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Abstract

Objective: To evaluate the simplified Predictive 
Model (sPM) to predict active bleeding in patients 
with gastroduodenal ulcers. 
Methods: Retrospectively, patients seen from March 
2002 to September 2007 whom had peptic ulcers Fo-
rrest Ia, Ib, IIa and/or IIb were included. A sPM based 
on mBRS was used. 
Results: 107 patients were included; median ± SD 
age was 57.3 ± 17.1; 50 (46.7%) were women. The 
initial success rate with endoscopic treatment was 
91.6%, while the rest of the patients required imme-
diate surgery. Recurrent bleeding was presented in 
26/98 (26.5%) patients. A total of 15 patients required 
surgery. The mortality rate was 6.5%. The positive  
and negative predictive values for active bleeding in 
patients with sPM>1 these values were 29% (95% CI 
18-42) and 75% (95% CI 61-85) respectively. 
Conclusion: The sPM have a good VPN to discri-
minate patients with active bleeding ulcers.

Resumen

Objetivo: Evaluar la utilidad del modelo predictivo simpli-
ficado (MPs) para predecir sangrado activo en pacientes con 
úlceras de alto riesgo. 
Métodos: De manera retrospectiva se evaluaron pacientes que 
acudieron con STDANV de marzo de 2002 a septiembre de 
2007. Se incluyeron pacientes con úlceras clasificadas como de 
alto riesgo (Forrest Ia, Ib, IIa, IIb). Los pacientes con Forrest 
Ia y Ib son aquellos con sangrado activo. 
Resultados: Se incluyeron 107 pacientes con una media de 
edad y DE de 57.3 ± 17.1 años; 50 (46.7%) fueron muje-
res. El éxito inicial se logró en 98 (91.6%) de los pacientes y 
nueve requirieron de cirugía inmediata. En 26 de 98 pacientes 
(26.5%) se documentó recurrencia del sangrado. La mortali-
dad fue de 6.5%. Los valores predictivos positivos y negativos 
del sPM fueron de 28.6% y 75%, respectivamente. 
Conclusiones: El MPs tiene un buen VPN para discri-
minar a los pacientes con sangrado activo secundario a úlcera 
péptica. 
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Introduction

Non-variceal upper gastrointestinal bleeding (NVU-
GIB) is a life-threatening disorder accounting for 
more than 100 000 admissions per year with a cost 
of more than $2 billion annually in the United Sta-
tes.1 There are several Score Systems to support early 
discharge of patients with low-risk lesions on en-
doscopy.2-4 Although extremely useful, they cannot 
be completed without the endoscopic findings and, 
therefore, cannot be used before endoscopy. Also, the 
need for an immediate endoscopy cannot be deter-
mined with such score systems. Recently, a modi-
fied Blatchford Score Risk System5 (mBRS) which 
exclude the endoscopy findings, was reported with 
good results to identify patients with gastrointestinal 
bleeding with a low likelihood of having high risk 
stigmata ulcers (HRSU) and a low risk of adver-
se outcomes (rebleeding and death). However, the 
mBRS is very complex to remember and difficult to 
use in the daily clinical practice. In a previous study 
an easy-to-remember and easy to obtain simplified 
Predictive Model (sPM) has shown a good yield for 
predict rebleeding in patients with HRSU6 its utili-
ty for predict active bleeding has not been evaluated. 
The aim of this study is to evaluate the utility of the 
(sPM) to predict active bleeding in patients with gas-
troduodenal peptic ulcers.

Methods 

We retrospectively reviewed the electronic and paper-
based records of patients with gastroduodenal peptic 
ulcers whom underwent an endoscopy at the Instituto 
Nacional de Ciencias Médicas y Nutrición Salvador Zubirán
from February 2002 to September 2007. For this stu-
dy, HRSU was defined as patients with hemorrhage 
from peptic ulcer disease (gastric or duodenal) with 
major bleeding stigmata, defined by groups accor-
ding to Forrest’s classification:7 Ia (spurting hemo-
rrhage), Ib (oozing hemorrhage), IIa (non-bleeding 
visible vessel), and IIb (adherent clot). Patients with 
active bleeding correspond to Forrest Ia and Forrest 
1b. Patients with hematemesis and those whom were 
hemodynamically unstable underwent an endos-
copy after initial resuscitation. A regular diagnostic 

endoscope was initially used (GIF-100, GIF-130, 
GIF-140 or GIF-160, Olympus, Japan) and thera-
peutic modality (monotherapy or dual) was assigned 
according with physician criteria. Aside from epine-
phrine injection, endoscopic therapy (ET) was per-
formed with heat probe coagulation, Argon plasma 
coagulation or Hemoclips (Olympus, Japan). All 
conscious patients were sedated with midazolam, 
phentanyl and/or propofol. Informed consent was 
obtained before the procedure in all patients. 

