Notwithstanding, Rockall scoring system has
limitations due to the clinical and epidemiological differences observed in populations. Thus, despite the demonstrated utility of this scoring system, it is considered that
there is currently no ideal method (8,31).
On the other hand, the proportion of our patients with
hypoalbuminemia was high (69.8%) even in patients
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Fig. 1. ROC curve for serum albumin level on admission (g/dL). AUROC:
0.768 (IC95%: 0.738-0.797).

without chronic liver disease. The best mortality-discriminating cut-off value determined by means of ROC curve
was ≤ 2.6 g/dL. Value below this level showed to be an
independent predictor of death (OR: 4.9, 95% CI: 2.79.1, p = 0.0001,). Hypoalbuminemia is associated with
multiple debilitating clinical conditions such as malnutrition, diabetes mellitus, renal failure, and chronic liver
disease (32-36). Since albumin has multiple biological
functions, it is widely accepted that hypoalbuminemia is
a risk factor of mortality in some diseases (35). A recent

Table II. Endoscopic and medical treatment and outcomes of patients with NVUGIB
Variable

n

%

CI 95%/SD

Ulcer stigmata of recent hemorrhage
Endoscopic treatment
Epinephrine injection
Thermal coagulation
Combined therapy
Hemoclips
Medical treatment
PPI
H2R
Combined treatment
Clinical outcomes
Rebleeding
Surgical treatment
Deaths

593
278
46
38
192
9

55.5
46.9
16.5
13.6
69.1
3.6

49.1-57.1
42.9-50.9
12.2-20.9
9.6-17.7
63.6-74.5
1.2-5.3

580
345
142

54.4
32.3
13.3

51.4-57.3
29.5-35.1
11.3-15.3

36
16
109

3.4
1.5
10.2

2.3-4.4
0.8-2.2
8.4-12

CI: confidence interval; SD: standard deviation; PPI’s: proton pump inhibitors; H2RA: H2 receptor antagonist.
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Table III. Univariate and multivariate analysis of clinical variables for mortality in patients with NVUGIB
Predictor

Survivors
n = 958

Age (years) (mean ± SD)
In-hospital bleeding, n (%)
Comorbidities, n (%)
Number of comorbidities per patient (mean ± SD)
Diabetes Mellitus, n (%)
Chronic renal disease, n (%)
BUN on admission ≥ 20 mg/dL (mean ± SD)
Serum albumin level on admission g/dL (Mean ± SD)
Serum Albumin level on admission < 2.6 g/dL (n %)
Hematochezia, n (%)
Ulcer with active bleeding, n (%)
Rebleeding, n (%)
Surgical treatment, n (%)
Transfusions, n (%)
Rockall score pre-endoscopy (mean ± SD)
Rockall score pre-endoscopy ≥ 5, n (%)
Length of hospital stay (days) (mean ± SD)

58.4 ± 19
91 (9.5)
558 (58.2)
1.5 ± 0.7
221 (23.1)
120 (12.5)
609 (63.6)
2.8 ± 0.82
359 (38.2)
59 (6.2)
59 (6.2)
18 (1.9)
11 (1.1)
584 (61)
4.4 ± 2.1
462 (48.2)
6.1 ± 7.8

Deaths
n = 109

62.4 ± 17.7
27(24.8)
80 (73.4)
1.8 ± 0.9
38 (34.9)
25 (22.9)
90 (82.6)
2.1 ± 0.69
74 (74.7)
12 (11)
13 (11.9)
18 (16.5)
5 (4.6)
79 (72.5)
6 ± 1.7
88 (80.7)
12 ± 11.6

Analysis
Univariate
p

Multivariate analysis
CI95%

OR

p

0.019
0.0001
0.002
0.001
0.007
0.003
0.0001
0.0001
0.0001
0.05
0.023
0.0001
0.005
0.019
0.0001
0.0001
0.0001

–
–
–
1-2.5
–
–
–
–
2.7-9.1
–
–
2.7-15.4
–
–
1.01-1.52
–
1.02-1.07

–
–
–
1.6
–
–
–
–
4.9
–
–
6.5
–
–
1.3
–
1.04

NS
NS
NS
0.045
NS
NS
NS
NS
0.0001
NS
NS
0.0001
NS
NS
0.015
NS
0.0001

BUN: blood urea nitrogen.

study showed that blood albumin < 3 g/dL is a predictor
of rebleeding in patients admitted to intensive care unit
(37,38). However, value of hypoalbuminemia (≤ 2.6 g /
dL) as predictor of death in these patients remains to be
clearly elucidated in future prospective studies.
Finally, our study has certain limitations: the study
was conducted for 9 years, so management criteria may
have substantially changed during this period. However,
it is important to mention that to our knowledge, this is

the first prospective study with the biggest number of patients with NVUGB conducted in Hispanic population in
which risk factors of in-hospital death were assessed.
In conclusion, our study shows that the number of comorbidities per patient, the score in the Rockall scoring
system, blood albumin levels at admission below 2.6
g/dL, rebleeding, and length of hospital stay were independent predictors of in-hospital mortality in patients
with NVUGB.

Table IV. Cause of death in patients with and without comorbidities
Variable

Total patients
n = 109

Patients without
comorbidities
n = 29

Patients with
comorbidities
n = 80

p

Hypovolemic shock, n (%)
Respiratory failure, n (%)
Renal failure, n (%)
Sepsis, n (%)
Neoplasia, n (%)
Acute myocardial infarction, n (%)
Other causes, n (%)

34 (31.2)
12 (11)
14 (12.8)
9 (8.3)
12 (11)
9 (8.3)
19 (17.4)

14 (48.3)
3 (10.3)
2 (6.9)
3 (33.3)
0
1 (3.4)
6 (20.7)

20 (25)
9 (11.3)
12 (85.7)
6 (66.7)
12 (15)
8 (10)
13 (16.3)

0.02
NS
NS
NS
0.027
NS
NS

NS: non significant.
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