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Gastroenterology  
and Hepatobiliary Systems
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‘I Have Tummy Pain …’

CASE 1.1

Lilian Murad, a 70-year-old retired teacher, is brought by an ambulance to the emergency 
department of a local hospital because she is suffering from mild upper abdominal pain for 
the last 2 days and feeling unsteady during walking. Mrs Murad has severe osteoarthritis 
and she takes 600 mg of ibuprofen three times a day for the arthritis pains. On examina-
tion, her resting pulse rate is 110/min, and her blood pressure is 140/75 mm Hg, lying 
flat (100/50 mm Hg, sitting). She looks pale but not jaundiced. On abdominal palpation,  
mild tenderness in the epigastrium is found. The liver and spleen are not palpable. Per 
rectum examination reveals soft black tarry stool on the gloved examining finger. The 
cardiovascular and respiratory examination reports are normal.

CASE DISCUSSION

Q1. On the basis of Mrs Murad’s presentation, what is your diagnosis?

Q2. What is your differential diagnosis?

Q3. What are the key clinical features of this disease? What are the scientific bases for 
these features?

Q4. What is the pathophysiology underlying these changes?

Q5. What are your management goals and management options?

ANSWERS

 1. The findings of using ibuprofen, a nonsteroidal anti-inflammatory drug (NSAID), 
tachycardia, postural drop of blood pressure, tenderness in the epigastrium, pallor and 
the presence of soft black tarry stool (melaena stool) are suggestive of bleeding from 
a gastric ulcer. Upper gastrointestinal (UGI) bleeding is a common clinical problem 
and has been associated with increasing NSAID use and the high prevalence of 
Helicobacter pylori infection in patients with bleeding peptic ulcer. Rapid assessment 
and resuscitation should precede the diagnostic evaluation, particularly in patients 
with haemodynamic changes (such as elevated heart rate and postural changes in 
blood pressure) due to severe bleeding.

 2. The differential diagnosis:
•	 Peptic ulcer bleeding (60%–65% of cases)
•	 Gastritis and duodenitis (8% of cases)
•	 Oesophageal varices (6% of cases)
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•	 Mallory–Weiss tear (4% of cases)
•	 Gastric malignancy (1%–2% of cases)
•	 Arteriovenous malformation (angiodysplasias) (10% of cases)
•	 Oesophagitis or oesophageal ulcer
•	 Duodenal ulcer
•	 Pancreatic cancer (rare cause)
•	 No identified cause
The following are essential for the diagnosis of peptic ulcer bleeding:
•	 Haematemesis, melaena stool, history of aspirin or NSAID use, abdominal pain, noc-

turnal symptoms, history of peptic ulcer bleeding or confirmed H. pylori infection.
•	 Early upper endoscopy (within 24 hours) confirms the diagnosis and allows for 

targeted treatment (e.g. injection of a sclerosant or epinephrine, thermocoagula-
tion, allocation of metallic clips and rubber banding).

 3. Symptoms and signs:
•	 Abdominal pain, coffee ground–like emesis, haematemesis, dyspepsia, soft black 

tarry stools, bright red blood per rectum (occurs when there is a loss of more 
than 1000 mL of blood), warfarin, aspirin, NSAIDs, selective serotonin reuptake 
inhibitors (SSRIs) or corticosteroid use, or history of peptic ulcer disease.

•	 Previous abdominal surgery, previous episodes of UGI bleeding, alcohol use and 
smoking.

•	 Ask about and assess for chronic renal or liver diseases, or chronic obstructive 
pulmonary disease.

•	 Heavy alcohol ingestion may be suggestive of Mallory–Weiss tear.
•	 Signs of chronic liver disease may indicate that the bleeding is due to portal 

hypertension.
 4. Pathophysiological and laboratory features:

•	 The common causes of peptic ulcer disease are (i) use of NSAIDs: about 
5%–20% of patients who use NSAIDs over long periods develop peptic ulcer 
disease, particularly in elderly patients; (ii) H. pylori infection (Gram-negative 
mobile spiral rod) is found in 48% of patients with peptic ulcer disease; (iii) acid 
hypersecretory states (e.g. Zollinger–Ellison syndrome); and (iv) stress-induced 
ulcers, e.g. after acute illness, multiorgan failure, ventilator support, extreme burns 
(Curling ulcer), head injury (Cushing ulcers). Fig. 1.1.1 shows pathology and 
pathogenesis of peptic ulcer disease – injurious and defence mechanisms.

