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Abstract  Aim and Background: Peptic ulcer disease (PUD) is the most frequent cause of non variceal upper 
gastrointestinal tract bleeding. Rebleeding is a frequently observed complication of peptic ulcer bleeds. Recurrence of 
hemorrhage is one of the most important factors affecting the prognosis, and early prediction and treatment of rebleeding. The 
aim of this study was to assess if Forrest classification is still useful in the risk assessment and prediction of rebleeding after 
acute UGIB in Ado-Ekiti, Nigeria and to compare it with other results in literature. Materials and Methods: Fifty two 
consecutive patients who presented with clinical signs and symptoms of acute peptic ulcer bleeding between 1st of January 
2009 and 31st of December 2011 were enrolled into the study. All underwent emergency endoscopy within 24 hours of 
admission. Forrest classification was used to categorize the various stigmata of active or recent bleeding seen at endoscopy. 
The study was carried out at the Ekiti State University Teaching Hospital, Ado-Ekiti, Nigeria. An ethical clearance for this 
study was obtained from the institution’s Ethical and Research committee and all the patients gave written consent for the 
study. SPSS version 15.0 (SPSS, Inc., Chicago, Illinois, USA) was applied for statistical analysis using the t-test for 
quantitative variables and χ2 test for qualitative variables. Differences were considered to be statistically significant if P value 
was less than 0.05. Results: The mean age of the studied population was 53.92±12.14 years (age ranged from 29-78 years) 
while the female: male ratio was 1: 2.5. The presenting symptoms were; melena in 13.5% (7), haematemesis in 25% (13) and 
coexistence of both melena and haematemesis in 61.5% (32) of the patients. Findings at endoscopy were stratified using 
Forrest classification into: Forrest class IA; 3 (5.8%), Forrest class IB; 3 (5.8%), Forrest class IIA; 5 (9.6%), Forrest class IIB; 
10 (19.2%), Forrest class IIC; 13 (25%) and Forrest class III; 18(34.6%). Rebleeding was found after initial stabilization and 
cessation of bleeding in 33.3% of those in Forrest class IA, 66.7% in Forrest class IB and 80.0% in Forrest class IIA. No 
rebleeding was found in the other classes. 30.8% of the patients had more than 4 pints of blood transfusion, 36.5% had 4 pints 
of blood, 23.1% had 3 pints of blood and 9.6% had 2 pints of blood. In the Univariate analysis, Forrest class was statistically 
significant to the occurrence of rebleeding (χ2=91.135, p = 0.001, α= 0.005 i.e. 95% confidence interval). Also, blood 
transfusion was found to be statistically significant to the severity of symptoms (χ2= 17.979, p= 0.006, α= 0.005, i.e. 95% 
confidence interval). Conclusions: This study demonstrates that Forrest classification is still useful in predicting rebleeding 
of peptic ulcers; however, it does not predict mortality arising from UGIB. It is recommended that patients with UGIB be 
referred to centres with endoscopy facilities for initial assessment using Forrest classification to predict the risk of rebleeding 
and the need for urgent interventions as major bleeding episodes can be fatal for the high risk patients. This study is limited by 
the number of patients studied; hence a multicentre study is advocated to validate the conclusion made in this study in 
Nigeria. 
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1. Introduction 
The annual incidence of upper gastrointestinal bleeding  
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(UGIB) is 48–160 events per 100,000 adults in the US [1], 
while in Europe, the annual incidence in the general 
population ranges from 19.4 - 57.0 events per 100,000 
individuals [2-3]. Peptic ulcer disease (PUD) is the most 
frequent cause of non variceal upper gastrointestinal tract 
bleeding (NVUGIB), being responsible in about 50% of 
cases, with an overall mortality rate of 10 to 14% [4-5]. 
Recurrence of hemorrhage is one of the most important 
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factors affecting the prognosis, and early prediction and 
treatment of rebleeding would improve the outcome in such 
patients [6]. Several clinical factors and endoscopic signs 
have been found to be associated with further hemorrhage. 

