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Abstract 

Objective:  To assess the diagnostic accuracy of Roc-

kall scoring system for predicting in-hospital re-ble-

eding in cirrhotic patients presenting with variceal 

bleed. 

Material and Methods:  This descriptive case series 

study was conducted at Department of Medicine Com-

bined Military Hospital Lahore from December 2013 

to May 2014. We included patients with liver cirrhosis 

who presented with upper GI bleeding and showed 

varices as the cause of bleeding on endoscopy. Clini-

cal and endoscopic features were noted to calculate 

Rockall score. Patients with score of ≤ 2 and ≥ 8 were 

included. After treating with appropriate pharmacolo-

gical and endoscopic therapy, patients were followed 

for re-bleeding for 10 days. Diagnostic accuracy was 
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assessed by calculating sensitivity, specificity, positive 

and negative predictive values using 2 × 2 tables. 

Results:  In the study, 175 patients were included. 

Mean age was 51.5 ± 1.22 years. Male to female ratio 

was 1.5 to 1.Out of 175 patients, 157 patients (89.7%) 

were of low risk group (score ≤ 2) while 18 patients 

(10.3%) were in high risk group (score ≥ 8). In low 

risk group, re-bleeding occurred only in 2 patients 

(1.2%) while in high risk group, re-bleeding occurred 

in 14 patients (78%). Rockall score was found to have 

good diagnostic accuracy with sensitivity of 87.5%, 

specificity of 97.48%, positive predictive value of 

77.8% and negative predictive value of 98.7%. 

Conclusion:  In cases of variceal bleed, frequency of 

re-bleed is less in patients who are in low risk category 

with lower Rockall score and high in high risk patients 

with higher rockall score. The Rockall score has a 

good diagnostic accuracy in prediction of re-bleed in 

variceal bleeding. 

Key Words:  Upper Gastrointestinal (GI) Bleed, Roc-

kall Score, Re-bleed in varices. 

 

 

Introduction 

Cirrhosis of liver occurs as result of persistent and chr-

onic hepatocellular damage ultimately leading to imp-

aired hepatic function and failure. The number of 

deaths by this lethal disease is quite high after malig-

nancy and trauma.
1
 In Pakistan, the figure of patients 

with cirrhosis is quite high and unfortunately more 
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than 65% of the cases are due to chronic hepatitis B 

and C, both of which are preventable by standard com-

munity health services.
2
 

 Upper GI bleed in cirrhotic patients is a very 

common emergency worldwide and in Pakistan. Gas-

troesophageal varices are one of the major causes of 

upper GI bleeding in our population. These varices 

develop in 50% to 60% of cirrhotic patients and appro-

ximately 30% of them are known to experience an epi-

sode of variceal bleed within 2 years of diagnosis of 

the varices.
3
 

 The mortality rate within two weeks after an acute 

bleeding episode is 30% and recurrent hemorrhage 

occurs in 70% within 1 year (half within 6 weeks) and 

the mortality rate is 60% at 2 years.
4
 The deaths cau-

sed by variceal bleeding in western studies ranges 

from 17% to 57% as compared to 5 – 10% mortality 

reported in our population.
5
 The difference in mortality 

is due to different etiology of cirrhosis in our part of 

world as we have very few cases of alcoholic cirrhosis 

as compared to the western population.
6
 

 Pharmacologic therapy and endoscopic intervene-

tion are main treatment modalities used to stop vari-

ceal bleed and to prevent re-bleeding episodes.
4
 Altho-

ugh survival of patients has improved in recent years,
7
 

mortality is still closely related to control of hemorr-

hage or early re-bleeding, which  can occur in around 

40% of patients within first 5 days after initial bleed-

ing episode.
8
 

 The main goal of management is to identify pati-

ents at a high risk for re-bleeding and mortality on the 

basis of clinical, laboratory and endoscopic variables. 

