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Abstract

Background: Upper gastrointestinal bleeding (UGIB) is a common cause of admission and death in the gastroenterology
service. The prevalence, risk factors and the case fatality rate of UGIB may differ by settings.
Objectives: Our objective was to determine the prevalence of symptoms and the case fatality rate of UGIB among patients
at the gastroenterology service of Mulago Hospital in Kampala, Uganda and to describe the clinical and laboratory risk factors associated with the survival of these patients.
Methods: In a cross-sectional study performed between September 2013 and April 2014,
patients were screened for UGIB symptoms. Data was collected on socio-demographic characteristics, clinical presentation
and patient’s outcome within one week of admission. Bivariate, multivariate, and survival analysis were performed to identify
variables that were significantly associated with mortality.
Results: Out of 1085 patients screened, we identified the prevalence of UGIB symptoms in 220 patients (20.3%). Among
these, 150 met the inclusion criteria for our study. The majority were males (70.7%) and 40 years of age or less (60%). The
most prevalent clinical diagnosis were gastritis (39.3%), esophageal varices (17.3%) and peptic ulcer disease (PUD) (16%).
Among patients who underwent endoscopy, esophageal varices (42.2%), PUD (26.3%) and gastritis (15.8%) were the leading causes of bleeding. The overall case fatality rate was 16.7% (25/150). Uremia remained associated with mortality after
controlling for confounders.
Survival was significantly reduced for males as well as for patients with uremia and malignancy.
Conclusion: the prevalence of symptoms and the case fatality rate of UGIB among patients admitted to the gastroenterology ward in Mulago hospital were higher than in developed countries and similar to other resource-limited setting. The
majority of patients were young men and presented with both hematemesis and melena. The most common causes of UGIB
were esophageal varices, gastritis and PUD. Survival analysis indicate that male gender, uremia, and malignancy are associated
with reduced survival.
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Introduction
Upper gastrointestinal bleeding (UGIB) is a major affliction worldwide and it is one of the most common
patient presentation in gastroenterology1. It is associCorresponding author:
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ated with significant morbidity and mortality2. Well
known causes of UGIB include duodenal ulcers (DU),
gastric ulcers (GU), erosive mucosal disease (EMD),
esophageal varices due to portal hypertension (PHTN)
and Mallory-Weiss syndrome (MWS). Hematemesis
(the vomiting of blood) and melena (blood in feces
causing it to be black) are the most common presenting symptoms of upper gastrointestinal hemorrhage.
Patients who present with acute UGIB and a substantial
loss of intravascular volume have signs and symptoms
of shock.
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The annual worldwide incidence of hospitalization for
UGIB is approximately one per thousand adult3. Over
the last decade, the worldwide trend of mortality due
to UGIB has not changed, varying between 3 to14 percent3. However, there are significant differencesn mortality dependent on resource availability. In 2009, UGIB
had an incidence of 146 per 100,000 per year and mortality rate of 3.1 % in developed countries such as the
USA4. A hospital based study conducted between July
2004 and February 2005 in the USA on acute UGIB
identified that 90.2% of patients with UGIB were discharged without complications. In resource-limited settings, the situation is different and the mortality tends
to be higher. Among patients presenting for upper GI
endoscopy at a referral hospital in Nigeria, 67.6% were
found to have peptic ulcer disease (PUD), 7% were
found to have gastric cancer and 6.9 were found to have
upper gastrointestinal bleeding6. Two studies performed
in Tanzania and in Nigeria reported a mortality rate of
17% for patients admitted with UGIB and found that
male gender and age between 20 and 40 were risk factors for higher mortality7,8. A study in Northern Uganda
