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Non-steroidal anti-inflammatory drugs and the 
gastrointestinal tract
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Non-steroidal anti-inflammatory drugs (NSAIDs) are used 
commonly but can cause foregut symptoms, peptic ulcer 
disease and small bowel enteropathy. Such iatrogenic 
injury can be complicated by gastrointestinal bleeding and 
perforation. Limiting NSAID use or co-administration with 
proton pump inhibitors (PPIs) reduce dyspepsia, peptic ulcer 
disease and rates of complications. Selective cyclo-oxygenase 
(COX)-2 inhibitors are as effective as adding PPIs in preventing 
upper and lower gastrointestinal complications. COX-2 
inhibitors are suggested in those with high cardiovascular risk 
and the addition of PPI in those with high risk of bleeding. 
Where required, COX-2 inhibitor monotherapy may be 
preferred in unexplained iron deficiency anaemia.

Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs), beneficial 
for their anti-inflammatory and analgesic effects, account for 
8% of prescriptions worldwide and are used most commonly 
in those over the age of 65 years. Furthermore, there has been 
an increase in over the counter use with 26% using more than 
the recommended dose, and many undisclosed to medical 
professionals.1,2 Symptomatic upper gastrointestinal (GI) peptic 
ulcer disease and bleeding are the most recognised adverse 
events related to NSAIDs. However, complications related to 
NSAIDs can occur with or without symptoms, in the presence or 
absence of mucosal injury, and in the upper (to second part of 
the duodenum (D2)), mid- and lower gastrointestinal (GI) tract. 
In this article, we discuss the GI complications of NSAIDs, their 
presentation, risk factors and strategies to limit their occurrence.

GI complications of NSAIDs and their presentation

NSAIDs are second to Helicobacter pylori infection in causing peptic 
ulceration in the upper GI tract. They cause mucosal injury due to 
cyclo-oxygenase (COX)-1 inhibition by reduction of cytoprotective 
mucosal prostaglandins and reduction of the secretion of a protective 
bicarbonate mucus barrier in the stomach and small bowel.

A third of patients consuming NSAIDs develop foregut symptoms 
of dyspepsia (epigastric discomfort, bloating, post-prandial 
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nausea, early satiety and belching) and gastroesophageal reflux 
(heartburn and regurgitation). Such symptoms are not predictive 
of mucosal injury with 20% of symptomatic patients having a 
normal oesophagogastroduodenoscopy (OGD).3 However, up to 
70% of patients with long term NSAID ingestion have endoscopic 
abnormalities (mucosal erosions, ulceration and subepithelial 
haemorrhage) despite only 10% complaining of dyspeptic 
symptoms.3 Serious peptic ulcer complications (such as bleeding 
and perforation) can therefore occur with no prior warning 
symptoms. Complications of gastroduodenal peptic ulcers occur 
up to five times more frequently among those consuming NSAIDs.4

Peptic ulcer bleeding occurs when the ulcer erodes into a 
subepithelial blood vessel. Presentation ranges from oozing 
from smaller calibre mucosal capillaries to more brisk bleeding 
from larger calibre arterial branches. Clinically, patients present 
with melaena, haematochezia and/or haematemesis, a fall in 
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Key points

NSAIDs can cause mucosal injury in upper, mid- and lower 
GI tract resulting in bleeding which can be overt (with 
melaena) or occult (iron deficiency).

Dyspepsia and reflux poorly predict the presence or absence 
of NSAID-induced peptic ulcer disease and its complications.

Use of NSAIDs, particularly with PPI co-administration, can 
cause small bowel mucosal injury and occult bleeding.

Co-administration of non-selective NSAIDs and PPIs 
or changing to selective COX-2 inhibitors can improve 
symptoms and reduce occurrence of complications of peptic 
ulcer disease in those at higher risk.

Selective COX-2 inhibitors alone should be considered in 
unexplained iron deficiency anaemia and co-administration 
with a PPI should be considered in patients with previous 
peptic ulcer complications.
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haemoglobin and rising urea as blood is digested to protein and 
metabolised to urea within the liver. Hypovolaemic shock is not 
uncommon, especially in cases with a delayed presentation or 
sudden erosion into a prominent vessel.