A scoring system based on these variables is needed to 

identify patients at risk of re-bleed. Various scoring 

systems (e.g. Rockall, Blatchford and Baylor) have 

been developed to identify those individuals at high 

risk of re-bleeding or death.
9
 

 Rockall scoring system was primarily developed 

for patients with bleeding due to non variceal causes 

.Later on it was applied to variceal bleeding and was 

found to be effective for predicting re-bleeding and 

death.
10

 The scoring system represents a simplified 

summary of the results of a logistic regression analysis 

and includes three clinical variables (age, shock, and 

co-morbidity)and two endoscopic variables(diagnosis 

and major stigmata of recent hemorrhage, each scored 

with 0 – 3 points, to give maximum score of 11 points 

as shown in Table I.A total score of 2 or less predicts a 

low risk of re-bleeding and mortality.
11

 

 The aim of our study was to assess the accuracy of 

Rockall scoring system for stratifying in hospital pati-

ents with esophageal varices into high and low risk 

categories for re-bleed so that it can also be used to 

select low risk patients for early discharge and out-

patient management. 

 

 

 

Materials and Methods 

This descriptive case series was conducted in Medi-

cine department Combined Military Hospital Lahore. 

Sample size of 175 patients was calculated with 8% 

margin of error, 95% level of confidence taking expe-

cted percentage of variceal bleed in cirrhotic patients 

and sensitivity and specificity of Rockall score for the 

prediction of re-bleed i.e. 91% and 40.8%.Non proba-

bility purposive sampling was used and the study las-

ted for six months. 

 

 
Table 1:  Rockall Score.

10,11
 

 

Variable Score 0 Score 1 Score 2 Score 3 

Age < 60 60 – 79 >80  

Shock No shock 
Pulse > 100 

SBP > 100 
SBP<100  

Co-morbidity No major  CCF,IHD 

Renal failure,  

Hepatic failure,  

Malignancy 

Diagnosis Mallory Weiss All other diagnoses GI Malignancy  

Evidence of bleeding None  
Blood, Adherent clot, Spurting 

vessel 
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Operational Definitions 

Score Risk 

High Risk: a score ≥ 8 indicates a very high risk of re-

bleeding. 

Low Risk:  a score ≤ 2 indicates very low risk of re-

bleeding. 

 
Re-bleeding 

Re-bleeding was defined as a new episode of bleeding 

during hospitalization within 10 days manifesting as 

hematemesis, melena or hemodynamic instability after 

the initial bleeding was stopped. 

 
True Positive 

Cases with a Rockall score of ≥ 8 with re-bleed confir-

med on endoscopy were true positive cases. 

 
True Negative 

Cases with Rockall score of ≤ 2 without re-bleed were 

true negative cases. 

 
False Positive 

Cases with a Rockall score of ≥ 8 without re-bleed 

were false positive cases. 

 
False Negative 

Cases with Rockall score of ≤ 2 with re-bleed were 

false negative cases. 

 
Sample Selection 

Inclusion Criteria 

1. Age 20 – 85 years. 

2. Either Sex. 

3. All cirrhotic patients (due to chronic viral hepa-

titis) presenting with upper GI bleeding confirmed 

and evaluated by endoscopy to have variceal sou-

rce of bleeding. 

 
Exclusion Criteria 

1. Cirrhotic patients in whom the cause of upper GI 

bleed on endoscopy was non variceal. 

2. Patients with documented bleeding disorders  

3. Patients having Rockall score in between 3-7 were 

excluded. 

Data Collection Procedure 

One hundred and seventy five (175) patients with vari-

ceal bleed fulfilling the inclusion criteria were inclu-

ded in this study. Patients were treated with pharma-

cologic therapy i.e. Octereotide, Terlipressin and blood 

transfusions (if needed). Patients were treated with 

band ligation and / or injection Sclero-therapy as per 

needed. Patients were scored using Rockall scoring 

system and those having sore of ≤ 2 and ≥ 8 were kept 

under observation for re-bleed for 10 days. In case of 

re-bleed, patients were managed accordingly. All data 

were collected using a structured Performa. 

 
Data Analysis 

Data were entered and analyzed using SPSS 18.0 ver-

sion. The sex, findings of endoscopy, re-bleeds and 

Rockall score were the qualitative variables and were 

presented as percentage. Diagnostic accuracy was 

assessed by calculating sensitivity, specificity, positive 

and negative predictive values using 2 × 2 tables 

(Table 2). 