found that esophageal varices were the most common
cause of UGIB among adult patients who underwent
endoscopy, with an equal proportion of males to females10.
The prevalence, risk factors and mortality associated
with UGIB at Mulago hospital in Kampala, Uganda in
adults is not known. Our objective was to better understand these factors in order to improve outcomes of
patients with UGIB in this resource poor setting.
Methods
A cross sectional study was performed in which patients admitted to the gastrointestinal inpatient service
of Mulago National Referral Hospital were recruited
between September 10th, 2013 and April 8th, 2014. The
study population included all patients admitted to the
gastroenterology ward during the study period who met
the following inclusion criteria: adult patients aged 18
years or older who reported hematemesis and/or melena on admission. We excluded patients with: a) signs
of generalized bleeding; b) patients with symptoms of
melena with negative fecal occult blood test; c) patients
with a history of ingestion of substances causing black
discoloration of stool. Patients with generalized bleeding due to coagulopathy were excluded because they
may vomit blood or have blood in stool when the origin is not from the GI tube (e.g.: swollen blood from
epistaxis).
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Socio-demographic characteristics, symptoms of UGIB
and clinical signs at admission were recorded. Patients
were followed from admission up to the seventh day of
admission to evaluate their outcome (death or survival).
The diagnoses from the attending doctor on the ward,
the endoscopic diagnosis and results were also recorded. A questionnaire was administered to obtain study
variables such as gender, age, residential location, and
symptoms of UGIB. A physical examination was done
to collect additional clinical variables, including blood
pressure, pulsation, and the Glasgow coma scale (GCS).
Low GCS was defined as ≤ 14. Blood was drawn for
a complete blood count (CBC), renal function tests
(RFTs) and liver function tests (LFTs). Uremia was defined as urea of more than 6.5 mmol/L according to
the cut off in the hospital laboratory.
Ethics approval was obtained from departement of
medicine, Makerere University College of Health
sciences as well as the School of Medicine, Research
and Ethics Committee. Written informed consent was
obtained from all participants in English or their local
dialect (Luganda).
Data analysis
Data was entered using EpiData computer software
(version 3.1) and transferred to Stata (version 12) for
analysis. Univariate analysis was performed to obtain
summary statistics and the results are presented in tables using frequencies and percentages.
The prevalence of UGIB was calculated using number
of patients who reported symptoms of UGIB divided
by the total number of patients admitted to the gastrointestinal ward from September 10th, 2013 to April 8th,
2014, and expressed as a percentage. The case fatality
rate among patients with UGIB was calculated by expressing the number of patients who died as a percentage of the total number of patients with UGIB studied.
A p-value of ≤0.05 was considered statistically significant.
Survival analyses were performed using Jmp/Genomics (version 7.0) SAS Institute Inc. (NC, USA) and the
nonparametric Kaplan-Meier method was performed to
examine difference in survival among patients who died
and who were discharged. Differences that might occur
between gender, uremia levels, diagnosis and GCS were
further analyzed by grouping patients. Statistical differences between the mean numbers of days survived for
each group were evaluated by the non-parametric Wilcoxon test implemented in Jmp/Genomics.
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Results
Patient’s flow chart
One thousand and eighty-five (1085) patients admitted
to the gastroenterology ward were screened for symptoms of UGIB and those with symptoms of UGIB
were invited to take part in the study. Out of the two
hundred and twenty patients who reported symptoms
of UGIB, seventy (70) patients were excluded. Twenty-three (23) patients reported melena with negative

