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Abstract 
Background: One of the major challenges in managing acute upper gastrointestinal bleeding in-
volves the identification of patients who are at high risk of rebleeding and death; conversely, the 
identification of patients who are suitable for early discharge and outpatient endoscopy is also 
important for effective resource. The use of Rockall system has been shown to represent accurate 
and valid predictor of rebleeding and death. The aim of this prospective study was to evaluate va-
lidity of Rockall score for prediction of rebleeding and mortality in Egyptian patients with upper 
gastrointestinal bleeding. Patients and Methods: 50 patients presented with upper GI bleeding 
were subjected to detailed clinical, laboratory, sonographic and endoscopic examination together 
with Rockall score calculation. Results: According to the findings of upper GI endoscopy patients 
were further subdivided into two subgroups as follows: Group 1 (n = 32): Patients with portal 
hypertension manifested by variceal bleeding and/or portal hypertensive gastropathy; and Group 
2 (n = 18): other causes of acute upper gastrointestinal bleeding (peptic ulcer disease, Mallory 
Weiss syndrome…). Clinical condition of the patients was assessed after 48 hours and mortality 
was recorded. Rockall score was the highest in mortality group, and higher in rebleeding group 
than stable group (P < 0.01). Rockall score was higher in Child C than Child B and Child A among 
hepatic patients (P < 0.01). The cutoff value of Rockall score = 3.5 was the best for prediction of 
rebleeding with sensitivity 100%, specificity 53%, while the cutoff value = 6.5 was the best for 
prediction of mortality with sensitivity 100% and 93.5% specificity. Conclusion: Rockall score is 
clinically useful in prediction of rebleeding and mortality in patients with upper gastrointestinal 
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bleeding. It can accurately differentiate between patients with stable condition that could be dis-
charged from hospital and those who require hospitalization and this could help to minimize hos-
pital stay and cost. 
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1. Introduction 
Acute upper gastrointestinal bleeding (AUGIB) is common, costly, and potentially life-threatening medical 
emergency and requires prompt assessment and aggressive medical management [1]. 

Significant upper GI bleeding is often caused by hemorrhage from varices, ulcers, Dieulafoy lesions, Mallory- 
Weiss tears and neoplasms [2]. 

Elderly patients and those with chronic medical diseases as liver cell failure, chronic renal failure and ischemic 
heart disease withstand AUGIB less well than younger, fitter patients, and have a higher risk of death [3] [4]. 

One of the major challenges in managing UGIB involves the identification of patients at high risk of rebleed-
ing and death; conversely, the identification of patients who are suitable for early discharge and outpatient en-
doscopy is also important for effective resource use [5]. Similar to other common medical conditions, risk scores 
have been developed to try and identify those at lower or higher risk of poor outcome [6]. 

An ideal risk score is one that is easy to calculate, accurate for relevant outcomes and can be measured early 
after presentation with AUGIB [7]. 

The most commonly used risk scoring system in UGIB is the Rockall score [5] (Table 1). The score was de-
veloped to assess the risk of death and rebleeding following presentation with UGIB and incorporate patient age, 
hemodynamics, comorbidities and endoscopic findings [8]. 

This study aims to assess the validity of the Rockall score for the prediction of rebleeding and death in Egyp-
tian patients with upper gastrointestinal bleeding. 

2. Patients and Methods 
This prospective, study included 50 Egyptian patients collected from the Inpatient Tropical, Internal Medicine 
Departments, Endoscopy Unit, Ain Shams University Hospitals and Theodor Bilharz Research Institute, Cairo, 
Egypt between May 2014 to December 2014. The study was approved by the Ethics Committee of Ain Shams Uni- 
versity Hospitals, Cairo, Egypt in accordance with local research governance requirements. In accordance with the 
ethical standards laid down in the 1964 Declaration of Helsinki and all subsequent revisions. The trial was regis-
tered with the federal clearinghouse for randomized trials: ClinicalTrials.gov (NCT02405286). Informed written  
 
Table 1. Rockall risk scoring system [9]. 