 

 
Table 2: 
 

Test Result Diseased Not Diseased 

Test Positive True Positives (A) False Positives (B) 

Test Negative False Negatives(C) True Negatives (D) 

 

 

Results 

In this study, 175 patients were enrolled in which 106 

patients (60.6%) were males while 69 patients (39.4%) 

were females. Their mean age was 51.5 years with SD 

of 1.22. Out of these 175 patients, 114 patients 

(65.1%) had both hematemesis and melena, 27 

(15.4%) had hematemesis only, 30 (17.1) had melena 

only while 4 patients (2.3%) presented with hemate-

mesis and fresh per rectal bleeding. 

 The viral cause of cirrhosis was determined in all 

175 patients. Chronic hepatitis C was responsible for 

cirrhosis in 115 patients (65.71%), 40 patients 

(22.85%) had chronic hepatitis B related cirrhosis 

while 20 patients (11.42%) had both viral markers. 

 Upper GI endoscopy was performed in all patients. 

Esophageal varices were source of bleeding in 156 

patients (89.1%), gastric varices were present in 7 pati-

ents (4.0%) and both esophageal and gastric varices 
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were noted in 12 patients (6.9%). Therapeutic inter-

vention was carried out as indicated depending on sou-

rce of bleeding. 

 Observing the patients after initial control of ble-

eding revealed uneventful recovery and discharge in 

159 patients (90.9%). Sixteen (16) patients (9.1%) had 

re-bleeding after the control of initial bleeding. Of 

these 16 patients, 5 patients had re-bleeding on 2
nd

 day 

of control of initial bleeding episode,6 patients on 3
rd

 

day,3 patients on 4
th
 day and 1 patient each on 5

th
 and 

7
th
 day. Amongst these patients bleeding was success-

fully controlled by vasoactive and repeat endoscopic 

measures in all patients. 

 Rockall sore was calculated. Out of 175 patients, 

157 patients (89.7%) were of low risk group (score 

≤ 2) while 18 patients (10.3%) were in high risk group 

(score ≥ 8). 

 In low risk group, re-bleeding occurred only in 2 

patients (1.2%). Remaining 155 patients (98.7%) had 

uneventful recovery and were discharged. 

 In high risk group, re-bleeding occurred in 14 pati-

ents (78%) while 4 patients (22%) had uneventful 

recovery. 

 It is pertinent to note lower re-bleeding rate (1.2%) 

in low risk group having score ≤ 2 and higher re-blee-

ding rate (78%) in high risk group having score ≥ 8. 

 Analysis of Rockall scoring system showed a good 

diagnostic accuracy for the risk groups included. Sen-

sitivity of Rockall scoring system calculated is 87.5%, 

specificity is 97.48%, positive predictive value of Ro-

ckall score is 77.8% and negative predictive value is 

98.7%. 

 This result shows that Rockall score is less sensi-

tive and more specific for prediction of re-bleed in 

variceal bleed. 

 

 

Discussion 

Upper gastrointestinal bleed is one of the very com-

mon emergencies throughout the world. Of these, var-

iceal bleeding is the commonest cause in cirrhotic pat-

ients. Although with modern treatment variceal bleed-

ing has been successfully controlled, still re-bleed and 

mortality is a common issue in these patients. 

 A need of dividing patients into low risk and high 

risk cases for re-bleed is there so that monitoring sho-

uld be done in high and intermediate risk cases for re-

bleed and intimate strategy for control of it should be 

made. On the other hand, low risk cases can safely be 

discharged early. 

 Several scoring systems have been made to predict 

re-bleed and mortality in patients of upper GI bleed. 

These were primarily developed and are being used for 

non variceal bleed mainly. Rockall scoring system was 

also developed primarily for non variceal bleed in 

1996.
10

 

 It was later validated by multiple large trials and 

was found to be useful in predicting re-bleeding and 

mortality. Veenburg et al,
12

 found it to be good for pre-

 

 
 

 Table 4:  Relation of Rockall Score and in Hospital Re-bleeding. 
 