FOB, twenty-one (21) patients had generalized bleeding
due to liver failure or other bleeding conditions, two (2)
patients had vaginal bleeding, seven (7) patients admitted to the gastroenterology ward with complaints of
UGIB died before screening, twelve (12) patients did
not consent and five (5) patients were not followed up
because they were transferred to other units due to comorbidities. This left a final number of one hundred
fifty (150) patients enrolled in the detailed study (Figure
1).

Socio demographic characteristics of study patients.
The median age was 38 years with a range from 18 to
89 years. Most (90/150) patients were 40 years of age
or less. The proportion of males was higher than that
of females (106 males versus 44 females). Most patients
resided from places outside of Kampala city (66 living
in Kampala: 84 living elsewhere), and the majority of
patients were Christians (118 Christian: 32 other). Most
patients earned less than 500,000 UGSHS (Ugandan
shillings) per month (141/150), which corresponds to
less than 200 USD per month and is below the pover-

ty line. Most patients were non-smokers (17 smokers
versus 133 non-smokers) and most were non-alcohol
consumers (44 alcohol consumers versus 106 non-alcohol consumers). Since endoscopy services in Kampala cost between UGSHS 200,000 and 700,000, few
patients were able to pay for the endoscopy (38 out of
150). See Table 1 for a description of the socio-demographic characteristics of the study participants. There
was no significant difference in the socio-demographic
characteristics of the patients who had endoscopy and
those who did not have endoscopy (See Supplemental
Table 1).
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S1 Table. Chi square test for differences in socio-demographic characteristics among
patients who had endoscopy versus patients who did not have endoscopy.
Variables n (%)
Endoscopy
No endoscopy
OR
95% CI
p-value

Age
= 40 years

16(26.7)

44(73.3)

> 40 years

22(24.4)

68(75.6)

Male

27(25.7)

78(74.3)

Female

11(25)

33(75)

Out of Kampala

21(25)

63(75)

Kampala

17(25.8)

49(74.2)

Christian

28(23.7)

90(76.3)

No Christians

10(32.3)

21(67.7)

= 500000 UGSHs

34(24.3)

106(75.7)

>500000 UGSHs

4(44.4)

5(55.6)

0.89

0.42-1.88

0.75

0.96

0.43-2.17

0.92

0.96

0.46-2.01

0.92

1.24

0.8-1.9

0.33

2.5

0.63-9.81

0.19

Gender

Home address

Religion

Monthly income

Prevalence of symptoms of UGIB among study
patients
The prevalence of symptoms of UGIB among patients
in the gastroenterology ward was 20.3% (220/1085).
The proportion of patients admitted with both he-

matemesis (vomiting blood) and melena (blood in feces causing it to be black) was 105 out of 1085 (9.7%),
which was higher than that of patients admitted with
hematemesis alone (62 out of 1085; 5.7%) or with melena alone (53 out of 1085; 4.9%) (Supplemental Table
2).

S2 Table. Prevalence of symptoms of upper gastrointestinal bleeding among patients
admitted to the Gastroenterology ward in Mulago hospital. N= 1085
Diagnosis

n

%

Patients with symptoms of Upper
gastrointestinal bleeding

220

20.3

Hematemesis alone

62

5.7

Melena alone

53

4.9

Hematemesis and Melena

105

9.7

865

79.7

Patients with other symptoms
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Table 1. Socio-demographic characteristics of study participants N=150
Characteristics
Age group
= 40

N

%

90

60

60

40

Gender
Male
Female

106
44

70.7
29.3

Home address
In Kampala

66

44

84

56

31

20.7

Christian

118

78.7

Other

1

0.6

141

94

9

6

17

11.3

133

88.7

44

29.3

106

70.7

>40

Out of Kampala
Religion
Muslim

Monthly income
Low income (<500,000 UGSHS per
month) *
High income(>500,000
month)

UGSHS

per

Smoking
Yes
No
Alcohol consumption
Yes
No
*1USD=3350 UGSH (bank rate)

Frequency of clinically suspected causes of UGIB
among study patients
The frequency of the provisional diagnoses of UGIB
was calculated based on the diagnoses made by the doctors on the ward. Gastritis was the most frequent diagnosis made in 59/150 (39.3%), followed by bleeding
esophageal varices in 26/150 (17.3%) and peptic ulcer
disease in 24/150 (16%). See Table 2 for the complete
provisional diagnoses made for the 150 patients.