•	 H. pylori infection causes peptic ulcer disease through several mechanisms including 
(i) the presence of an outer inflammatory protein in the bacterium, (ii) the pres-
ence of a functional cytotoxin-associated gene island in the bacterial chromosome 
causing virulence and ulcerative changes, (iii) decreased gastric mucosal production 
and decreased duodenal mucosal bicarbonate secretion and (iv) increased resting and 
meal-stimulated gastrin levels. Fig. 1.1.2 shows H. pylori adherent to gastric mucosa.

•	 NSAIDs cause inhibition of the cyclooxygenase (COX) and inhibition of pros-
taglandins and their protective COX-2–mediated effects. This results in decreased 
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mucus secretion and bicarbonate secretion, decreased mucosal blood flow and 
disturbed epithelial cell proliferation, and hence peptic ulcer disease.

•	 There is evidence that coexisting H. pylori infection increases the likelihood of 
intensity of NSAID-induced damage.

•	 Laboratory tests needed to assess the condition of Mrs Murad include complete 
blood count, platelet count, prothrombin time, international normalised ratio 
(INR), serum creatinine, liver function tests and blood typing and screening. 
Remember that haematocrit is not a reliable indicator of severity of acute bleeding.
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Figure 1.1.1  Peptic ulcer disease pathogenesis. Injurious and defence mechanisms. The peptic ulcer 
is characterised by necrotic tissues (N), acute inflammatory changes (I), granulation tissues (G) and 
fibrosis (S). (Source: Kumar V, Abbas AK, Fausto N, Mitchell R. Robbins Basic Pathology, 8th Edition. London, 
UK: Elsevier; 2007.)

Figure 1.1.2  H. pylori silver stain showing spiral-shaped organisms adherent to the gastric mucosa. 
 (Source: Goering R, Dockrell N, Zuckerman M, Wakelin D, Roitt I, Mims C, Chiodini P. Mims’ Medical 
Microbiology. 4th ed. London, UK: Elsevier; 2007.)
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 5. Management goals:
•	 Correct any haemodynamic changes.
•	 Assess risks.
•	 Stop bleeding.
•	 Manage the cause of bleeding.

 A. Correct any haemodynamic changes. (i) Patients with haemodynamic compromise 
should be given 0.9% saline or lactated Ringer injections and crossmatched for 
2–4 units of packed red blood cells. (ii) Blood transfusion should be administered 
to those with a haemoglobin level of 70 g/L or less. The haemoglobin should be 
maintained at 90 g/L. (iii) Patients with active bleeding and coagulopathy (and INR 
. 1.8) should be considered for fresh frozen plasma. If there is thrombocytopenia, 
platelet transfusion should be considered.

 B. Assess risk. Clinical assessment should be for whether the bleeding is from upper 
or lower GI tract. Assess the patient’s age, presence of shock, systolic blood pressure, 
heart rate and comorbid conditions. Assess risk for rebleeding. Review the Rockall 
risk scoring system (for further reading, check Rockall et al., 1996).

 C. Stop bleeding. Nasogastric tube is placed for aspiration. Intravenous proton-pump 
inhibitor is used in patients admitted for active bleeding. Early upper endoscopy 
(within the first 24 hours of presentation) should be considered. Gastric lavage to 
clear the stomach of blood increases the success of localisation of the source of 
bleeding. Early endoscopy confirms the diagnosis and allows for targeted treatment 
(e.g. injection of a sclerosant or epinephrine, thermocoagulation, allocation of metal-
lic clips and rubber banding).

BACK TO BASIC SCIENCES

Q1. What are the functions of the main cells in the stomach?
•	 Mucous neck cells n produce soluble mucus that lubricates the chime.
•	 Stem cells n proliferate to replace all the specialised cells lining the fundic 

glands.
•	 Parietal (oxyntic) cells n produce hydrochloric acid (HCl) and the gastric intrinsic 

factor (IF), which is essential for the absorption of vitamin B12, mainly in terminal 
ileum.

•	 Peptic (chief) cells n secrete pepsinogen.
•	 Enterochromaffin cells n store serotonin (5-HT).
•	 Enterochromaffin-like (ECL) cells n synthesise and secrete histamine.
•	 Pyloric glands contain mucus and endocrine cells including gastrin cells (G-cells), 

which release gastrin, usually in response to gastric distension and the presence of 
nutrients (amino acids and amines).