Rebleeding is a frequently observed complication of 
peptic ulcer bleeds which often prevent early discharge from 
hospital [7]. Studies have estimated the incidence of 
continued bleeding and/or rebleeding and mortality 
following NVUGIB to range between 2% and 17% [8–11], 
with an average 30-day mortality of 8.6% after peptic ulcer 
hemorrhage [12]. Prediction of the risk of recurrent bleeding 
in the patients with upper gastrointestinal bleeding has been 
the focus of attention in the last decades. In the United States, 
studies have shown that around 4 million people have a 
recurrent form of the peptic ulcer disease [13]. Haemorrhage 
stops spontaneously in about 80% of UGIB with 
medicaments therapy only, while in 10-20% cases after 
initial haemostasis patients have rebleeding [14]. Rebleeding 
was defined as a new episode of bleeding during 
hospitalisation, after the initial bleeding had stopped, that 
manifested as: recent haematemesis, hypotension (systolic 
pressure lower than 100 – 90 mmHg), tachycardia, (rapid 
pulse higher than 100 – 110 beats per minute), melaena, 
transfusions requirement greater than 4 - 5 units and the level 
of haemoglobin lower than 100 g/l in the first 72h from the 
initial endoscopic treatment [14-15]. 

Forrest classification [16] developed about four decades 
ago groups patients with acute UGIB into high- and low-risk 
categories for mortality. This classification is also significant 
for the prediction of rebleeding and in the evaluation of the 
endoscopic intervention modalities [16]. It is equally used to 
identify patients who are at an increased risk for rebleeding 
and mortality. The aim of this study was to assess if Forrest 
classification is still useful in the risk assessment and 
prediction of rebleeding after acute UGIB in Ado-Ekiti, 
Nigeria and to compare it with other results in literature. 

2. Materials and Methods 
All the fifty two patients who presented with clinical signs 

and symptoms of acute peptic ulcer bleeding, i.e. 
haematemesis, melena or both and anaemia between January 
2009 and December 2012 were included in this study. The 
study was carried out at the Ekiti State University Teaching 
Hospital, Ado-Ekiti, Nigeria. Relevant clinical information 
such as age, gender, clinical presentations, history of 
smoking, alcohol use, previous gastrointestinal haemorrhage, 
ingestion of non steroidal anti inflammatory drugs (NSAIDS) 
/ anticoagulants, and associated co-morbidities were 
obtained from the patient. 

After initial resuscitation and stabilization with 
intravenous fluids and blood transfusion, they all underwent 
emergency endoscopy within 24 hours of admission. Forrest 
classification (Table 1) was used to categorize the various 
stigmata of active or recent bleeding seen at endoscopy [16]. 
Patients with Forrest classes IA, IB, IIA and IIB were treated 

by endoscopic injection with epinephrine (1/10 000) and 
intravenous Rabeprazole, while those with Forrest classes 
IIC and III were treated with intravenous Rabeprazole only. 
All patients with signs and symptoms of rebleeding after the 
initial stabilization and therapy (recurrent haematemesis, 
melena, hypovolaemia and 2 g/dl decrease in haemoglobin 
level) underwent a repeat endoscopy and surgery. An ethical 
clearance for this study was obtained from the EKSUTH 
Ethical and Research committee and all the patients gave 
written consent for the study. SPSS version 15.0 (SPSS, Inc., 
Chicago, Illinois, USA) was applied for statistical analysis 
using the t-test for quantitative variables and χ2 test for 
qualitative variables. Differences were considered to be 
statistically significant if P value was less than 0.05. 

Table 1.  Forrest classification of the bleeding peptic ulcer activity [14] 

Forrest class Evidence /stigmata of recent bleeding 

IA Arterial or spurting haemorrhage 

IB Oozing haemorrhage 

IIA Visible vessel 

IIB Adherent clot 

IIC Dark base/ haematin covered lesion 

III Lesions without active bleeding 

3. Results 
Fifty two patients were enrolled into this study comprising 

15 (28.9%) females and 37 (71.1%) males. The female: male 
ratio was 1: 2.5. The mean age of the studied population was 
53.92±12.14 years (age ranged from 29-78). Majority of the 
patients were in the age group 41-70 years (Table 2). The 
presenting symptoms were; melena in 13.5% (7), 
haematemesis in 25% (13) and coexistence of both melena 
and haematemesis in 61.5% (32) of the patients. The risk 
factors identified for PUD in the study populations were; 
NSAIDS (30.8%), H. pylori (38.5%), alcohol (17.3%) and 
peppery/spicy food intake in (13.5%). These risk factors 
were however, not statistically significant to the occurrence 
of rebleeding (χ2= 4.079, p= 0.906, α= 0.005 i.e. 95% 
confidence interval). 