African Health Sciences Vol 20 Issue 1, March, 2020

Frequency of endoscopically confirmed causes of
UGIB
Thirty-eight patients could afford endoscopy, among
them; bleeding varices were the most common cause
of UGIB in 16/38 (42.2%), followed by PUD in 10/38
(26.3%) and gastritis in 6/38 (15.8%). Malignancy, esophagitis and esophageal candidiasis were less frequent
(see table 2).
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Table 2. Frequency of diagnosis (provisional or by endoscopy) of upper gastrointestinal
bleeding among study patients
N

%

Gastritis
Bleeding varices
PUD
Mallory Weiss tears
Malignancy
Esophagitis

59
26
24
16
13
4

39.3
17.3
16
10.7
8.7
2.7

No definite diagnosis

8

5.3

Provisional diagnosis(n=150)

Endoscopic diagnosis(n=38)
Bleeding varices
PUD

16

42.2

10

26.3

Gastritis

6

15.8

Malignancy

4

10.5

Esophagitis
Esophageal candidiasis

1
1

2.6

Frequency of complications of UGIB among study
patients.
Tachycardia was the most frequent complication followed by fainting and hypotension as signs of shock.
Out of 132 patients admitted with laboratory results,
111/132 (84.1%) were anemic, while 39.4% (52/132)

2.6

had severe anemia (hemoglobin ≤ 5 g/dl). Eleven percent (17/150) of patients were admitted with a reduced
GCS of less than 15. Among patients who had urea
done, 44.6% (49/109) had uremia. See Supplemental
table 3 for description of the complications observed
in the UGIB patients.

Table 3. Association between patients’ characteristics and case fatality
among study patients (n=150)

Variables

Outcome
Dead

Alive n (%)
7(53.8)
118(86.1)

Gender
Male
Female

83(79.1)
41(93.2)

Glasgow coma scale
GCS<15
GCS= 15

22(20.9)
3(6.8)

95% CI

pvalue

n

Provisional diagnosis (%)
Malignancy
6(46.2)
Other diagnosis
19(13.9)

Uremia
Urea >6.5 mmol/L
Urea =6.5 mmol/L
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OR

15(30.6)
4(6.6)

34(69.4)
57(93.4)

7(41.2)
18(13.5)

10(58.8)
115(86.5)

1.615.32 17.55

0.006

1.023.62 12.80

0.046

6.28 1.9320.49

0.002

4.47 1.5113.25

0.007

African Health Sciences Vol 20 Issue 1, March, 2020

Case fatality rate of UGIB among study patients
Twenty-five patients out of 150 died giving a case fatality rate of 16.7%. Death occurred more often among
males [odds ratio (OR )3.62, 95% confidence interval
(CI) 1.02- 12.80, p-value=0.046], among patients with
a provisional diagnosis of malignancy (OR 5.32, 95%
CI 1.61- 17.55, p-value= 0.006), among patients with
uremia (OR 6.13, 95% CI 1.93-20.49, p-value 0.002)
and among patients admitted with a GCS < 15(OR

4.47, 95% CI 1.51-13.25, p-value= 0.007). See table 3
for these results. Using multivariate logistic regression
analysis where potential confounders (gender, provisional diagnosis, uremia, and GCS) were controlled for,
uremia was the only variable that remained significantly
associated with the case fatality rate among study participants (Table 4). Patients with uremia were more likely
to die than patients with normal urea levels (OR 5.4,
95% CI 1.57-18.53, p-value 0.007).

Table 4. Multivariate analysis of factors associated with the case fatality rate among study
participants (n=150)
OR

Variables

95% CI

pvalue

Dead
(%)

n Alive n (%)

Gender
Male
Female

22(20.9)
3(6.8)

83(79.1)
41(93.2)

Provisional
Diagnosis
Malignancy

6(46.2)

7(53.8)

Other diagnosis

19(13.9)

Uremia
Urea >6.5 mmol/L
Urea =6.5 mmol/L

Glasgow coma scale
GCS<15
GCS= 15

1.54

0.36-6.63

0.56

118(86.1)

3.9

0.8-19

0.095

15(30.6)
4(6.6)

34(69.4)
57(93.4)

5.4

1.5718.53

0.007

7(41.2)
18(13.5)

10(58.8)
115(86.5)