In Hospital Re-bleeding within 10 Days 
 

Yes No 

Total 

14 (A) 4 (B) 18 
Rockall Score 8 or More 

87.5% 2.5% 10.3% 

2 (C) 155  (D) 157 

Rockall Score 

Rockall Score 2 or Less 

12.5% 97.5% 89.7% 

16 159 175 
Total 

100.0% 100.0% 100.0% 

 

 Sensitivity = A / A + C * 100 = 14/ 16 * 100 = 87.5% 

 Specificity = D / B+ D * 100 = 155 / 159 * 100 = 97.48% 

 Positive predictive value = A / A + B * 100 = 14 / 18 * 100 = 77.8% 

 Negative predictive value = D / C + D* 100 = 155 / 157 * 100 = 98.7% 
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dicting mortality but not good for prediction of re-

bleed. Similar conclusion was drawn by Church et al,
13

 

and Bessa et al.
8
 

 Rockall scoring system is being increasingly used 

in patients with cirrhosis and upper GI bleed   Study of 

Sander et al,
14

 was first to conclude that Rockall score 

can be used to predict re-bleed in patients with portal 

hypertensive bleed (P value < 0.0005). Lee et al,
15

 

compared Rockall score with Model for End Liver 

Disease (MELD) score and Child Pugh (CP) score in 

patients with variceal bleed and found it to be better 

for predicting mortality. In a study conducted by Tho-

mas et al,
16

 sensitivity and specificity of Rockall score 

for low risk score (≤ 2) were 93% and 40.8% respe-

ctively and for high risk score (≥ 8) were 91% and 

41.1% respectively. 

 In a local study by Sarwar et al,
3
 Rockall score 

showed very good predictive value for re-bleeding and 

mortality. Comparison of Rockall score was done with 

CP and MELD scores and it showed better diagnostic 

accuracy of Rockall for prediction of rebleed. Area 

under the receiver operating characteristic (AUROC) 

curve for predicting re-bleeding in this study was 0.49 

for MELD score, 0.52 for CP score and 0.803 for Roc-

kall score.
17

 In a similar study conducted by Lyles 

et al,
18

 AUROC curve was 0.70 (95% confidence inter-

val, 0.64 – 0.76 and the comparison of the University 

of Texas Southwestern model to the Rockall model 

revealed P < 0.0001). A study conducted by Chandra
19

 

et al, also showed similar results where AUROC curve 

was 0.72. 

 In our study, low risk groups having score of ≤ 2 

showed a very low percentage of re-bleeding (1.2%) 

within 10 days of observation and the high risk group 

having score of ≥ 8 showed a high percentage of re-

bleeding (78%). This shows that prediction of re-blee-

ding with Rockall score correlates well with actual re-

bleeding in variceal bleeding in current study. These 

results almost correlate with local study above men-

tioned showing a good diagnostic accuracy of Rockall 

score for variceal bleeding, values rather better than 

original Rockall score for prediction of re-bleeding in 

non variceal bleeding. 

 Overall re-bleeding in current study is much less 

than the primary Rockall population under study. Re-

bleeding in our patients was 9.1% as compared to abo-

ut 40% in western literature.
11

 It is due to difference in 

etiology of disease resulting in different outcome. Al-

coholic liver disease is responsible for 21% of cases of 

cirrhosis in United States.
20

 Contrary to this; viral he-

patitis is responsible for majority of cases with cirr-

hosis in our population with very few cases of alcohol-

lic liver disease.
6,22

 Alcoholic liver disease has aggres-

sive natural history resulting in early development of 

complications and higher mortality in western popu-

lation.
21

 

 As portal hypertension is the leading cause of 

upper GI bleed in our population, use of Rockall score 

to assess the risk status of patients being admitted with 

portal hypertensive bleed will enable us to focus on 

patients at high risk of re-bleeding at the same time, 

avoiding undue hospital admissions and costly vaso-

active drugs in patients with low risk. Further studies 

on effectiveness of this score in cirrhosis with longer 

follow up can also help us in developing strategies for 

secondary prophylaxis of GI bleed. 

 

 

Conclusion 

Percentage of re-bleed is less in patients who were in 

low risk category with lower Rockall score and high in 

high risk i.e. patients with higher Rockall score. It can 

be presumed that Rockall score has a good diagnostic 

accuracy in prediction of re-bleed in variceal bleeding. 
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