Score 

Variable 0 1 2 3 

Age <60 years 60 - 79 years ≥80 years  

Shock 
“No shock” 
Systolic BP >100 
Pulse < 100 

“Tachycardia” 
Systolic BP > 100 
Pulse > 100 

“Hypotension” 
Systolic BP < 100  

Comorbidity No major comorbidity  Cardiac failure, IHD, 
any major comorbidity 

Renal failure, liver failure, 
disseminated malignancy 

Diagnosis Mallory-Weiss tear, 
no lesion identified, no SRH All other diagnosis Malignancy of upper GI bleeding  

Major SRH None or dark spot only  
Blood in upper GI tract, 
adherent clot, 
visible or spurting vessel 

 

BP = blood pressure; IHD = ischemic heart disease; SRH = stigmata of recent hemorrhage. 
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consent was obtained from each participant before enrollment in the study. Sample size calculation: A total 
sample size of 50 achieves 82% power to detect a change in sensitivity from 0.5 to 0.85 using a two-sided bi-
nomial test and 65% power to detect a change in specificity from 0.5 to 0.7 using a two-sided binomial test. The 
target significance level is 0.05. The actual significance level achieved by the sensitivity test is 0.0352 and 
achieved by the specificity test is 0.0410. The prevalence of unfavorable outcomes (re-bleeding or death) is 0.3. 

2.1. Inclusion Criteria 
The patients were eligible for this study if they had any history or symptoms of acute upper GI hemorrhage dur-
ing the past 24 hours before emergency admission. Acute UGIH is defined as hematemesis, passage of melena, 
or hematochezia with clear evidence of an upper GI source of brisk bleeding. Peptic ulceration defined as any 
lesion seen to possess unequivocal depth. Erosions classified as any other break in the mucosa. A cherry-red 
spot, red whale marks and hematocystic spots were considered being equivalent to a dark spot. Rebleeding de-
fined as overt fresh bleeding or a fall in blood pressure after initial stabilization, or a fall in Hb of more than 2 g 
within 24 hours. This method of scoring and these definitions are identical to the initial Rockall study and in 
accordance with the original National Audit [10]. 

2.2. Methods 
According to the findings of upper GI endoscopy the patient group was further subdivided into two subgroups as 
follows: 

Group 1 (n = 32): Patients with portal hypertension manifested by variceal bleeding and/or portal hyperten-
sive gastropathy (PHG). 

Group 2 (n = 18): other causes of acute upper gastrointestinal bleeding (peptic ulcer disease, Mallory Weiss 
syndrome…). 

All included patients were subjected to the following: 1) Full history taking as regard symptoms and signs of 
GI hemorrhage, co-morbidity and relevant drug history with thorough clinical examination for signs of bleeding 
(pulse rate, blood pressure), pallor and abdominal examination for organomegaly, abdominal masses and ascites.  

2) Laboratory assessment including: Complete blood count and coagulation profile: prothrombin time (PT), 
partial thromboplastin time (PTT) and international normalized ratio (INR), liver function tests: aspartate ami-
notransferase (AST), alanine amino-transferase (ALT), total and direct serum bilirubin, total protein and serum 
albumin; Renal function tests: serum sodium, serum potassium, serum creatinine and blood urea nitrogen (BUN) 
by standard lab tests. 

3) Blood, plasma or platelet transfusion as required. 
4) All patients with suspected varices received a 50-μg i.v. Bolus of octreotide (Novartis Pharmaceutical) on 

admission, followed by an infusion of 1 mg in 55 ml of normal saline at a rate of 3 ml/h. 
5) Upper gastrointestinal tract endoscopy: using Pentax endoscopy was done and findings were recorded. If 

stigmata of recent hemorrhage were seen, esophageal varices were either injected with ethanolamine or banded, 
depending on the clinical setting and availability. For patients with peptic ulcer disease in the presence of stig-
mata of recent hemorrhage, endoscopic injection therapy (adrenaline 1:100,000) together with either thermal 
coagulation or hemo-clips was done depending on the clinical setting and availability. For patients with gastric 
varices, endoscopic injection with histoacryl was done. 