2.22

0.56-8.79

0.256

Survival analysis
Survival analysis using the number of days in the hospital as the time to event (either death or date of discharge) was performed on a subset of the sample that
had complete data (n=140). Using the Wilcoxon test, a
significant difference in the mean number of days was
observed
Between patients who died and patients who were discharged (p=0.0148). survival analysis for time to death
versus time to discharge grouped by gender, urea sta-
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tus, GCS, and malignancy was performed. This analysis
identified that the number of days in the hospital was
significantly less for patients who died as compared to
those who were discharged if the patients were male
(p-value = 0.0098), had uremia (p-value = 0.0342), or
had a provisional diagnosis of malignancy (p-value =
0.0226). There was no significant difference in the survival curves for patients based of GCS, for female patients, for patients with normal urea level, and for patients with a diagnosis other than malignancy (Table 5
and Figure 2).
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Table 5. Survival analysis among patients (n=140)
Variable

Group

Outcome

N

Mean # days Std. Error
until event

p-value

Death
Discharged

20
120

5.05
5.83

1.27
0.32

0.0148

Males

Death
Discharged

16
82

4.19
5.65

1.13
0.36

0.0098

Females

Death
Discharged

4
38

8.5
6.24

4.56
0.69

0.9300

Urea (>6.5)

Death
Discharged
Death

13
32
2

5.84
5.75
6.00

1.91
0.56
0.00

0.0342

Discharged

54

6.06

0.46

Death
Discharged
Death

4
11
13

3.25
7.27
6.15

1.03
1.19
1.89

Discharged

94

5.77

0.38

Death

8

4.75

2.55

0.0642

Discharged
Death
Discharged

9
12
111

8.33
5.25
5.63

2.23
1.38
0.30

0.2374

Overall

Gender

Uremia

Urea (normal)

