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Abstract
AIM: To identify clinical parameters, and develop an 
Upper Gastrointesinal Bleeding (UGIB) Etiology Score 
for predicting the types of UGIB and validate the score.

METHODS: Patients with UGIB who underwent 
endoscopy within 72 h were enrolled. Clinical and basic 
laboratory parameters were prospectively collected. 
Predictive factors for the types of UGIB were identified 
by univariate and multivariate analyses and were used 
to generate the UGIB Etiology Score. The best cutoff 
of the score was defined from the receiver operating 
curve and prospectively validated in another set of 
patients with UGIB.

RESULTS: Among 261 patients with UGIB, 47 (18%) 
had variceal and 214 (82%) had non-variceal bleeding. 
Univariate analysis identified 27 distinct parameters 
significantly associated with the types of UGIB. Logistic 
regression analysis identified only 3 independent 
factors for predicting variceal bleeding; previous 
diagnosis of cirrhosis or signs of chronic liver disease 
(OR 22.4, 95% CI 8.3-60.4, P < 0.001), red vomitus (OR 
4.6, 95% CI 1.8-11.9, P = 0.02), and red nasogastric 
(NG) aspirate (OR 3.3, 95% CI 1.3-8.3, P = 0.011). 
The UGIB Etiology Score was calculated from (3.1 
× previous diagnosis of cirrhosis or signs of chronic 
liver disease) + (1.5 × red vomitus) + (1.2 × red NG 
aspirate), when 1 and 0 are used for the presence and 
absence of each factor, respectively. Using a cutoff 

≥ 3.1, the sensitivity, specificity, accuracy, positive 
predictive value (PPV), and negative predictive value 
(NPV) in predicting variceal bleeding were 85%, 81%, 
82%, 50%, and 96%, respectively. The score was 
prospectively validated in another set of 195 UGIB 
cases (46 variceal and 149 non-variceal bleeding). The 
PPV and NPV of a score ≥ 3.1 for variceal bleeding 
were 79% and 97%, respectively.

CONCLUSION: The UGIB Etiology Score, composed 
of 3 parameters, using a cutoff ≥ 3.1 accurately 
predicted variceal bleeding and may help to guide the 
choice of initial therapy for UGIB before endoscopy. 

© 2009 The WJG Press and Baishideng. All rights reserved.

Key words: Non-variceal bleeding; Predictor; Score; 
Upper gastrointestinal bleeding; Upper gastrointestinal 
hemorrhage; Variceal bleeding

Peer reviewer: Georgios Papachristou, MD, Assistant Professor 
of Medicine, Division of Gastroenterology, Hepatology and 
Nutrition, UPMC Presbyterian, Mezzanine Level, C-Wing, 200 
Lothrop Street, Pittsburgh, PA 15213, United States

Pongprasobchai S, Nimitvilai S, Chasawat J, Manatsathit S. 
Upper gastrointestinal bleeding etiology score for predicting 
variceal and non-variceal bleeding. World J Gastroenterol 2009; 
15(9): 1099-1104  Available from: URL: http://www.wjgnet.
com/1007-9327/15/1099.asp  DOI: http://dx.doi.org/10.3748/
wjg.15.1099

INTRODUCTION
Upper Gastrointesinal Bleeding (UGIB) is a common 
gastrointestinal emergency and carries a mortality 
rate of  5%-14%[1]. The causes of  UGIB have been 
classified into variceal bleeding (esophageal and gastric 
varices) and non-variceal bleeding (peptic ulcer, erosive 
gastroduodenitis, reflux esophagitis, tumor, vascular 
ectasia, etc). Currently, emergency esophagogastrodu
odenoscopy (EGD) is the standard investigation of  
choice for active UGIB since it provides both diagnosis 
and treatment of  UGIB[2-11]. However, in the real life 
situation, emergency EGD is seldom available in most 
hospitals due to the difficulty of  setting up emergency 
services in non-official time, an insufficiency of  well-
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trained endoscopists and medical teams and lack of  
equipment. Thus, most patients are usually treated 
medically for a period of  time before being referred for 
EGD at the centers with available facilities.