6) Prospective assessment together with Rockall score calculation was done for all cases. 
7) Child-Pugh scores were calculated for hepatic patients with esophageal varices or portal HTN. 
8) Abdominal ultrasonography was done for identification of radiological criteria of portal hypertension 

(spleen size, portal vein diameter, ascites). Equipment used: Hitachi, EUB-5500. 
Finally, data was collected pertaining to the duration of inpatient stay, complications that occurred as well as a 

calculated Rockall score. 

2.3. Statistical Analysis 
Quantitative data were presented as minimum, maximum, mean and standard deviation. Qualitative data were 
presented as number and percentage. Student t test was used to compare quantitative data between two groups 
and one-way ANOVA was used when more than two groups were to be compared then Post Hoc test was used 
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to detect the difference between individual groups. ROC curve was used to measure diagnostic validity and de-
termine the best cut off value for some variables. P value < 0.05 was considered significant and <0.01 was con-
sidered highly significant. 

3. Results 
The mean age for the patients included in the study was 56.92 ± 11.54. Minimum Rockall score among the stu-
died patients was 1 while the maximum score was 9 with (mean ± SD = 3.96 ± 2.18), most of patients were 
males (76%) and 38 of them were hepatic (76%). As regard the Child score among the hepatic patients, most pa-
tients were Child C and Child B (47.4%), (36.8%) respectively. Twenty-six patients (52%) had ascites. Ten pa-
tients (20%) suffered from encephalopathy. Regarding shock, ten patients (20%) were shocked at time of pres-
entation. Twenty-nine patients (58%) required blood transfusion (Table 2). 

Regarding Co-morbidity, (22%) of patients (eleven patients) suffered from co-morbid conditions, four pa-
tients (8%) had ischemic heart disease (IHD) and seven (14%) had chronic renal failure (CRF). 

The mean of Hb of the studied patients at time of presentation was 8.44 ± 2.05 gm/dl (Range between 4.4 
−13.3). The mean of serum albumin in the studied patients was 2.76 ± 0.72 gm/dl. INR ranged between (1.00 
−3.42) with mean 1.36 ± 0.36 (Table 3). 
 

Table 2. Description of patients’ characteristics (N = 50)†. 

Gender 
Male 37 74.0% 

Female 13 26.0% 

Diagnosis 
Hepatic 38 76.0% 

Non hepatic 12 24.0% 

Child score 

Child A 6 15.8% 

Child B 14 36.8% 

Child C 18 47.4% 

Co-morbidity 
Yes 11 22.0% 

No 39 78.0% 

Ascites 
Yes 26 52.0% 

No 24 48.0% 

Encephalopathy 
Yes 10 20.0% 

No 40 80.0% 

Blood transfusion 
Yes 29 58.0% 

No 21 42.0% 

Signs of Shock 
Yes 10 20.0% 

No 40 80.0% 
†Values are given as number (percentage). 

 
Table 3. Description of important lab results†. 

 Minimum Maximum Mean SD 

Albumin (gm/dl) 1.60 4.80 2.7660 0.72972 

Bilirubin (mg/dl) 0.10 34.00 2.8720 5.48564 

Prothrombin (sec) 11.30 38.40 15.3540 4.11191 

INR 1.00 3.42 1.367 0.3654 

Hb (gm/dl) 4.40 13.30 8.4460 2.05458 

WBCs (/mm3) 2.40 38.20 10.2800 7.19512 

Platelets (/mm3) 25.00 359.00 127.4000 72.72172 
†Values are given as mean± standard deviation; Hb, Hemoglobin; WBCs, white blood cell count. 
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Regarding the cause of bleeding diagnosed by endoscopy, summarized in Table 4, (18%) of patients had 
grade II esophageal varices (OV), grade IV OV was found in six patients (12%). In eleven patients (22%) an 
ulcer was the cause of bleeding. Three cases (6%) needed injection sclerotherapy for esophageal spurter. One 
case showed GAVE and another showed Dieulafoy lesion. Regarding stigmata of recent bleeding, (34%) of pa-
tients (seventeen patients) had stigmata of recent bleeding as spurter, visible vessel and blood clot (Table 4). 

Rockall score among hepatic patients was 4.03 ± 2.31 and among non hepatic patients was 3.75 ± 1.82 and 
this was statistically non significant (P = 0.70). 