•	 D-cells (endocrine cells) n release somatostatin in response to HCl. Somatostatin 
inhibits the release of HCl from the parietal cells.
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Q2. What are the noxious factors that may expose the gastric mucosa to 
damage?
•	 HCl, pepsinogen, pepsin, bile salts.
•	 Medications, alcohol, bacteria.

Q3. Briefly discuss the gastric mucosal defence system.
It comprises three level barriers:
•	 Pre-epithelial: Represented by a physicochemical barrier comprising a mucus–

bicarbonate–phospholipid layer. This barrier forms a pH gradient ranging from 1 to 
2 at the gastric luminal surface and reaching 6–7 along the epithelial cells.

•	 Epithelial: Represented by (i) mucus production, epithelial cell ionic transport-
ers and intracellular tight junctions; (ii) epithelial cells, which generate heat 
shock proteins that prevent protein denaturation; (iii) production of growth fac-
tors and prostaglandins. These growth factors include epidermal growth factor 
(EGF), transforming growth factor (TGF) and fibroblast growth factor (FGF) 
that promote epithelial protection. Prostaglandins and growth factors play a role 
in epithelial cell renewal and formation of new vessels (angiogenesis).

•	 Subepithelial: The production of HCO3
2, which neutralises the acid generated by 

the parietal cells. The formation of effective microcirculatory bed, the removal of 
toxic by-products and the continuing supply of oxygen and micronutrients.
Prostaglandins provide central role in the protection. A key enzyme that regulates the 

rate-limiting step in prostaglandin synthesis is cyclooxygenase (COX), which is present 
in two isoforms (COX-1 and COX-2).

Q4. What are the main differences between COX-1 and COX-2?
•	 Cyclooxygennase-1 (COX-1) is expressed in a host of tissues including stomach, 

platelets, kidneys and endothelial cells. This enzyme is important for maintaining the 
integrity of the renal function, platelet aggregation and the GI mucosal integrity.

•	 Cyclooxygenase-2 (COX-2) is inducible by inflammation stimuli. Therefore, it is 
expressed in inflammatory cells including macrophages, leukocytes, fibroblasts and 
synovial cells.
The applications of these differences are as follows:
 (i) Aspirin and NSAIDs demonstrate their anti-inflammatory effects by inhibiting 

COX-1. Therefore, toxicity such as mucosal ulceration and renal dysfunction 
can occur in relation to COX-1 inhibition.

 (ii) Aspirin even in small doses can inhibit platelet aggregation via inhibiting 
COX-1 isoenzyme.

 (iii) The highly selective COX-2 NSAIDs have the potential effects of decreasing 
inflammation without causing toxicity to the stomach mucosa or the kidney. 
However, selective COX-2 drugs have adverse effects on the cardiovascular 
system such as myocardial infarction.
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Q5. What are the most common causes of peptic ulcer disease?
H. pylori infection and the use of NSAIDs are the most common causes of peptic ulcer 
disease.

Q6. What are the other diagnoses that should be considered in the differential 
diagnosis of peptic ulcer disease?
The other diagnoses are oesophagitis, functional dyspepsia, gastritis, gastro-oesophageal 
reflux, cholangitis, cholecystitis, cholelithiasis, oesophageal perforation, inflammatory 
bowel disease, coeliac disease, irritable bowel syndrome, gastric cancer, viral hepatitis and 
Zollinger–Ellison syndrome.

Q7. What do you know about Helicobacter pylori?
H. pylori is a Gram-negative helical rod-shaped bacterium that colonises in the gastric 
mucosa. It is estimated to be present in one-half of the world population. It is present in 
.90% of patients with duodenal ulcers and in 30%–60% of patients with gastric ulcers. 
Infection occurs via the faecal–oral route and during early childhood and persists for 
decades. Infection with H. pylori is one of the common causes of peptic ulcer disease and 
is a risk factor for mucosa-associated lymphoid tissue (MALT) lymphoma and gastric 
adenocarcinoma.

Q8. What are the two most accurate tests for identifying H. pylori infection?
The urea breath test and the stool antigen test.