Shallow mucosal erosions and ulceration can also result in 
bleeding of the upper, mid- and lower GI tract causing iron 
deficiency and anaemia. Deep ulceration not otherwise presenting 
as bleeding, can also be complicated by perforation. Perforated 
peptic ulcers secondary to NSAIDs occur more commonly in the 
stomach than duodenum, and are associated with higher than 
recommended doses of NSAIDs. Chronic inflammation secondary 
to NSAID use can result rarely in small bowel obstruction 
secondary to diaphragm formation. These diaphragms are short 
web-like fibrostenotic segments of the small bowel which are not 
easily seen on computed tomography and classically described 
with NSAIDs, which can also, however, cause longer strictures 
indistinguishable from those due to Crohn's disease. Patients often 
present with intermittent cramping abdominal pain and anorexia 
over a period of time, with a distant history of NSAID use.

Risk factors for NSAID-related bleeding and 
perforation

The risk factors for bleeding secondary to NSAID-induced peptic 
ulceration are illustrated in Box 1. The relative risk (RR) of upper GI 
bleeding or perforation depends on the type of NSAID. Selective 
COX-2 inhibitors are less toxic to the GI tract (RR 1.9) than non-
selective NSAIDs, with ibuprofen generally safer (RR 2.7) and more 
harmful are diclofenac (RR 4.0) or naproxen (RR 5.6).5 Patients with 
previous peptic ulcer bleeding or perforation are at the highest 
risk of bleeding. Infection with H pylori has a synergistic effect on 
risk of peptic ulcer bleeding among NSAID users, increasing risk of 
bleeding by 1.2-fold.6 Other drugs also have a synergistic effect on 
bleeding risk. In particular, patients on dual antiplatelet therapy 
post-myocardial infarction (MI) and an NSAID have a two-fold 
increased risk of GI bleeding, and a 1.4-fold concomitant increased 
risk of adverse cardiovascular events (death, MI and stroke) 

compared with those not on an NSAID.7 In this group of patients, 
NSAIDs should therefore be avoided.

Managing and preventing complications of NSAIDs

Limiting duration of NSAID use whenever possible is 
recommended. An OGD is warranted in patients on NSAIDs 
with dyspepsia over the age of 55, or in younger patients with 
concomitant alarm symptoms (dysphagia or weight loss) to exclude 
oesophagogastric malignancy, irrespective of NSAID use, as per 
the National Institute for Health and Care Excellence guidance.8 
In younger patients without alarm symptoms, a non-invasive test 
for H pylori, a trial of proton pump inhibitors (PPIs) and stopping 
NSAIDs where possible is reasonable. Patients presenting with GI 
bleeding or an acute abdomen should be questioned about dose 
and duration of NSAID use, past and present.

When long-term NSAID use is required, complications of 
NSAIDs can be prevented by co-administration of a PPI and/or 
changing a non-selective NSAID to a selective COX-2 inhibitor. 
Among patients with troublesome symptoms only, combination 
therapy of a traditional non-selective NSAIDs and PPIs reduce 
the incidence of dyspepsia by two-thirds compared with a 12% 
reduction following a switch to a selective COX-2 inhibitor.9 PPI 
co-administration with a non-selective NSAID reduces iatrogenic 
peptic ulcers in the upper GI tract and the risk of upper GI 
bleeding.10,11 This should be considered in patients at risk of peptic 
ulcer bleeding (Box 1). The use of a selective COX-2 inhibitor, 
however, is also equally effective in minimising the risk of ulcer 
bleeding and, therefore, either strategy would be reasonable in 
those at risk of peptic ulcer disease.12

Patients with a history of ulcer bleeding or perforation are, 
however, at the highest risk of NSAID-related (re-)bleeding and, 
as such, a decision to prescribe NSAIDs should be considered 
carefully. In patients with previous ulcer bleeding, a combination 
therapy of a selective COX-2 inhibitor and PPI can further reduce 
recurrent upper GI ulcer bleeding risk compared to monotherapy 
with COX-2 inhibitors, particularly if low dose aspirin is also 
required to improve cardiovascular risk.13

To complicate matters further, the long-term use of non- and 
COX-2-selective NSAIDs may be associated with an increased risk 
of cardiovascular events.14 However, unlike rofecoxib, which was 
withdrawn for an unacceptable cardiovascular profile, there were 
no differences in cardiovascular adverse events (death, non-
fatal MI or stroke) with celecoxib when used in moderate doses 
(up to 200 mg daily) compared with naproxen or ibuprofen.15 
Furthermore, in patients who have had a previous peptic ulcer 
bleed, but requiring aspirin for cardiovascular prophylaxis and an 
NSAID, the CONCERN study suggests rates of rebleeding are lower 
with celecoxib compared with naproxen.13