Regarding hepatic patient’s condition after 48 hrs (n = 38), twenty seven patients (71.1%) had stable condi-
tion after 48 hrs and discharged from hospital. Eight cases (21.1%) rebleeded again while three cases (7.9%) 
died. 

Ten (83.3%) of the non-hepatic patients (n = 12) had a stable condition after 48 hrs and were discharged from 
hospital. One case (8.3%) had another attack of bleeding while one case (8.3%) died due to advanced malig-
nancy. 

There was highly statistically significant difference regarding the Rockall score between (Child A & Child C) 
and (Child B & Child C) among the hepatic patients. However, there was no statistically significant difference in 
Rockall score between (Child A & Child B). Mean of Rockall score in Child A, B and C were: (2.17 ± 98), (2.57 
± 1.55) and (5.61 ± 2.09) respectively with P value < 0.01 (Table 5). 

High statistical significant difference regarding the Rockall score was found between (stable group and reb-
leeding group), (stable group and death group) and between (rebleeding group and death group) among all pa-
tients. Means of Rockall score in stable group, rebleeding group and death group were (3.14 ± 1.60), (5.67 ± 
1.94) and (7.75 ± 0.96) respectively with P value < 0.01 (Table 5). 
 

Table 4. Upper GI endoscopy finding of studied patients†. 

Endoscopic finding N. % 

Esophageal varices 25 50.0 

Grade I varix 1 2.0 

Grade II band ligation 9 18.0 

Grade III band ligation 3 6.0 

Grade IV band ligation 6 12.0 

Injection sclerotherapy of esophageal varices 3 6.0 

Post band ulcer 3 6.0 

Gastric varices 9 18.0 

Injection sclerotherapy of fundal varices 9 18.0 

Both of injection sclerotherapy of fundal varices and band ligation of esophageal varices 3 6.0 

Peptic ulcer bleeding 11 22.0 

Duodenal ulcer 2 4.0 

Gastric ulcer 9 18.0 

Other lesions 2 4.0 

GAVE 1 2.0 

Dieulafoy lesions 1 2.0 

Portal hypertensive gastropathy (PHG) 9 18.0 

Mild PHG 6 12.0 

Severe PHG 3 6.0 

Stigmata of recent bleeding 17 34.0 
†Values are given as number (percentage). 
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Table 5. differences regarding Rockall score in different child scores, all patients ‘condition and hepatic patients’ condition 
after 48 h. 

 
Rockall score 

ANOVA test P value 
Mean SD 

Child score 

Child A 2.17 0.98 

15.10 <0.01* Child B 2.57 1.55 

Child C 5.61 2.09 

Patients condition after 48 hrs 

Stable 3.14 1.60 

20.45 <0.01* Re-bleeding 5.67 1.94 

Death 7.75 0.96 

Hepatic patients’ condition after 48 hrs 

Stable 3.04 1.60 

18.47 <0.018* Re-bleeding 5.87 1.96 

Death 8.00 1.00 

 
A high statistical significant difference regarding the Rockall score was found between (stable group & 

re-bleeding group), (stable group & death group) and between (recurrence group & death group) among hepatic 
patients. Means of Rockall score in stable, rebleeding and death groups were (3.04 ± 1.60), (5.87 ± 1.96) and 
(8.00 ± 1.00) respectively with P value < 0.01 (Table 5). 

ROC curve for validity of Rockall score for prediction of rebleeding among all patients shows that the Cut off 
value set at 3.5000 was the best with sensitivity 100%, specificity 53.7%, positive predictive value = 32.1%, 
negative predictive value = 100% (AUROC 0.775, 95% CI: 0.637 - 0.913, P = 0. 01) (Figure 1). 

ROC curve for validity of Rockall score for prediction of mortality, shows that the best Cut off value was 
6.5000 with sensitivity 100%, specificity 93.5%, positive predictive value = 57.1%, negative predictive value = 
100% (AUROC 0.962, 95% CI: 0.000 - 1.000, P = 0. 01) (Figure 2). 