Some practice guidelines on non-variceal bleeding[5,6], 
variceal bleeding[12,13] including Thai guidelines in 2004[14] 
recommend giving empirical treatments to patients with 
UGIB while waiting for EGD. If  variceal bleeding is 
suspected, empirical treatment with vasoactive agents 
(e.g. somatostatin, octreotide, terlipressin, etc) is strongly 
recommended, since they can stop bleeding in up to 
70%-80% of  cases and a decrease in mortality has been 
shown with some agents (i.e. terlipressin)[12,13]. In contrast, 
for suspected non-variceal bleeding, empirical treatment 
with a high-dose proton pump inhibitor is recommended 
since it reduces the stigmata of  recent hemorrhage[5,15,16]. 

From a clinical viewpoint, to diagnose variceal 
b leeding prec ise ly and to promptly adminis ter 
vasoactive drugs to these patients, is crucial because 
variceal bleeding has a very high early mortality rate 
of  up to 30% and up to 47%-74% of  patients will 
have recurrent bleeding[12,13]. To predict which patients 
have variceal bleeding is not always easy. Some authors 
have suggested that the clinical signs of  cirrhosis or 
portal hypertension[17-19], painless hematemesis and 
bleeding with significant change in hemodynamics may 
indicate variceal bleeding. In contrast, nonsteroidal 
anti-inflammatory drug (NSAID) users, the presence 
of  dyspepsia or coffee-ground NG aspirate have been 
suggested to favor non-variceal bleeding[18,19]. These 
suggestions are often expert opinions and have never 
been formally validated.

The aims of  this study are to assess the clinical and 
basic laboratory parameters which may help differentiate 
variceal and non-variceal bleeding before performing 
EGD, to develop a model of  the UGIB Etiology Score 
for predicting the cause of  UGIB based on clinical 
parameters and to validate the accuracy of  this suggested 
score.

MATERIALS AND METHODS
All consecutive patients who presented with acute 
UGIB at Siriraj Hospital from June 2006 to December 
2007 were prospectively enrolled into the study. Patients 
who presented in the initial period during June 2006 
to December 2006 were included for score derivation 
purposes and patients who presented in the later period 
during May 2007 to December 2007 were included for 
score validation. The inclusion criteria were: 1. UGIB, 
defined by the presence of  hematemesis, melena or 
hematochezia, and a positive NG tube aspiration for 
coffee-ground, black or bloody contents 2. EGD within 
72 h after the onset of  UGIB 3. Patients aged ≥ 18 years. 
An exclusion criterion was patients whose definite cause 
of  UGIB was undetermined or inconclusive during 
EGD.

Data collection
Data were collected by gastroenterology fellows at the 

time of  the patients’ presentation. Patients’ history 
included age, gender, appearance of  vomitus, (red 
bloody, coffee-ground, clear), appearance of  stool 
(red or maroon stool, melena, brown or yellow stool), 
presence of  dyspepsia or abdominal pain, underlying 
cirrhosis, history of  previous variceal or non-variceal 
bleeding within 1 year), comorbid diseases (e.g. acute or 
chronic kidney diseases, diabetes, hypertension, cardiac 
diseases, chronic lung diseases, and cerebrovascular 
diseases, etc), history of  medications used within 4 wk 
(i.e. NSAIDS, aspirin, anticoagulants, corticosteroids and 
alcohol).

Physical examinations included blood pressure at 
presentation (presence of  shock or BP < 90/60 mmHg), 
heart rate at presentation (presence of  tachycardia, 
HR > 100 beats/min), degree of  pallor (marked, 
mild/moderate, none), findings on NG tube aspiration 
(red blood, coffee-ground, clear), findings on rectal 
examination (red or maroon stool, melena, brownish to 
yellowish stool), the presence of  any sign of  chronic liver 
disease (spider angioma, palmar erythema, gynecomastia, 
testicular atrophy or parotid gland enlargement), 
epigastric tenderness, ascites, splenomegaly, and hepatic 
encephalopathy.

Laboratory data included hemoglobin, hematocrit, 
white blood cell count, platelet count, BUN, creatinine, 
prothrombin time, and a panel of  liver chemistry tests.

Esophagogastroduodenoscopy
EGD was performed within 72 h of  admission in all 
cases. Causes of  bleeding were classified into variceal 
(esophageal or gastric varices) and non-variceal (e.g. 
peptic ulcer, erosive gastroduodenitis, reflux esophagitis, 
tumor, vascular ectasia, etc).