Q9. What are the advantages and disadvantages of the serologic tests?
The serologic tests aim at detecting immunoglobulin G specific to H. pylori in the 
serum. Therefore, the test cannot distinguish between an active infection and a past 
infection. The serologic tests can be used in mass population surveys and in patients who 
cannot stop taking proton-pump inhibitors (e.g. those with GI bleeding).

Q10. What are the main complications of peptic ulcer disease?
The main complications are bleeding, perforation, gastric outlet obstruction and gastric 
cancer.

REVIEW QUESTIONS

Q1. Which one of the following gastric cells is responsible for HCl secretion?
 A. Enterochromaffin cells
 B. Enterochromaffin-like (ECL) cells
 C. D-cells
 D. Peptic (chief) cells
 E. Parietal cells



‘I have tummy pain …’ 9

Q2. Regarding COX-1, which one of the following statements is correct?
 A. Inducible by inflammation
 B. Expressed in macrophages
 C. Expressed in the stomach
 D. Its inhibition causes platelet aggregation

Q3. Which one of the following is correct about H. pylori?
 A. Is Gram-positive
 B. Causes peptic ulcer disease in .90% of infected patients
 C. Produces uric acid
 D. Causes gastric cancer
 E. Causes Zollinger–Ellison syndrome

Q4. Patients with bleeding gastric ulcers due to low-dose aspirin taken for secondary 
cardiovascular prevention should: (select one response)
 A. Stop taking aspirin.
 B. Take an antiplatelet drug instead.
 C. Take low-dose aspirin twice weekly after bleeding stops.
 D. Resume the use of aspirin together with a proton-pump inhibitor.

Q5. There is evidence from randomised trials that administration of a proton-pump 
inhibitor to patients with UGI bleeding soon after presentation is associated with: (select 
one response)
 A. Significant reduction of the risk of further bleeding.
 B. Significant reduction of the need of surgery to manage bleeding.
 C. No significant reduction in death.
 D. No reduction of the need for endoscopic therapy.

Q6. In patients with UGI bleeding, which one of the following is not associated with 
increased risk of further bleeding?
 A. Tachycardia . 100 beats/min
 B. Hypotension – systolic , 100 mm Hg
 C. Age . 60 years
 D. Major coexisting condition
 E. White blood cell count . 13 3 109/L

ANSWERS

A1. E. Parietal cells in the stomach are responsible for HCl secretion.

A2. C. COX-1 is expressed in the stomach. Other items are correct for COX-2.

A3. D. H. pylori cause gastric cancer.
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A4. D. If aspirin was used for primary prevention, aspirin has been shown to result in a 
small reduction in the absolute risk of cardiovascular events. However, the absolute reduc-
tion in cardiovascular events is much greater when aspirin is used for secondary prevention. 
Therefore, aspirin should be resumed within 1–7 days after bleeding stops. Co-therapy with 
a proton-pump inhibitor should be considered (for further reading, check Bhatt et al., 2008).

A5. C. A meta-analysis of six randomised trials showed that the use of a proton-pump inhibi-
tor soon after presentation was associated with no significant reduction of the risks of further 
bleeding, surgery or death. However, the administration of a proton-pump inhibitor was 
associated with a decrease in the frequency of high-risk endoscopic findings (e.g. active bleed-
ing) and the need for endoscopic therapy (for further reading, check Sreedharan et al., 2010).

A6. E. Higher risk of further bleeding or death in relation to UGI bleeding is calculated 
from Glasgow-Blatchford score (range from 0 to 23). The score comprises blood urea, 
haemoglobin level, systolic blood pressure, heart rate and other variables including melae-
na, syncope and evidence of hepatic disease and cardiac failure. White blood cell count 
is not a parameter in such assessments (for further reading, check Gralnek et al., 2015).

TAKE-HOME MESSAGE

•	 Peptic ulcers due to H. pylori infection or the use of NSAIDs are the most common 
causes of UGI bleeding.

•	 The differential diagnosis includes peptic ulcer disease (60%–65%), gastritis/duodenitis 
(8%), oesophageal varices (65%), Mallory–Weiss tear (4%), gastric malignancy (1%–2%) 
and arteriovenous malformation (10%).

•	 The clinical picture is characterised by abdominal pain, dizziness, haematemesis and 
melaena stool (soft black tarry stool).

•	 Management goals are to correct haemodynamic changes, assess risks, stop bleeding 
and manage the cause of bleeding.
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