NSAIDs and the small bowel

Distal to the second part of the duodenum, small bowel mucosal 
injury (erosions, ulceration and mucosal haemorrhage) is seen 
in up to 70% consuming NSAIDs and undergoing video capsule 
endoscopy.16 Such mucosal injury can lead to occult small bowel 
bleeding and NSAID consumption is suspected to be the cause 
in 10–15% of patients with iron deficiency anaemia (Fig 1).17 
Selective COX-2 inhibitors seem to cause less small bowel mucosal 
injury than non-selective NSAIDs. However, because of gut 
dysbiosis, the combination of PPIs and COX-2-selective agents 

Box 1. Risk factors for non-steroidal anti-
inflammatory drug gastrointestinal complications

Age ≥65 years.

History of peptic ulcer (complicateda>uncomplicated).

Concomitant therapy with antiplatelet agent, anticoagulants, 
corticosteroids and SSRIs.

Severe illness.

Helicobacter pylori infection.

Class of NSAID:

ns-NSAID > COX-2 inhibitor

 naproxen>indomethacin>diclofenac>ibuprofen>rofecoxibb 
>celecoxib.

High dose of NSAIDs.

Chronic use of NSAIDs.
a = complicated (bleeding or perforated) peptic ulcer disease are at highest 
risk of rebleeding; b = withdrawn from market; COX = cyclo-oxygenase; ns 
= non-selective; NSAID = non-steroidal anti-inflammatory drug; SSRIs = 
selective serotonin reuptake inhibitors.
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have a detrimental effect on the small bowel, with increasing 
frequency and severity of small bowel ulcers compared with a 
COX-2 inhibitor alone.16

Clinical trials including anaemia (a fall in haemoglobin >2 g/dL) 
as part of a composite endpoint with overt upper and lower GI 
bleeding and perforation show that, in trial patients taking NSAIDs, 
over 50% became anaemic without signs of overt GI bleeding and 
over 60% of these patients had no causative lesion identified on 
OGD.18 Significantly more patients who developed anaemia were 
randomised to a non-selective NSAID and PPI compared with 
COX-2 inhibitor monotherapy.18 This may, therefore, suggest that 
small bowel bleeding is a common cause of anaemia in patients 
taking NSAIDs, and may be more prevalent in those taking NSAIDs 
and concomitant PPI for gastroprotection. Selective COX-2 inhibitor 
monotherapy may, therefore, be a preferred strategy in those 
with unexplained iron deficiency anaemia or who develop iron 
deficiency while on a non-selective NSAID.19

NSAIDs and microscopic colitis

Exposure to NSAIDs and PPIs increases the risk of developing 
microscopic colitis (odds ratio 1.86 and 3.37, respectively).20 In 
patients with a chronic non-bloody watery diarrhoea, mucosal 
biopsies of the colon demonstrate a chronic inflammatory process 
of the lamina propria. Concomitant use of NSAIDs and PPIs and 
chronic exposure in between 4 and 12 months further increases 
the risk of microscopic colitis. It is therefore advised to discontinue 
these medications in this setting, where possible.

Summary

NSAIDs are a common cause of peptic ulcer disease in the 
stomach and duodenum, and dyspeptic symptoms occur 

Fig 1. Small bowel mucosal injury on capsule endoscopy: mucosal 
erythema and erosion secondary to non-steroidal anti-inflammatory 
drugs.

commonly in the absence of peptic ulcer disease. Both are 
effectively treated by stopping NSAIDs, if possible, or using PPI 
therapy. Risk factors for bleeding include class, duration and dose 
of NSAID, concomitant drug therapies like antiplatelet agents 
and presence of H pylori infection. Selective COX-2 inhibitor 
monotherapy is an alternative to concomitant non-selective 
NSAIDs and PPI in protecting the upper GI tract from peptic 
ulcers and bleeding. It is recommended in patients who are at 
high risk of cardiovascular events and in combination with PPIs in 
patients who have previously had complicated gastroduodenal 
peptic ulcer disease. COX-2 inhibitor monotherapy may be more 
appropriate in unexplained iron deficiency anaemia given the 
risk of small bowel mucosal injury with NSAIDs and PPIs. Chronic 
and concomitant use of NSAIDs and PPIs increase the risk of 
microscopic colitis. ■
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