Statistical analysis 
Statistical analysis was performed by using SPSS Program 
version 13.0. Univariate analysis for the associations 
between clinical parameters and the types of  UGIB was 
carried out using the χ2 test or Fisher’s exact test for 
categorical variables and Student’s t-test for continuous 
variable data. P < 0.05 was considered statistically 
significant. Logistic regression analysis to identify 
independent parameters was performed and is presented 
with odds ratio and 95% confidence interval. 

The UGIB Etiology Score was developed from the 
parameters derived from the multivariate analysis. The 
best cutoff  of  the score was chosen from the receiver 
operating curve (ROC) and the sensitivity and specificity 
for predicting the types of  UGIB were calculated. The 
score was then tested in the validation group and the 
positive (PPV) and negative predictive value (NPV) were 
calculated.

The present study was approved by the Ethics 
Committee of  Siriraj Hospital. 

RESULTS
There were 261 patients enrolled into the score derivation 
group, of  which 214 patients (82%) had non-variceal 
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and 47 (18%) had variceal bleeding according to EGD 
findings. None had negative or inconclusive causes of  
UGIB by EGD. The causes of  non-variceal bleeding 
were gastric ulcer (39%), duodenal ulcer (22%), both 
gastric and duodenal ulcer (9%), erosive gastroduodenitis 
(12%), GI malignancies (5%), Mallory-Weiss syndrome 
(3%), reflux esophagitis (2%) and miscellaneous (8%). 
The causes of  variceal bleeding were esophageal varices 
(89%) and gastric varices (11%). Clinical characteristics 
and laboratory data of  the 2 groups together with the 
univariate analysis of  the associations between these 
factors and the causes of  UGIB are shown in Tables 1 
and 2.

Clinical characteristics
Variceal bleeding occurred significantly more often than 
non-variceal bleeding in younger patients (mean age 52.7 
vs 60.8 years). Patients with variceal bleeding commonly 
presented with red bloody vomitus (60% vs 18%), 
red NG aspirate (60% vs 18%), were often previously 
diagnosed with cirrhosis (36% vs 19%), often had signs 
of  chronic liver disease (64% vs 15%), splenomegaly (32% 
vs 6%) and hepatic encephalopathy (15% vs 5%). Patients 
with non-variceal UGIB more commonly had comorbid 
diseases (62% vs 28%), a history of  ulcerogenic drug use 
(53% vs 21%) and dyspeptic symptoms (21% vs 6%) as 
compared to those with variceal bleeding. Hemodynamic 
changes (hypotension or tachycardia) at presentation 
were not significantly different between patients with 
variceal and non-variceal bleeding.

Eighty-two patients were either previously diagnosed 

with cirrhosis or had signs of  chronic liver disease; 
however, only 40 (49%) of  these patients had variceal 
bleeding.

Laboratory findings
Patients with variceal bleeding had lower platelet counts, 
and albumin level, but more commonly had reverse 
albumin/globulin ratio (81% vs 45%), and higher mean 
AST and ALT levels (133 vs 62 U/L and 62 vs 36 U/L, 
respectively). Prolonged prothrombin time was found in 
94% of  patients with variceal bleeding as compared to 
29% of  patients with non-variceal bleeding. 

Multivariate analysis
Multivariate analysis was performed by a stepwise logistic 
regression analysis. Three factors were found to be 
independently associated with variceal bleeding; previous 
diagnosis of  cirrhosis or signs of  chronic liver disease 
(OR 22.4, 95% CI 8.3-60.4, P < 0.001), red vomitus (OR 
4.6, 95% CI 1.8-11.9, P = 0.020) and red NG aspirate (OR 
3.3, 95% CI 1.3-8.3, P = 0.011) as shown in Table 3.
	
UGIB Etiology Score
Using the 3 independent factors, the formulation for 
calculating the UGIB Etiology Score was constructed 
for the prediction of  variceal bleeding. The formulation 
was as follow:

UGIB Score = (3.1 × previous diagnosis of  cirrhosis 
or the presence of  signs of  chronic liver disease) + (1.5 
× presence of  red vomitus) + (1.2 × presence of  red 
NG aspirate).