Recurrent bleeding was clinically defined as the pas-
sage of hematemesis or melena, or both, coupled with 
the development of shock or decrease in hemoglobin 
concentration by at least 2 g/dL after initial stabili-
zation of 24 hours or aspiration of fresh blood from 
nasogastric tube.8,9 Bleeding was confirmed by en-
doscopy or surgery in all cases. Clinical, laboratory, 
and demographic characteristics were recorded as 
well as, Forrest’s classification, mBRS, the initial en-
doscopic technique for hemostasis, rebleeding, requi-
rement for surgery, blood transfusion, and mortality
during the first 30 days after the procedure. Monothe-
rapy was defined as epinephrine injection alone on a 
1:10 000 dilution. Dual therapy was considered when, 
besides epinephrine injection, an extra ET method 
was used (heat probe, argon-plasma coagulation, or 
hemoclips).

Predictive Models: According to the mBRS,5 diffe-
rent punctuation to hemoglobin levels were assigned 
as well as some clinical variables and comorbidities 
(Table 1), however, for final analysis patients were 
classified as a mBRS ≤ 1 (low risk) and patients with a 
mBRS > 1 (high risk), making useless these different 
punctuations. It is difficult to remember each one of 
the variables assigned to the mBRS in clinical prac-
tice. For this reason, in this work we only conside-
red one cut-off point for each one of the variables to 
make easier for clinicians. Our sPM is on Table 2.6

We defined a low sPM/mBRS as ≤ 1.
Statistical analysis: Results are expressed as means 

and ± SD. Comparison of quantitative data was per-
formed using the Student ś t-test. The differences 
between proportions of categorical data were ob-
tained by the Fisher exact test when the number of 
expected subjects was less than five and by the Chi-
square test otherwise. Predictive values were used to 

Keywords: Peptic ulcers, endoscopic treatment, ac-
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evaluate the utility of the model to predict active blee-
ding. Multivariate logistic regression models were 
used to assess the independent association between 
an mBRS of one or less and the occurrence of acti-
ve bleeding or mortality. A p value < 0.05 was con-
sidered statistically significant. All statistical analyses 
were conducted using the statistics program SPSS/
PC version12.0 (Chicago, IL, USA).

Results

During the study period, 107 patients with HRSU
were admitted to our hospital. Fifty women (46.7%) 
and fifty-seven men (53.3%) were included, with a 
mean age of 57.3 ± 17.1 years. The most common lo-
calization was the stomach, and Forrest IIa was the 
most frequent (39.3%) lesion. Clinical, demographic 
and laboratory characteristics are shown in Table 3.
The mean number of endoscopic procedures by pa-
tient was 2 (range 1-4). Fifty (51%) patients received 
dual ET. 

Initial success for endoscopic hemostasis was 
achieved in 98 patients (91.6%). Patients whom were 
not possible hemostasis with ET underwent surgery 
immediately. Four of them subsequently died (bet-
ween one and twenty days after surgery). Recurrent 
bleeding was documented in 26/98 (26.5%) patients, 
with a median time of 2 (range 1-40) days. Besides 
the nine patients that required surgery due to lack 
of initial success, six patients underwent emergency 

surgery due to recurrent bleeding. Mortality was 
18.7% (20 patients), although only in 7 patients the 
cause of death was related to ulcer bleeding (6.5%) 
with a follow up of 30 days.

Predicting active bleeding: The positive and negative 
predictive values for active bleeding in patients with 
sPM >1 value was 28.6% (95% CI 18-42) and 75% 
(95% CI: 61-85) respectively. In the case of mBRS > 
1 was 27.5% (95% CI 19-37) and 75% (95% CI 51-
90) respectively (Figure 1). In multivariate analyses, 
only sPM was with statistical significance (OR: 1.80 
[95%CI 1.1-2.9]; p = 0.018). For mortality, the po-
sitive and negative predictive value for patients with 
sPM >1 was 26.8% (95% CI 17-39.6) and 90.2% 

| Table 1. The Modi�ed Blatchford Risk Score.

Points assigned

Variable 0 1 2 3 6

Hemoglobin 

level, g/dL

 Men ≥13.0
12.0-

12.9
----

10.0-

11.9

<

10.0

 Women ≥12.0
10.0-

11.9
---- ---

<

10.0

Systolic blood 

pressure, mm 

Hg

≥ 110
100-

109
90-99 < 90 ---

Heart rate, 

beats/min
< 100 ≥ 100 --- --- ---

Melena No Yes --- --- ---

Liver disease No ---- Yes --- ---

Cardiac failure No ---- Yes --- ---

| Table 2. Predictive model Risk Score proposed for gastro-

duodenal ulcers with active bleeding.