While , ROC curve for validity of Rockall score for prediction of rebleeding among hepatic patients, showed 
that the best Cut off value was 3.5000 with sensitivity 100%, specifity 60%, positive predictive value = 40%, 
negative predictive value = 100%. (AUROC 0.800, 95% CI: 0.657 - 0.943, P = 0.01) (Figure 3), and ROC curve 
for validity of Rockall score for prediction of mortality among hepatic patients showed that the best Cut off val-
ue was 6.5000 with sensitivity 100%, specifity 91.4%, positive predictive value = 50%, negative predictive val-
ue = 100%. (AUROC 0.957, 95% CI: 0.000 - 1.000, P = 0. 01) (Figure 4). 

4. Discussion 
One of the major challenges in managing UGIB involves the identification of patients who were at high risk of 
rebleeding and death; conversely, the identification of patients who were suitable for early discharge and outpa-
tient endoscopy is also important for effective resource use [5]. The Rockall score was developed to assess the 
risk of death and rebleeding following presentation with UGIB and incorporates patient age, hemodynamics, 
comorbidities and endoscopic findings [8]. 

Regarding the demographic characteristics for patients involved in the study, the majority of the study pa-
tients were males (76%). As regards age, this study showed that, the mean age of studied patients was 56.92 ± 
11.54 years. This is similar to results of De Groot et al., who evaluated value of prediction scores in patients 
with suspected upper gastrointestinal bleeding, and found that the mean age of the studied patients was 65 
(range 18 - 99) [11]. and that 63% of their studied patients were males too. However, Salih et al. [12] analyzed 
prediction of morbidity and mortality presenting with upper gastrointestinal bleeding using Rockall score and 
reported the mean age of patients presented with UGIB was 44.60 ± 15.31 years. 

Regarding Child-Pugh classification of hepatic patients, most hepatic patients included in this study were 
Child C (47%) and Child B (36%), which is similar to Morsy et al. [13] who stated that most of hepatic patients 
in their study were Child C (75%) and B (12%), but is different than Gonzalez-Gonzalez et al. [14] who stated 
that hepatic patients with Child C classification represent only (26%) of patients. This could be explained by the  
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Figure 1. Show receiver operating curve (ROC) to determine the cut-off value for the best 
sensitivity and specificity of Rockall score in prediction of rebleeding among all patients. The 
area under the curve was 0.775 with the best cut-off value = 3.5, where sensitivity was 100% 
and specificity was 53.7% (95% confidence interval = 0.637 - 0.913). 

 

 
Figure 2. Show receiver operating curve (ROC) to determine the cut-off value for the best 
sensitivity and specificity of Rockall score in prediction of mortality among all patients. The 
area under the curve was 0.962 with the best cut-off value = 6.5, where sensitivity was 100% 
and specificity was 93.5% (95% confidence interval = 0.000 - 1.000). 



M. A. Reda et al. 
 

 
73 

 
Figure 3. Show receiver operating curve (ROC) to determine the cut-off value for the best 
sensitivity and specificity of Rockall score in prediction of rebleeding among hepatic patients. 
The area under the curve was 0.800 with the best cut-off value = 3.5, where sensitivity was 
100% and specificity was 60% (95% confidence interval = 0.657 - 0.943). 

 

 
Figure 4. Show receiver operating curve (ROC) to determine the cut-off value for the best 
sensitivity and specificity of Rockall score in prediction of mortality among the hepatic pa-
tients. The area under the curve was 0.957with the best cut-off value = 6.5, where sensitivity 
was 100% and specificity was 91.4% (95% confidence interval = 0.000 - 1.000). 
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high incidence of hepatic disease in our country, Egypt, with the highest prevalence of hepatitis C virus (HCV) 
in the world, estimated nationally at 14.7% [15] with great percent of decompensated liver cirrhosis. 

Twenty percent of patients in this study were shocked during presentation and this finding is similar to a study 
conducted by Gado et al. [16] who stated that (18%) were shocked during presentation. Blood transfusion was 
required to (58%) of patients in the current study and this also similar to the study of De Groot et al. [11] who 
stated that blood transfusion was required for (58%) of patients and supported with Morsy et al. [13] who stated 
in their study that blood transfusion was required for (61%) of patients. 

