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Abstract Diarrhoea is a relatively frequent adverse event, accounting for about 7% of
all drug adverse effects. More than 700 drugs have been implicated in causing
diarrhoea; those most frequently involved are antimicrobials, laxatives, magnesium-
containing antacids, lactose- or sorbitol-containing products, nonsteroidal anti-
inflammatory drugs, prostaglandins, colchicine, antineoplastics, antiarrhythmic
drugs and cholinergic agents. Certain new drugs are likely to induce diarrhoea
because of their pharmacodynamic properties; examples include anthraquinone-
related agents, α-glucosidase inhibitors, lipase inhibitors and cholinesterase in-
hibitors. Antimicrobials are responsible for 25% of drug-induced diarrhoea. The
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disease spectrum of antimicrobial-associated diarrhoea ranges from benign diar-
rhoea to pseudomembranous colitis.

Several pathophysiological mechanisms are involved in drug-induced diar-
rhoea: osmotic diarrhoea, secretory diarrhoea, shortened transit time, exudative
diarrhoea and protein-losing enteropathy, and malabsorption or maldigestion of
fat and carbohydrates. Often 2 or more mechanisms are present simultaneously.

In clinical practice, 2 major types of diarrhoea are seen: acute diarrhoea, which
usually appears during the first few days of treatment, and chronic diarrhoea,
lasting more than 3 or 4 weeks and which can appear a long time after the start
of drug therapy. Both can be severe and poorly tolerated.

In a patient presenting with diarrhoea, the medical history is very important,
especially the drug history, as it can suggest a diagnosis of drug-induced diarrhoea
and thereby avoid multiple diagnostic tests. The clinical examination should
cover severity criteria such as fever, rectal emission of blood and mucus, dehy-
dration and bodyweight loss. Establishing a relationship between drug consump-
tion and diarrhoea or colitis can be difficult when the time elapsed between the
start of the drug and the onset of symptoms is long, sometimes up to several
months or years.

Diarrhoea is a relatively frequent adverse event,
accounting for about 7% of all drug adverse ef-
fects.[1-3] More than 700 drugs have been impli-
cated in causing diarrhoea; those most frequently
involved are antimicrobials, laxatives, magne-
sium-containing antacids, lactose- or sorbitol-con-
taining products, nonsteroidal anti-inflammatory
drugs (NSAIDs), prostaglandins, colchicine, anti-
neoplastics, antiarrhythmic drugs and cholinergic
agents.[4,5] The high frequency of drug-induced di-
arrhoea is not surprising, since the intestinal mu-
cosa is the first absorption site of orally adminis-
tered drugs.

The mechanism of drug-induced diarrhoea is of-
ten multifactorial and sometimes remains un-
clear.[6] Drug-induced diarrhoea is sometimes un-
recognised or only diagnosed after a delay. This
situation can be related to the fact that the patient
stops the drug on his or her own initiative as soon
as the diarrhoea appears, or that no association is
made between the diarrhoea and the drugs taken.
For example, the patient may not be asked about
drug use, or does not remember or want to list all
the drugs, or the drugs used by the patient are not
known to induce diarrhoea.

1. Definition and Pathophysiology 
of Diarrhoea

Diarrhoea is defined by an increased frequency
of bowel movements (≥3 per 24 hours), and/or de-
creased stool consistency, and/or increased stool
weight (>200g per 24 hours).[4]

Several pathophysiological mechanisms of
drug-induced diarrhoea have been described (fig.
1).[7] These include:
• ingestion of unusual amounts of poorly ab-

sorbed and osmotically active solutes such as
mannitol, sorbitol, lactulose or magnesium salts
contained in antacids or laxatives (osmotic diar-
rhoea)

• increased small intestinal ion secretion or inhi-
bition of normal active ion absorption, leading
to an excess of water and electrolytes in the in-
testinal lumen and in the stools (secretory diar-
rhoea)

• impairment of fluid absorption by activation of
adenylate cyclase within the small intestinal en-
terocyte, which increases the level of cyclic
AMP (e.g. bisacodyl, prostaglandins, chenode-
oxycholic acid)