Diagnosis

Malignancy
Other

Glasgow

Low GCS =14

Coma Scale
GCS=15

433

0.8076

0.0226
0.2974
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Discussion
UGIB is one of the most common emergencies in
gastroenterology and it is a life threatening condition.
Although mortality and morbidity has improved in the
developed world, the world-wide trend of mortality due
to UGIB over the last decade has not changed; varying between 3 and 14%3. Since UGIB is a life threatening condition, decision makers in health care settings
should focus on reducing risk factors of UGIB.
The prevalence of UGIB symptoms was 20.3% among
study patients in the gastrointestinal and hepathology
service of this large tertiary care facility in Uganda. This
high prevalence is not surprising given the high prevalence of risk factors UGIB. Apica et al11 found that
36.5% of patients with liver cirrhosis in Mulago hospital presented with UGIB. There is also a high prevalence of H.pylori infection (up to 73.5% in patients undergoing endoscopy) at Mulago hospital which could be
responsible for peptic ulcer disease (PUD) and gastritis12. The prevalence of adults with viral hepatitis, a risk
factor for cirrhosis, portal hypertension, and variceal
bleeding, was estimated by detection of HBcAb in a
national sero-survey in Uganda to be of 52.3% (95%
CI: 51.0–53.6)13,14. This prevalence is high compared to
that found in southwestern Nigeria (6.9%) in 2006 and
in Morocco in 20086,15.
The majority of the patients in our study were young
males aged 40 years or less. These finding are similar to
other studies performed in Tanzania17,18. The observed
age distribution could be reflective of the overall Ugandan population, where 21.2% of the Ugandan population was found to be between 15-24 years and 25.5%
between 25-54 years (Uganda Demographics Profile of
2013, Uganda bureau of statistics). The male gender
predisposition could be a result of disparity in distribution of the etiological factors that influence UGIB in
both genders such as gastritis, PUD and liver cirrhosis
caused by viral hepatitis and alcohol abuse14,16.
Gastritis (59/150, 39.3%) was the most common clinical diagnosis of UGIB followed by bleeding esophageal varices (26/150; 17.3%) and PUD (24/150; 16%). A
similar distribution of causes was found in Nigeria by
Oladimeji AA et al who found that erosive antral gastritis was the most common cause of UGIB followed
by PUD and varices19. The high frequency of gastritis
and PUD may be reflective of the high prevalence of
H.pylori at Mulago hospital, since H. pylori is among the
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most common causes of gastritis and PUD20. In addition, Uganda, similarly to Nigeria, is among the countries with the highest prevalence of H.pylori included
gastritis19,21.
Among the subset of patients with endoscopy results
(n=38), the most common diagnoses were variceal
bleeding, followed by PUD and gastritis. In Northern
Uganda at Lacor Hospital in Gulu, a similar trend was
reported for the endoscopic causes of UGIB10. In two
other studies, one in Egypt and one in Tanzania, it was
found that the distribution of causes of UGIB was similar to the findings in Uganda with bleeding varices being the most common followed by PUD18,22.
The differences we observed between the clinical and
endoscopic diagnosis can be expected as shown by a
study in Nigeria by EA Agbakwuru et al.6. In this Nigerian study, the authors aimed to evaluate the pattern
and validity of clinical diagnosis of upper gastrointestinal diseases. They found that, in general, there is poor
agreement between clinical and endoscopic diagnoses6.
The mortality rate in our study was high (16.7%) compared to the worldwide trend of UGIB mortality which
is between 3-14%3, but similar to other African studies
(mortality rates of 17% and 17.9%23). Two African studies19,24 that report lower mortality rates (5% and 4.5%)
only included patients that underwent endoscopy. The
high mortality rate in our study may be reflective of
the relatively low income of our study participants in
which less than 25% could afford UGI endoscopy. UGI
endoscopy leads to definitive diagnoses and allows for
proper treatment of some causes of UGIB. Furthermore, most patients in our study had difficulty paying
for medication that may be used to prevent or to treat
some causes of UGIB.
The mortality rate in our study was significantly higher among males, (OR 3.62, 95% CI 1.02-12.80, p-value=0.046), among patients with a provisional diagnosis
of malignancy (OR 5.32, 95% CI 1.61- 17.55, p-value=
0.006), among patients admitted with uremia (OR 6.13,
95% CI 1.93-20.49, p-value 0.002) and among patients
with GCS less than 15 (OR 4.47, 95%CI 1.51-13.25,
p-value= 0.007). the male gender predisposition to
death was previously reported25 and may be explained
by males seeking health care later than females26. The
high mortality in patients admitted with a provisional
diagnosis of malignancy may be explained by the fact
that symptoms of UGIB are alarm symptoms of GI
malignancies. These symptoms may indicate an advanced malignancy with poor prognosis.
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This was reported by Jaka et al in Tanzania where malignancy was also among factors associated with mortality17. A GCS of <15 was reported to be a statistically
independent predictor of mortality in a study among
patients admitted with bleeding esophageal varices in
ICU in a teaching hospital in the USA27. Uremia may
worsen the bleeding due to the action of urea on the
gastro intestinal mucosa and due to platelet dysfunction. This may prolong the bleeding among patients
with uremia creating vicious cycle which can predispose
to bad outcome28.
Survival analysis indicates that the first 5-6 days after
being admitted to the GI ward are critical to determine
the outcome of a patient. Furthermore, survival analysis by groups confirmed poorer prognosis for patients
who were male, had uremia and who were diagnosed
with malignancy.
Limitations
This study has a number of limitations. Firstly, there
were some missing results and the number of endoscopies to definitively identify the causes of UGIB was
limited. Secondly, history of use of NSAIDs and/or
warfarin was not recorded and patients with liver disease or coagulopathy were excluded. Finally, history of
blood transfusion for the presenting UGIB was not
considered. Despite these limitations, the study has a
number of strengths since it is the first known study to
describe outcomes of UGIB in to identify predictors
for in-hospital mortality in a resource limited setting.
This study adds to the body of knowledge of gastrointestinal afflictions in sub-Saharan Africa.
Conclusion
The prevalence of symptoms and the case fatality rate
of UGIB are high in Mulago hospital.
The majority of patients are young men. The most
common causes of UGIB are esophageal varices, gastritis and PUD. Focusing more on male patients, patients with malignancy, and with uremia may reduce the
mortality due to UGIB in Mulago hospital. Educating
the population, especially the male population on risk
factors, prevention and early consultation may reduce
the mortality due to UGIB.
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