Table 2.  Age distribution of the study population 

Age group Frequency Percentage (%) 
30 and below 2 3.8 

31-40 4 7.7 
41-50 20 38.5 
51-60 11 21.2 
61-70 11 21.2 

71 and above 4 7.7 
TOTAL 52 100.0 

Findings at endoscopy were stratified using Forrest 
classification into: Forrest class IA; 3 (5.8%), Forrest class 
IB; 3 (5.8%), Forrest class IIA; 5 (9.6%), Forrest class IIB; 
10 (19.2%), Forrest class IIC; 13 (25%) and Forrest class III; 
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18(34.6%) as shown in [Table 3]. Rebleeding was found 
after initial stabilization and cessation of bleeding in 33.3% 
of those in Forrest class IA, 66.7% in Forrest class IB and 
80.0% in Forrest class IIA. No rebleeding was found in the 
other classes (Table 4). Co-morbidities found included 
hypertension in 30.8%, diabetes in 21.2% and coexistence of 
hypertension and diabetes in 26.9%. 30.8% of the patients 
had more than 4 pints of blood transfusion, 36.5% had 4 pints 
of blood, 23.1% had 3 pints of blood and 9.6% had 2 pints of 
blood. 

Table 3.  Endoscopy findings (Forrest classification) 

Forrest Class Frequency Percentage 

IA 3 5.8 

IB 3 5.8 

IIA 5 9.6 

IIB 10 19.2 

IIC 13 25.0 

III 18 34.6 

TOTAL 52 100.0 

Table 4.  Forrest classification and number of cases of rebleeding 

Forrest 
class 

Number of 
patients 

Number of 
rebleeding Percentage 

IA 3 1 33.3 

IB 3 2 66.7 

IIA 5 4 80.0 

IIB 10 0 0.0 

IIC 13 0 0.0 

III 18 0 0.0 

In the Univariate analysis, Forrest class was statistically 
significant to the occurrence of rebleeding (χ2 = 91.135,    
p = 0.001, α = 0.005 i.e. 95% confidence interval). Also, 
blood transfusion was found to be statistically significant to 
the severity of symptoms (χ2 = 17.979, p = 0.006, α = 0.005, 
i.e. 95% confidence interval) as shown in Figures 1 & 2. 

4. Discussion 
Rebleeding is considered the most important independent 

risk factor for mortality. It has been shown to cause more 
than 5 times higher mortality rate in patients with initial 
bleeding and those in whom bleeding stopped 
spontaneously. 

Several scoring systems such as Forrest classification, 
Rockall and Blatchford have been developed and described 
in literature to predict and stratify patients with UGIB [16, 
17]. While Forrest classification is based only on endoscopic 
assessment, Rockall evaluates clinical, biochemical and 
endoscopic variables for the prediction of rebleeding as well 
as outcome of UGIB. Blatchford on the other hand, evaluates 
certain clinical and biochemical variables without 
endoscopic evaluation of bleeding lesions for the prediction 
of clinical outcome. Forrest classification has the advantage 
of being easy to carry out and causes little additional burden 
for the patients. Its main disadvantage is that it does not 
predict mortality. 

In this study, acute UGIB occurs more frequently in the 
male than the female gender and this was found to increase 
according to age and in tandem with the findings in the study 
of Longstreth et al [18]. The risk factors identified for PUD 
in this study populations were; NSAIDS (30.8%), H. pylori 
(38.5%), alcohol (17.3%) and peppery/spicy food intake in 
(13.5%). 