• inhibition of Na+/K+ ATPase (e.g. auranofin,
colchicine, digoxin, olsalazine)
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• disturbance of intestinal motility, i.e. shortened
transit time (e.g. cisapride, erythromycin)

• exudation of blood, mucus and proteins into the
bowel lumen because of disruption of the integ-
rity of the intestinal mucosa through inflamma-
tory and ulcerated lesions (exudative diarrhoea)

• malabsorption[8] or maldigestion of fat and car-
bohydrates, as with auranofin or α-glucosidase
inhibitors.
Often 2 or more mechanisms are present simul-

taneously (table I).
In most cases of drug-induced diarrhoea there

is no detectable organic lesion, except for
pseudomembranous colitis secondary to antibacte-
rials and rare observations of small intestinal en-
teropathy[6] and colitis.[3] Histological colitis, e.g.
collagenous and lymphocytic colitis, has been
recognised recently.[3] NSAIDs were the first drugs

to be incriminated in the appearance of collage-
nous colitis.[9,10] Since then, many other com-
pounds have been found to be involved in histolog-
ical colitis, e.g. flavonoid-related veinotonic
agents,[11] cimetidine,[12] ticlopidine,[13] and more
recently the combination levodopa-benseraz-
ide,[14] a preparation containing ferrous sulfate,[15]

carbamazepine[16] and simvastatin.[17] The clinical
presentation of these types of colitis is a watery
diarrhoea, sometimes severe, with no macroscopic
abnormality during endoscopy. The mechanism of
the diarrhoea may be related to a reduction of co-
lonic fluid absorption.[18]

In clinical practice, 2 major types of diarrhoea
are considered: acute diarrhoea, which usually ap-
pears during the first few days of treatment, and
chronic diarrhoea, lasting more than 3 or 4 weeks
and which can appear a long time after the start of

Fat

Carbohydrates

H2O

K+

Exudative diarrhoea
(protein-losing enteropathy)
[antineoplastics]

Lymphocytic or
collagenous colitis
[NSAIDs]

Maldigestion or
malabsorption of 
carbohydrates
(osmotic diarrhoea)
[α-glucosidase inhibitors]

Pseudomembranous 
colitis (bacterial proliferation)
[antimicrobials]

Maldigestion or
malabsorption of fat
(steatorrhoea)
[lipase inhibitors]

Motility diarrhoea
(shortened transit time)
[erythromycin, cisapride]

Secretory diarrhoea
(excess of fluids and 
electrolytes)
[stimulant laxatives]

Osmotic diarrhoea
(osmotically active
solutes)
[laxatives]

Lymphocytes

Collagen

Clostridium
difficile

Fig. 1. Major pathophysiological mechanisms of drug-induced diarrhoea.
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drug treatment. Both can be severe and poorly tol-
erated.

2. Agents Causing Drug-Induced
Diarrhoea

2.1 Antibacterials

Antibacterial-associated diarrhoea is a common
adverse reaction to most types of antibacterials, e.g.
penicillins,[19] cephalosporins,[20] clindamycin[21]

and also quinolones[22] and macrolides,[23] with a
frequency up to 40% depending largely on the anti-
bacterial spectrum of the drug. Antibacterials are
responsible for 25% of drug-induced diarrhoea.[24]

The disease spectrum of antibacterial-associated
diarrhoea ranges from benign diarrhoea to pseudo-
membranous colitis. Most frequently, however, di-
arrhoea is benign, appearing during the first days
of treatment, whatever the class of antibacterial,
and resolving spontaneously after discontinuation
of treatment.