To calculate the score, a previous diagnosis of  
cirrhosis or the presence of  signs of  chronic liver diseases 
was scored 1 if  present and 0 if  absent. Red vomitus was 
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Table 1  Univariate analysis of clinical parameters of patients 
with variceal and nonvariceal bleeding  n  (%)

Clinical parameter Cause of UGIB P

Variceal 
(n  = 47)

Nonvariceal
(n  = 214)

Age, mean ± SD (yr) 53 ± 15   61 ± 15    0.001
Male 41 (87) 151 (71)    0.030
Character of vomitus < 0.001
   Red 28 (60)   39 (18)
   Coffee-ground or clear 19 (40) 175 (82)
Stool appearance    0.220
   Red or maroon     6 (13) 14 (6)
   Melena, brown or yellow 41 (87) 200 (93)
Dyspepsia or abdominal pain 3 (6)   45 (21)    0.032
NSAID, ASA, anticoagulant use 10 (21) 114 (53) < 0.001
Previously diagnosed cirrhosis 17 (36)   41 (19) < 0.001
History of variceal bleeding 13 (28)   8 (4) < 0.001
History of non-variceal bleeding 0 (0)   21 (10)    0.018
Comorbid illness 13 (28) 132 (62) < 0.001
Alcohol drinking 14 (30)   43 (20)    0.207
Hypotension 13 (28)   39 (18)    0.206
Tachycardia 26 (55)   93 (44)    0.188
Epigastric tenderness 2 (4)   25 (12)    0.212
Signs of chronic liver disease 30 (64)   32 (15) < 0.001
Splenomegaly 15 (32) 14 (6) < 0.001
Ascites 20 (43) 20 (9) < 0.001
Hepatic encephalopathy   7 (15) 10 (5)    0.018
Character of NG aspirate < 0.001
   Red 28 (60)   38 (18)
   Coffee-ground or clear 19 (40) 176 (82)

Table 2  Univariate analysis of laboratory findings of patients 
with variceal and nonvariceal UGIB  n  (%)

Laboratory findings Causes of UGIB P

Variceal
(n  = 47)

Nonvariceal
(n  = 214)

Hemoglobin, (g/dL)   8.6 ± 2.2   8.5 ± 2.6    0.731
Hematocrit, (%) 25.8 ± 6.3 25.9 ± 7.3    0.965
WBC (× 103/ mm3) 12.2 ± 8.7   14.3 ± 13.5    0.319
Platelets (× 103/mm3)   165.0 ± 115.8   248.6 ± 129.9 < 0.001
   < 100 × 103/mm3 16 (34)   23 (11) < 0.001
BUN (mg/dL)   31 ± 18   44 ± 29    0.003
Creatinine (mg/dL)   1.3 ± 0.7   1.6 ± 1.8    0.190
Albumin (g/L)   2.8 ± 0.7   3.2 ± 0.7    0.001
Globulin (g/L)   3.7 ± 0.9   3.2 ± 0.8 < 0.001
Albumin/globulin ratio < 1 38 (81)   83 (45) < 0.001
Total bilirubin (mg/dL)   4.1 ± 5.8   2.3 ± 5.5    0.054
SGOT (U/L)   133 ± 187     62 ± 107    0.001
   > 2 × UNL  25 (53)   36 (20) < 0.001
SGPT (U/L)   62 ± 76   36 ± 50    0.003
   > 2 × UNL     8 (21)   21 (12)    0.359
SGOT/SGPT > 1   43 (92) 132 (75)    0.025
Alkaline phosphatase (U/L)   158 ± 112   115 ± 105    0.015
Prothrombin time (s)   21 ± 11 16 ± 8    0.002
   > 12.5 s   44 (94)   58 (29) < 0.001

UNL: Upper normal limit.
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scored 1 if  present and 0 if  absent. Similarly, red NG 
aspirate was scored 1 if  present and 0 if  absent. 

Using the receiver operating curve (ROC) in Figure 1,  
a cutoff  ≥ 3.1 was chosen as the best cutoff  for 
predicting variceal bleeding. The sensitivity, specificity, 
accuracy, PPV and NPV for variceal bleeding with this 
cutoff  were 85%, 81%, 82%, 50% and 96%, respectively. 