Regarding laboratory results, mean of Hb was 8.44 ± 2.05 g/dl that means that most of patients were anemic 
during presentation and this matches results of Kumar et al. [17] who stated that patients presented with upper 
gastrointestinal bleeding were anemic with mean of Hb (8.02 ± 2.01 g/dl), and supported with De Groot et al. 
[11] as mean of patients’ Hb in their study were 6.30 ± 1.90 g/dl. As most patients included in our study were 
hepatic, laboratory findings of impairment of liver function were detected in the studied patients in the form of 
hypoalbuminemia, hyperbilirubinemia and increasing prothrombin time which is similar to the findings of Mor-
sy et al. [13]. 

The cause of UGIH was bleeding esophageal varices in 50% of patients of the current study, and peptic ulcer 
in 22%. This is matching the study conducted by Anand et al. [18] who stated that (38.5%) of patients were re-
quired band ligation of esophageal varices and peptic ulcer related bleeding represented (14.91%) of patients. 

34% of patients of this study had stigmata of recent bleeding in their endoscopic examination, which is in 
some similarity to Balaban et al. [19] study in which most patients (58%) had stigmata of recent bleeding. 

Regarding hepatic patients’ condition after 48 hrs, (21.1%) of them rebleeded again while (7.9%) of them 
died which match the results of Sanders et al. [20] who stated that rebleeding occurred in 19.4% of hepatic pa-
tients and 11% of them died. 

The Child-Pugh scoring system has been widely accepted for prognostic assessment and for predicting mor-
tality in patients with end-stage liver diseases [21]. On comparing the Rockall score in different Child-Pugh 
stages of hepatic patients in the current study, there was highly statistically significant difference in Rockall score 
between (Child A and C) and (Child B and C) with higher Rockall scores in patients with Child C liver cirrhosis. 
Both scores can predict mortality among hepatic patients and those with UGIH. Lee et al., [21], found that the 
Child-Pugh and Rockall scores were reliable measures of mortality risk in patients with first variceal bleeding. 

On comparing between patients who haven’t recurrent episode of bleeding, those who had another episode of 
UGIH in the following 48 h and those who died after the first attack, there was highly statistically significant 
difference in Rockall score with higher scores in those who died. This is matching the results of Balaban et al. 
[19] who stated that mean of Rockall score in mortality group was higher when compared with those without 
rebleeding. 

Among hepatic patients, there was highly statistically significant difference in Rockall score between patients 
who hadn’t recurrent episode of bleeding and those who had another episode of UGIH, and between patients 
who had another episode of UGIH and those who died after the first attack. This is in agreement with Sarwar et 
al. [22] who found higher Rockall score in mortality group than the group with recurrent bleeding who were 
higher than those who hadn’t recurrent episode of bleeding. This is supported by Sanders et al. [20] results in 
which there were increase in incidence of rebleeding and mortality with higher levels of Rockall score. 

Regarding Validity of Rockall score for prediction of re-bleeding among hepatic and non hepatic patients, the 
current study revealed that Rockall score has good predictive value of rebleeding in patients with upper ga-
strointestinal bleeding. This is in agreement with Wang et al. [23], Balaban et al. [19] and De Groot et al. [11] 
who stated that Rockall score has a good predictive value for rebleeding in patients with upper gastrointestinal 
bleeding. On the other hand, Vreeburg et al. [6] analyzed Validation of the Rockall risk scoring system in upper 
gastrointestinal bleeding and stated that Rockall score is poor in predicting rebleeding. 

As Regard the validity of Rockall score for prediction of mortality among hepatic and none hepatic patients, 
our study revealed that Rockall score has good predictive value of mortality in patients with upper gastrointes-
tinal bleeding and this is similar to Balaban et al. [19], Sanders et al. [20] and Vreeburg et al. [6], who stated 
that Rockall score has a good predictive value for mortality in patients with upper gastrointestinal bleeding. 

5. Conclusion 
The Rockall score is clinically useful, rapid and accurate in prediction of rebleeding and mortality in patients 
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with upper gastrointestinal bleeding. It can differentiate between patients with stable condition that could be 
discharged from hospital and those who require hospitalization and this could help to minimize hospital stay and 
cost. Future trial on larger number of patients is emphasized. 
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