2.1.1 Pathophysiology of
Antibacterial-Associated Diarrhoea
The pathophysiology of antibacterial-associ-

ated diarrhoea is explained by disruption of the
normal intestinal microflora, which can have 2
consequences: proliferation of pathogenic micro-
organisms and impairment of the metabolic func-
tion of the microflora.[25,26] When an antibacterial
changes the composition of the microflora by elim-
inating sensitive micro-organisms, this phenome-
non is usually of no clinical significance, and the
normal microflora is re-established shortly after
therapy is stopped. In some patients, however, the
modification of the normal microflora and the loss
of normal colonisation resistance can induce pro-
liferation of opportunistic pathogens such as Clos-
tridium difficile, which is responsible for more than
20% of cases of antibacterial-associated diarrhoea
and almost all cases of pseudomembranous coli-
tis.[24,26] The pathogenesis of C. difficile is exerted
by 2 toxins and is expressed as diarrhoea, colitis
and pseudomembranous colitis. The decrease in
the normal intestinal microflora can also result in
impaired fermentation of poorly absorbed carbo-

Table I. Principal drugs implicated in the different pathophysiolog-
ical mechanisms of diarrhoea

Osmotic
Lactulose, sorbitol, fructose and mannitol (laxatives and
sugar-free products)

Magnesium (laxatives, antacids and sugar substitutes)

Secondary to maldigestion of carbohydrates

antibacterials (ampicillin)

acarbose (α-glucosidase inhibitor)

Secretory
Antibacterials (through a diminution of production of short-chain
fatty acids)

Antineoplastics

Auranofin (gold salt)

Biguanides

Calcitonin

Cardiac glycosides

Chenodeoxycholic acid

Colchicine

Diacerein

Nonsteroidal anti-inflammatory drugs

Olsalazine

Prostaglandins (misoprostol)

Stimulant laxatives: ricinoleic acid, bisacodyl, oxyphenisatin,
phenolphthalein, derivatives of anthraquinone

Ticlopidine

Motility
Cisapride (prokinetic)

Colchicine

Macrolides (erythromycin) and some other antibacterials

Thyroid hormones

Ticlopidine

Exudative (protein-losing enteropathy)
Antibacterials

Antineoplastics

Nonsteroidal anti-inflammatory drugs

Simvastatin

Stimulant laxatives

Ticlopidine

Malabsorption of fat (steatorrhoea)
Aminoglycosides (neomycin, kanamycin)

Auranofin

Biguanides

Cholestyramine

Colchicine

Laxatives

Methyldopa

Octreotide

Orlistat (lipase inhibitor)

Polymixin, bacitracin

Tetracyclines
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hydrates, leading to osmotic diarrhoea[27] and/or to
reduced production of short-chain fatty acids,[28]

which reduces the colonic absorption of fluid and
results in secretory diarrhoea. Thus, in antibacte-
rial-associated diarrhoea, several mechanisms are
generally implicated, depending on the mole-
cule.[24,26]

2.1.2 Risk Factors
The effect of an antimicrobial agent on the in-

testinal ecosystem, and thus the frequency of diar-
rhoea, depends largely on its antibacterial spec-
trum and its concentration in the intestinal
lumen.[25,26,29] Antimicrobial agents with the
broadest spectrum, especially against Enterobac-
teriaceae and anaerobic bacteria (e.g. amino-
penicillins, cephalosporins and clindamycin),[30]

and those with a high intraluminal concentration in
the intestinal tract (e.g. antibacterials poorly or in-
completely absorbed or secreted into the bile) lead
to greater modifications of the commensal flora.
For example, the administration of ceftriaxone, a

third generation cephalosporin which is mainly
eliminated by biliary secretion, is associated with
a 10 to 40% frequency of antibacterial-associated
diarrhoea.[31,32] The incidence of gastrointestinal
adverse effects with amoxicillin-clavulanic acid is
greater than that with amoxicillin alone.[19] The
other risk factors for antibacterial-associated diar-
rhoea are the duration of antibacterial therapy, re-
peated antibacterial therapy, and the combination
of antibacterials. The dosage of antibacterial and
the route of administration are not risk factors.[26]