Validation of the UGIB Etiology Score
The UGIB Etiology score was prospectively validated 
in another set of  195 patients with UGIB. Forty-six 
patients had variceal and 149 had non-variceal bleeding. 
None had negative or inconclusive etiologies of  UGIB 
by EGD. The 3 clinical parameters are shown in Table 4.  
The PPV and NPV of  the UGIB Etiology Score for 
predicting variceal bleeding in the validation group 
using the same cutoff  of  ≥ 3.1 were 79% and 97%, 
respectively. 

DISCUSSION
In the present study, the value of  clinical and basic 
laboratory parameters for predicting the types of  UGIB 
(variceal or non-variceal bleeding) was assessed before 
endoscopy. The present study differs considerably 
from other previously published studies on the use of  
clinical predictors in patients with UGIB, as most studies 
were aimed at predicting the risk of  worst outcome 
or mortality from UGIB in order to triage patients for 
appropriate care. These studies similarly demonstrated 
that clinical parameters (e.g. hemodynamics[17,20-23], 
comorbid illnesses[17,20-23], NG aspirate[17,24,25]), endoscopic 
findings (stigmata of  recent hemorrhage[17,21-23,26], and 
the presence of  varices[17,21-23]) were strongly associated 
with the worst outcome, the need for hospitalization 
or interventions. Multiple scoring systems in UGIB, 

e.g. the Rockall score[21], Baylor bleeding score[22], 
Blatchford score[20], Cedars-Sinai score[23] and other 
scoring systems[27] including a scoring system in Thai 
patients[28] were also developed for these purposes. In 
contrast, the present study aimed to determine clinical 
parameters for use in a scoring system to predict the 
types of  UGIB. Results of  the present study may help 
physicians, particularly those in general practice, where 
emergency EGD is often unavailable, to decide on the 
type of  empiric treatment more accurately, i.e. the use 
of  pharmacological treatments and in some situations, 
the use of  balloon tamponade in cases with a very high 
likelihood of  severe variceal bleeding. 

The present study demonstrated that variceal and 
non-variceal bleeding have many significant distinct 
features; but only 3 independent factors were able 
to predict variceal bleeding, i.e. previous diagnosis 
of  cirrhosis or the signs of  chronic liver disease, red 
vomitus, and red NG aspirate. Although these 3 factors 
are not new findings, our study clearly strengthened and 
demonstrated the power of  these factors. Furthermore, 
some previously believed predictors, e.g. splenomegaly 
or thrombocytopenia (for variceal bleeding)[18,19] or the 
presence of  dyspepsia (for non-variceal bleeding)[18,19] 
were found not to be useful due to rarity or weak 
associations. Other factors, particularly the severity of  
hemodynamic changes at presentation were also found 
to be an indistinguishable factor.

In the present study, the UGIB Etiology Score was 
developed from these 3 clinical parameters. Using a 
cutoff  of  ≥ 3.1, the UGIB Score was shown to be 
accurate in predicting variceal bleeding with a sensitivity 
of  85% and a specificity of  81%. The strength of  this 
study is the accuracy of  this score which was validated 
in another set of  patients and consistently gave good 
results. Although a PPV of  79% is not very high, a NPV 
of  97% for variceal bleeding is very appropriate in the 
setting of  UGIB where variceal bleeding should never 
be missed. Therefore, a score < 3.1 will help rule out 
variceal bleeding with confidence.
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Table 3  Multivariate analysis showing independent factors 
associated with variceal bleeding

Parameter Odds ratio   95% CI P

Previous diagnosis of cirrhosis or signs 
of chronic liver disease

  22.4    8.3-60.4 < 0.001

Red vomitus     4.6   1.8-11.9    0.020
Red NG aspirate     3.3 1.3-8.3    0.011

Table 4  Clinical information of patients with variceal and 
nonvariceal bleeding in the validation group (mean ± SD)   
n  (%)

Clinical parameter Cause of UGIB

Variceal
(n  = 46)

Non-variceal
(n  = 149)

Age (yr)      64.51 ± 16       56.43 ± 14
Male 31 (67) 76 (51)
Previous diagnosis of cirrhosis or signs of 
chronic liver disease

35 (76) 12 (8)

Red vomitus 33 (72) 27 (18)
Red NG aspirate 23 (50) 21 (14)
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Figure 1  Receiver operating curve of the UGIB Etiology Score. The best 
cutoff point is the score ≥ 3.1.