Points assigned

Variable 0 1

Hemoglobin level, g/dL

 Men >10.0 ≤ 10.0

 Women >10.0 ≤ 10.0

Systolic blood pressure, mmHg < 90 ≥ 90

Heart rate, beats/min < 100 ≥ 100

Melena No Yes

Liver disease No Yes

Cardiac failure No Yes

| Table 3. Clinical and demographic characteristics of patients, 

n = 107.

Variable n (%)

Female

NSAID*

Antiplatelet agents

Oral anticoagulation

Endoscopic treatment, single

Shock

Comorbidities

 Hypertension

 Diabetes mellitus

 CKD†

 Cirrhosis

 Cancer

 Stroke (history)

 Autoimmune disease

 Heart disease 

50 (47)

33 (31)

14 (13)

10 (9)

52 (49)

27 (25)

30 (28)

25 (23)

18 (17)

15 (14)

13 (12)

9 (8)

9 (8)

6 (5)

*Non-steroid anti-in�ammatory drugs; †Chronic kidney disease
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(95% CI 79-95.7) respectively. The positive and ne-
gative predictive values for mortality in patients with 
mBRS >1 was 18.7% (95% CI 12-28) and 81.3% 
(95% CI 57-93) respectively (Figure 2).

A low sPM was statistically associated with mor-
tality (9.8% vs. 26.7%; p = 0.028) but low mBRS 
was not associated (18.7% vs. 18.6%; p = 0.6). The 
OR for mortality in patients with mBRS >1 was 0.99 
(95% CI: 0.25-3.8) and OR for sPM > 1 was 3.3 
(95% CI: 1.12-10). 

Patients underwent to monotherapy (n = 52/107; 
48.5%) do not have a higher mortality risk compared 
to patients underwent to dual endoscopic therapy (p
= 0.32). 

Discussion

In the present study we present that diagnostic yield 
of the sPM to role-out active bleeding in patients 
with HRSU is good. For our knowledge, this is the 
first study that evaluate the utility of sPM to role-out 
active bleeding. According with our results, the sPM 
is a useful parameter for role-out active bleeding and 
to predict mortality over mBRS. The sPM has some 
advantages over classical scores: 1) it is easier to ob-
tain, 2) easier to use, and 3) it is easier to remember. 
Because the parameters used in sPM are mainly cli-
nic ones and hemoglobin levels, we can say that this 
score is available everywhere. The sPM use simple 
punctuation (0 and 1) for every variable, so their use is 
very simple and practical. All parameters considered 
in the sPM are basic clinical parameters for critical 

patients and important comorbidities that always are 
considered in emergency patients. However, we have 
to keep in mind that we did not directly compared 
sPM vs mBRS in these points. In this study we con-
sidered two scores that, although similar, have some 
important differences between them: 1) the mBRS 
considers different punctuation to different hemog-
lobin levels as well as some clinical variables and co-
morbidities (Table 1); 2) in sPM only one cut-off 
point for each one of evaluated variables is considered. 
The differences observed between the two models to 
predict active bleeding and mortality are interesting. 
This could be explained because differences in given 
points for each variable in the two different scores (i.e. 
a patient only with liver disease, or cardiac disease, or 
SBP < 100 mmHg, or man with hemoglobin <12 g/
dL, are considered in high risk according to mBRS, 
whereas according to sPM these patients remain in 
the low-risk group). These data are in agreement 
with previous according to a good clinical utility of 
the sPM.6

Some limitations of our study are: 1) the endos-
copic procedures were not videotaped, so we cannot 
reevaluate the accuracy of initial diagnosis (it is well 
known the relative poor inter-observer reliability of 
stigmata recognition);10 2) although the patients were 
enrolled as a prospective cohort, the conclusions of 
this study are limited by the fact that they are based 
on retrospective analysis; and 3) the medium sample 
size. 

In conclusion, within patients with HRSU 
those patients with sPM ≤ 1 exhibit a low chance of 

| Figure 1. Comparison between sPM and mBRS for predict 

active bleeding in patients with gastroduodenal peptic ulcers.

| Figure 2. Comparison between sPM and mBRS for predict 

mortality in patients with gastroduodenal peptic ulcers.
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active bleeding during endoscopy. More studies with 
a prospective design and a larger sample size are ne-
cessary to corroborate these findings.
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