2.1.3 Pseudomembranous Colitis
Pseudomembranous colitis is rare but severe.[33]

The mechanism is the emergence and proliferation
of C. difficile,[33] which secretes 2 toxins: entero-
toxin A and cytotoxin B. Enterotoxin A fixes on to
the brush-border membrane of enterocytes and in-
duces lesions and an inflammatory response. Cyto-
toxin B may also cause mucosal damage in hu-
mans.[34] Antibacterials that reach high concentrations
in the intestinal lumen and are active against bowel
flora are more likely to promote overgrowth of C.
difficile.[33] Aminopenicillins are responsible in 35%
of cases,[19,35-37] cephalosporins in 30%,[31,32,38] and
lincosamides (clindamycin) in 15%.[30,39]

Symptoms generally appear 5 to 10 days after
the start of therapy, but shorter periods and longer
delays up to 1 month are possible. The acute colitis
can be severe with profuse diarrhoea (rarely with
blood), abdominal pain and bloating, fever and a
frank altered general status. Endoscopy reveals
raised white to yellow plaques covering a normal
colonic mucosa or moderately erythematous mu-
cosa. The pseudomembranes can spread through-
out the colon, occasionally sparing the rectum. At
histological examination, the membranes consist
of fragments of fibrin, leucocytes and epithelial
cells, and adhere to the intestinal mucosa, which is
superficially damaged. Stool culture for C. difficile
and/or the isolation of toxins are positive in 70 to
95% of patients.[40,41]

Mortality in a community-based series of pa-
tients hospitalised with C. difficile colitis reached
3%.[42] Mortality is due to local complications (e.g.
toxic megacolon, haemorrhage, perforation) or

Table I. Contd

Microbial proliferation and pseudomembranous colitis
Antibacterials

Antineoplastics

Immunosuppressive agents

Nonsteroidal anti-inflammatory drugs

Histological colitis
Collagenous colitis

Nonsteroidal anti-inflammatory drugs

Lymphocytic colitis

Carbamazepine

Cimetidine, ranitidine

Ferrous sulfate

Levodopa-benserazide

Simvastatin

Ticlopidine

Veinotonics

Vinburnine

Colitis, ileitis

Antibacterials (haemorrhagic colitis)

Antineoplastics

Auranofin

Cyclosporin

Nonsteroidal anti-inflammatory drugs

Perazine
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general complications (e.g. dehydration, shock,
sepsis).

Other antimicrobial agents occasionally in-
volved in the occurrence of pseudomembranous
colitis include aminoglycosides, tetracyclines,
macrolides,[23,43] sulphonamides, chlorampheni-
col, imidazoles and quinolones.[22] The increasing
number of patients being diagnosed with Helico-
bacter pylori infection and treated with amoxicillin
and other antibacterials may increase the incidence
of pseudomembranous colitis.[44]

2.1.4 Other Presentations of
Antibacterial-Associated Diarrhoea
A haemorrhagic colitis, revealed by abdominal

pain and profuse haemorrhagic diarrhoea, may
rarely complicate treatment with an amino-
penicillin[45-47] or other antibacterials.[48-50] Endos-
copy shows a diffuse haemorrhagic mucosa.[51]

The histological aspect is different from that of is-
chaemic colitis, only the superficial layer of the
mucosa being infiltrated by blood, without necro-
sis. The pathogenesis is the same as for pseudo-
membranous colitis. Involvement of C. difficile has
been suggested but not confirmed. Other pathogens
such as Klebsiella oxytoca,[51-53] Staphylococcus
aureus, Candida albicans,[54] Proteus spp., Pseu-
domonas spp. and Clostridium perfringens have
been isolated.