 

Figure 1.  Correlation of Forrest class to rebleeding 
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Figure 2.  Relationship between symptoms and blood transfusion 

Applying Forrest classification, the following were found 
at endoscopy; three (5.8%) in Forrest class IA, three (5.8%) 
in Forrest class IB, five (9.6%) in Forrest class IIA, ten 
(19.2%) in Forrest class IIB, thirteen (25%) in Forrest class 
IIC and eighteen (34.6%) in Forrest class III. Major stigmata 
of haemorrhage was found in 21 (40.4%) of the patients 
compared to the 58.3% obtained in the study of Lanas et al 
[19]. Endoscopic injection of epinephrine (1/10,000) 
combined with intravenous Rabeprazole was carried out in 
those with major stigmata of haemorrhage (40.4%) while 
intravenous Rabeprazole was administered only in 59.6% of 
the patients (those in Forrest classes IIC and III). Lanas et al 
[19], found in their study that the most commonly used 
procedures for the treatment of acute NVUGIB were 
epinephrine injection (24.6%), and injection sclerotherapy 
(11.5%) and that utilization of these procedures vary; Spain 
(36.0% and 24.3% respectively) and in Greece (19.9% and 
2.0% respectively).  

Rebleeding rate in this study was highest in Forrest class 
IIA (80%) and lowest in Forrest class IA (33.3%), contrary to 
the findings in the study of Hadzibulic et al [20] where 
rebleeding rate was highest in Forrest class IIB. The smaller 
percentage obtained in Forrest class IA in this study 
compared to cases described in literature [7, 21], might be 
due to the relatively small number of the patients enrolled. 
Overall, the rebleeding rate in this study was 13.5%, this is 
comparable to the 13.3% and 14.6% reported in the studies 
of Guglielmi et al [6] and Barkun et al [22] respectively, and 
slightly lower than the 16.5% obtained by Hadzibulic eta al 
[20]. No rebleeding was reported in Forrest IIB, IIC and III 
in this study compared to the rebleeding rate of 15.6% in IIC 
and 6.5 % in III obtained in the study of de Groot et al [23]. 
Majority (72%) of the rebleeding occurred between 24-48 
hours of the initial haemorrhagic episode while in the 

remaining 28%, rebleeding time ranged between 3-7 days. 
No rebleeding was observed after one week from the initial 
episode.  

The overall mortality rate in this study was 5.8% (33.3% 
[1/3] in both Forrest classes IA and IB, 25% [1/4] in Forrest 
class IIA and 0% in the other Forrest classes). This overall 
mortality rate compares favourably with the rates of between 
3.8-15% reported in other studies [6, 23-27]. One of these 
deaths was from haemorrhagic shock prior to surgery while 
the remaining two were from causes unrelated to 
gastrointestinal bleeding. Endoscopic treatment with 
epinephrine was effective in 66.7% of our patients compared 
to the 86.8% success obtained in the study of Guglielmi et al 
[6]. The difference in the success rate of endoscopic 
treatment in the two studies might be due to the fact that 
while epinephrine injection was combined with intravenous 
Rabeprazole in our study, epinephrine injection and 1% 
polidocanol were combined in the other study. Ten patients 
(19.2%) underwent emergency surgical operations and seven 
of these were as a result of rebleeding. 

In this study, Forrest class was statistically significant to 
the occurrence of rebleeding (p = 0.001), this is in agreement 
with that reported in literature [6, 28-29]. Also, blood 
transfusion was found to be statistically significant to the 
severity of symptoms (p= 0.006). The risk factors identified 
for PUD in the study populations were; NSAIDS (30.8%), H. 
pylori (38.5%), alcohol (17.3%) and peppery/spicy food 
intake in (13.5%). These risk factors were however not 
statistically significant to the occurrence of rebleeding (p= 
0.906).   

The significance of applying Forrest classification to 
predict rebleeding in undeveloped countries where 
endoscopy facilities are not widely available cannot but be 
emphasized. In these countries, most acute UGIBs are 
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managed empirically with proton pump inhibitors and H2 
receptor antagonists thereby making precise inspections and 
prediction of rebleeding almost impossible. 

5. Conclusions 
This study demonstrates that Forrest classification is still 

useful in predicting rebleeding of peptic ulcers; however, it 
does not predict mortality arising from UGIB. It is 
recommended that patients with UGIB be referred to centres 
with endoscopy facilities for initial assessment using Forrest 
classification to predict the risk of rebleeding and the need 
for urgent interventions as major bleeding episodes can be 
fatal for the high risk patients. This study is limited by the 
number of patients studied; hence a multicentre study is 
advocated to validate the conclusion made in this study in 
Nigeria. 
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