Score ≥ 3.1
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Since the cutoff  of  ≥ 3.1 reflected the presence of  
only one parameter, i.e. previous diagnosis of  cirrhosis 
or the presence of  signs of  chronic liver disease this 
may be sufficient to predict variceal bleeding, it may be 
argued that considering only this parameter might be as 
accurate as calculating the UGIB Etiology Score. This is 
probably true; but, considering the other two parameters 
is also helpful because it increases the PPV of  variceal 
bleeding to 86%-89% with the presence of  another 
parameter and to 96% if  all three parameters are present. 
The latter setting may help physicians to consider 
balloon tamponade[12,13,29] (which carries significant risks) 
in cases with severe unstable variceal bleeding when 
emergency EGD is unavailable or vasoactive agents fail.

Although there have been a few studies on UGIB in 
Thailand[28,30], the present study is the largest prospective 
study on UGIB in Thailand. The prevalence of  variceal 
bleeding in both study periods was 23%, which was 
slightly higher than the rate of  6%-14% in the literature[1] 
and might reflect the tertiary care setting of  the present 
study. However, the present study demonstrated that 
patients with a history of  previously diagnosed cirrhosis 
or the presence of  signs of  chronic liver disease had an 
approximately 50% chance of  bleeding from varices. 
These findings are comparable to those from other 
studies which showed that 50%-60% of  cirrhotic 
patients with UGIB would bleed from varices[1,31-33]. 
Nevertheless, the result of  this study and the accuracy 
of  the UGIB Etiology Score should be further validated 
in other hospitals, where the setting may be different.

In conclusion, the UGIB Etiology Score derived 
from 3 parameters, using a cutoff  ≥ 3.1, may be 
accurate enough to predict variceal causes of  UGIB 
and may help in guiding the choice of  initial therapy for 
UGIB before endoscopy.

COMMENT
Background
Upper Gastrointesinal Bleeding (UGIB) is classified by etiology into variceal and 
non-variceal bleeding based on esophagogastroduodenoscopy (EGD) findings. 
Although emergency EGD is the standard investigation and treatment of UGIB, 
it is seldom available in most hospitals, particularly in the developing world. 
Patients are usually treated empirically for some time, while waiting for EGD, 
with vasoactive agents or acid suppressants based on the clinical suspicion of 
variceal or non-variceal bleeding, respectively. Therefore, the clinical prediction 
of which patients have variceal or non-variceal bleeding is critical.
Research frontiers
Clinical prediction between variceal and non-variceal bleeding has not been 
extensively studied. Most suggestions have been based on opinions rather than 
evidence.
Innovations and breakthroughs
The present study prospectively analyzed the clinical and basic laboratory data 
which were able to differentiate between variceal and non-variceal bleeding 
in a group of patients with UGIB. Only 3 independent factors were identified; 
previous diagnosis of cirrhosis or the presence of signs of chronic liver disease, 
red vomitus and red NG lavage. The UGIB Etiology Score was constructed and 
a score cut-off of 3.1 had a fair to good positive predictive value (PPV) but 
excellent negative predictive value (NPV) to rule out variceal bleeding. The 
accuracy of the score was also confirmed in another set of patients. The present 
study differs considerably from most other studies on scoring systems in UGIB 
which mostly aimed to identify high-risk patients with a poor outcome. 
Applications 
The UGIB Etiology Score ≥ 3.1 had fair to good PPV for variceal bleeding; 

thus, it can allow physicians to initiate vasoactive agents for variceal bleeding, 
while a score < 3.1 helped to rule out variceal bleeding with confidence. The 
presence of all 3 factors or a score of 5.8 indicated variceal bleeding and may 
be enough for physicians to consider balloon tamponade if bleeding is severe, 
EGD is unavailable or vasoactive agents fail. 
Terminology
Variceal bleeding is UGIB caused by esophageal or gastric varices. Non-
variceal bleeding is caused by any etiology of UGIB other than varices. 
Peer review
This is a nicely performed study aiming to develop and validate a scoring 
system for predicting variceal vs non-variceal bleeding. The steadily high NPV 
of the score makes the developed scoring system accurate in excluding variceal 
bleeding. 
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