A malabsorptive diarrhoea can occur after the
long term use of oral antibacterials such as amino-
glycosides (neomycin, kanamycin), polymixin and
bacitracin.[8,55] The malabsorption results from 2
actions: the antibacterial damages the small intes-
tinal mucosa, leading to villous atrophy of the in-
testinal epithelium and to a reduction of the en-
zyme activity of enterocytes; and the antibacterial
in the intestinal lumen binds bile acids and thus
reduces the absorption of fat.[8]

A secretory diarrhoea can occur with some an-
tibacterials without microbial proliferation and
without mucosal damage. In 15 to 30% of patients,
clindamycin causes a watery diarrhoea[56] without
colitis or the presence of C. difficile.[21]

Diarrhoea due to disturbed motility has been de-
scribed with oral and parenteral administration of

some macrolides, especially erythromycin,[57] and
less with penicillins, cephalosporins, tetracyclines,
sulphonamides and quinolones.[58] A dose-effect
relationship exists for macrolides and β-lactam an-
tibacterials, symptoms being worse the higher the
dosage of antibacterial and the longer the duration
of treatment. Symptoms can occur after the very
first administration of the antibacterial, and can be
controlled by taking the antibacterial with a meal.
This has been studied particularly with erythromy-
cin, intravenous administration of which, espe-
cially in large doses, may cause diarrhoea, nausea,
vomiting and abdominal cramps. The mechanism
could be related to the fact that erythromycin acts
as a motilin receptor agonist to stimulate gastroin-
testinal motility[57] and to shorten orocaecal transit
time.[59] 10% of patients presenting with a motor
diarrhoea show increased small intestinal motility,
with an increased length and intensity of the mi-
grating motor complexes of phase III.[57,60]

2.2 Nonsteroidal Anti-Inflammatory Drugs

The recognition of lower gastrointestinal tract
adverse reactions to NSAIDs is recent and proba-
bly underestimated.[61,62] Diarrhoea is not infre-
quent, occurring, for example, in 3 to 9% of pa-
tients treated with flurbiprofen, mefenamic acid,
naproxen, niflumic acid, diclofenac, sulindac or
nabumetone.[63] Although the mechanisms of diar-
rhoea remain unclear, it is established that
NSAIDs, including aspirin (acetylsalicylic acid),
reduce the activity of cyclo-oxygenase, thus reduc-
ing the synthesis of prostaglandins and increasing
the synthesis of leukotrienes by the intestinal mu-
cosa. This results in a reduction of the blood flow
in the intestinal mucosa and an increase in intesti-
nal permeability, which can promote the pene-
tration of bacteria and toxins.[64,65] The clinical
spectrum of diarrhoea varies from acute benign di-
arrhoea to severe colitis. Several observations of
pseudomembranous colitis following diclofenac
prescription[66] have been reported, presenting as
an acute diarrhoea with blood and mucus and with
positive culture of C. difficile in the stool.[67]
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Other severe reactions such as acute enteri-
tis,[68] protein-losing enteropathy,[69] colitis and/or
proctitis can occur de novo during NSAID use,
mostly with mefenamic acid, but also with ibu-
profen, naproxen, piroxicam, diclofenac and flu-
fenamic acid.[70,71] The presentation is an acute di-
arrhoea with >10 stools per day, usually with
mucus and blood and with bodyweight loss.[70] En-
doscopic examination can show erythematous, ul-
cerated and haemorrhagic colonic mucosa.[71-73]

Most of the observations reported tended to be in
elderly patients treated over several months with
NSAIDs. Although recovery is rapid when the
NSAID is withdrawn, complications such as per-
forations or lower intestinal haemorrhage can be
life-threatening.[74] A positive rechallenge with
NSAIDs has been reported in 12 patients.[71] In
patients with a history of lower bowel disease, e.g.
ulcerative colitis, ischaemic colitis or perforation
of sigmoid diverticula, NSAIDs such as indometh-
acin, naproxen, piroxicam and aspirin are likely to
reactivate or complicate the disease.[75-81] Finally,
NSAIDs have been associated with collagenous
colitis,[9,10,82] occurring mostly after long term use
(>6 months),[9] with 1 case of positive rechal-
lenge.[9]

2.3 Drugs Affecting Cardiovascular Function

2.3.1 Ticlopidine
Apart from haematological adverse effects,

ticlopidine can result in diarrhoea, mostly acute
and benign, which resolves after withdrawal of the
drug. Increased motility is thought to be the prin-
cipal mechanism in acute diarrhoea.[83] Several ob-
servations of chronic and more severe diarrhoea
with marked bodyweight loss, resolving rapidly
when ticlopidine is stopped, have been reported.[84-87]

The time elapsing between the start of drug treat-
ment and the occurrence of diarrhoea can be very
long, up to 2 years.[87]

The mechanism responsible for the diarrhoea is
uncertain. When performed, colonoscopy does not
reveal any macroscopic lesion. Histological exam-
ination of biopsy specimens can reveal an infiltrate
of polymorphonuclear cells, mostly lymphocytes,

but also neutrophils or eosinophils.[13,88,89] Subtle
histopathological changes have been recently de-
scribed in ticlopidine-induced microscopic colitis
in 9 patients.[13] These lesions of lymphocytic co-
litis can also induce an exudative enteropathy.[90,91]

Ticlopidine also increases the amount of prosta-
glandins in the intestinal mucosa. This could lead
to a secretory diarrhoea due to increased transport
of fluids and electrolytes from the intestinal cells
to the lumen.

2.3.2 Quinidine
Gastrointestinal effects, including diarrhoea,

occur in about 8 to 30% of patients receiving quin-
idine,[92,93] but only 10% of patients need to dis-
continue treatment.[93] The diarrhoea may be re-
lated to a local irritation, secondary to a high
concentration of ions in the intestinal lumen, as
quinidine exists in a strong acidic salt form. Diar-
rhoea can be controlled with aluminium hydroxide
gel or cholestyramine without interfering with the
antiarrhythmic efficacy of quinidine.[94,95] Food
may also alleviate this diarrhoea.[93]

2.3.3 Antihypertensive Drugs
Propranolol, a β-blocker, is also responsible for

inducing diarrhoea which may be severe enough to
require withdrawal of the drug.[96,97] More rarely,
observations of diarrhoea induced by calcium an-
tagonists have been reported.[98,99] A few cases of
colitis with bloody diarrhoea have been reported in
patients treated with methyldopa.[100,101] In 3
cases, the rechallenge was positive.[102] One obser-
vation of severe malabsorption associated with
protein-losing enteropathy and positive rechal-
lenge has also been published.[103]

2.3.4 Cardiac Glycosides
Symptoms such as diarrhoea, nausea, vomiting,

abdominal pain and anorexia are early signs of dig-
oxin toxicity and overdose.[104-106]

2.3.5 Veinotonic Agents
Cyclo 3 Fort® is a flavonoid-related veinotonic

drug used in France. There have been several re-
ports of chronic diarrhoea with this agent, usually
appearing after long term (several weeks or
months) use.[107,108] The diarrhoea was usually se-
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vere with or without blood and mucus. Most cases
were poorly tolerated, with bodyweight loss and
hypokalaemia. The drug-induced diarrhoea was di-
agnosed after a delay of up to 5 months, after long
and negative diagnostic procedures.[108] Endos-
copy showed no macroscopic lesions. Histological
findings were consistent with lymphocytic colitis,
with an epithelial infiltrate of lymphocytes and
plasmocytes.[108-110] Beaugerie et al.[11] concluded
that lymphocytic colitis may be secondary to
chronic activation of the mucosal immune system
by one or several components of the drug. Diar-
rhoea ceased after withdrawal of the drug, and co-
litis disappeared within a few months. In several
cases, clinical and histological positive rechallenge
firmly demonstrated the involvement of the
drug.[11] The possibility of a positive clinical
rechallenge without histological relapse could sug-
gest that diarrhoea and lymphocytic colitis are 2
independent consequences of flavonoid intake.

Other veinotonic agents licensed in France have
been associated with chronic diarrhoea.[111-113]

Similarly, a drug containing saponin, administered
for venous insufficiency, led to watery diarrhoea
with a positive rechallenge.[114]

2.4 Agents for Control of Gastric Acidity
and Gastro-Oesophageal Reflux

2.4.1 Histamine H2 Receptor Antagonists
The frequency of drug-induced diarrhoea is as

low as 2% with antiulcer drugs.[115,116] The clinical
presentation is benign diarrhoea responding to
withdrawal of the drug. Recently, there have been
several reports of chronic diarrhoea occurring dur-
ing ranitidine treatment[117] and associated with
histological abnormalities, such as lymphocytic
colitis and cellular apoptosis.[118] The chronic diar-
rhoea appeared within several weeks or months af-
ter the start of treatment and resolved within 48
hours of discontinuation of ranitidine. Histological
features took up to 6 months to disappear. A case
of watery diarrhoea after starting cimetidine treat-
ment was also detailed. Macroscopically, sigmoid-
oscopy and colonoscopy were normal. Histology
revealed features consistent with collagenous coli-

tis.[119] A rechallenge was positive in a patient pre-
senting with 10 to 20 stools per day during cimet-
idine therapy.[120] The mechanism of this diarrhoea
remains unclear.

So far, diarrhoea induced by proton pump inhib-
itors is rare (about 4%) and benign.[121] No histol-
ogy studies have yet been reported.

2.4.2 Prostaglandins
Misoprostol is a prostaglandin E1 analogue with

gastric antisecretory and cytoprotective properties.
It is known to interfere with the intestinal transport
of fluids and electrolytes.[122] Prescribed at a dos-
age of 800 µg/day, misoprostol induced diarrhoea
among 14 to 40% of patients.[123-125] Such diar-
rhoea is mostly benign and well tolerated, but can
necessitate dosage reduction to 400 µg/day or with-
drawal of misoprostol, thus altering the preventive
efficacy of the drug, as misoprostol has been
proved efficient in the prevention of NSAID-in-
duced ulceration at the dosage of 800 µg/day.[123]

In 1 clinical trial, the frequency of diarrhoea was
still higher with misoprostol 600 µg/day than with
placebo.[126] With a combination of diclofenac
50mg and misoprostol 200µg twice or 3 times
daily, diarrhoea occurred in 20% of patients com-
pared with 11% of patients receiving diclofenac
alone.[127] In comparison with ibuprofen, piroxi-
cam and naproxen used alone, a fixed dose combi-
nation of diclofenac-misoprostol caused a higher
incidence of diarrhoea.[128,129] This adverse effect
may be minimised by taking misoprostol after
meals or at bedtime.

Dose-related diarrhoea is also reported with en-
prostil, a prostaglandin E2 analogue used in the
same indications as misoprostol.[130] A similar or
greater incidence of diarrhoea is observed with
prostaglandin E2 (dinoprostone) and F2α (dino-
prost) prescribed to induce contraction of the
uterus.[131]

2.4.3 Cisapride
The most common adverse event associated

with cisapride, a prokinetic used to relieve the
symptoms of gastro-oesophageal reflux, is diar-
rhoea reported by about 10% of patients.[132,133] Di-
arrhoea and other gastrointestinal adverse effects
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(e.g. abdominal pain, constipation, flatulence) seem
to be dose-related, as cisapride 20 mg/day is less
well tolerated than 10 mg/day. These adverse ef-
fects are explained by the fact that cisapride short-
ens intestinal transit time. A lower frequency of
diarrhoea is associated with other prokinetics such
as metoclopramide.

2.5 Agents Acting in Rheumatological
Disorders

2.5.1 Diacerein
Diacerein is a new compound proposed for the

treatment of osteoarthritis. In a recent clinical trial,
diarrhoea was noted among 37% of patients treated
with diacerein compared with only 4% of those
receiving placebo.[134] This high frequency is not
surprising, since diacerein is closely related to an-
thraquinone. Diarrhoea was judged to be moderate
in the clinical trial, but a recently reported case of
severe diarrhoea with dehydration and hypokalae-
mia in an elderly woman raises the problem of the
benefit/risk ratio, as the efficacy of diacerein seems
to be relatively moderate.[135]

2.5.2 Colchicine
Colchicine-induced diarrhoea is well known,[136]

occurring several hours after oral administration in
80% of patients, and seems to be mediated through
stimulated intestinal motility.[136] Long term col-
chicine therapy has been associated with steator-
rhoea[137] and lactose malabsorption.[138] Diar-
rhoea occurs much more rarely with allopurinol
and benzbromarone.[139]

2.5.3 Auranofin
Gold salt therapy is associated with frequent di-

arrhoea in about 40 to 50% of patients, mostly at
the start or during the first months of therapy and
diminishing with continued treatment.[140,141] In a
prospective study, among the 137 patients with
rheumatoid arthritis treated with long term auran-
ofin, 74% reported at least 1 episode of diar-
rhoea.[141] The diarrhoea usually responded to re-
duction in the dosage of auranofin or to
antidiarrhoeal agents, but 3 to 8% of treated pa-
tients had to stop auranofin treatment.[141] It is

hypothesised that auranofin induces diarrhoea
through inhibition of the Na+/K+ ATPase pump of
the intestinal mucosa, and by reducing bile acid
absorption.[142] These features explain the mal-
absorptive character of the diarrhoea.[143,144]

Gold-induced enterocolitis is a well recognised,
although rare, complication of chrysotherapy,
mostly parenteral. Enterocolitis occurs within 3
months of instituting gold therapy, and is charac-
terised by profuse diarrhoea and vomiting with ab-
dominal pain and fever. Petechial changes are
prominent on endoscopy.[144] In differential diag-
nosis, gold-induced enterocolitis has to be distin-
guished from loose stools occurring during oral
gold therapy, and from colitis induced by concom-
itant application of NSAIDs.[145] No specific ther-
apy is available, except supportive measures and
cessation of gold therapy.[146] The overall mortality
has been reported to reach 25%.[144] The presence
of the HLA-DRB1*0404 allele may be associated
with risk for the development of gold-induced en-
terocolitis.[147]

2.5.4 Sodium Fluoride
Dose-related gastrointestinal adverse effects

such as diarrhoea, nausea, vomiting and anorexia
occur in about 10 to 40% of patients receiving so-
dium fluoride therapy. Decreasing the dosage or
switching patients to enteric coated or slow release
preparations tend to alleviate the adverse effects.
Discontinuation of therapy is needed for a few pa-
tients.[148,149]

2.5.5 Calcitonin
Calcitonin induces increased secretion of acid

and a decrease in the active reabsorption of sodium
in the small intestine.[150] This is observed when
the plasma concentration of calcitonin exceeds its
physiological concentration, and therefore high
dosage treatment with calcitonin is likely to induce
secretory diarrhoea.[151]

2.5.6 Aminobisphosphonates
Diarrhoea occurs rarely (about 3%) at lower

dosages in patients receiving aminobisphos-
phonates such as alendronate, clodronate or eti-
dronate. The incidence of diarrhoea increases with
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the dosage (e.g. to 20% with a daily etidronate dos-
age of 20 mg/kg) and gastrointestinal upset is
sometimes severe enough to require discontinua-
tion of therapy in a few patients.[152,153]

2.6 Oral Hypoglycaemic Agents

2.6.1 αααα-Glucosidase Inhibitors
α-Glucosidase inhibitors such as acarbose re-

sult in dosage-related flatulence, abdominal bloat-
ing and diarrhoea caused by malabsorption, which
can be severe enough to require withdrawal of
treatment. Acarbose reduces intestinal absorption
of starch, dextrin and disaccharides by inhibiting
the action of the α-glucosidase present in the intes-
tinal brush border, and thus reduces degradation of
carbohydrates. A progressive increase in dosage or
a restriction in dietary sucrose can reduce these
gastrointestinal adverse effects, which occur in
about 10 to 33% of patients treated.[154,155] Similar
events (e.g. diarrhoea, soft stools) are reported with
another α-glucosidase inhibitor, miglitol, and ap-
pear to be dosage-dependent.[156]

2.6.2 Biguanides
The major adverse effects of biguanides are gas-

trointestinal and occur in up to 20% of patients;
they include nausea, vomiting and diarrhoea. The
mechanism of diarrhoea has not been elucidated,
although malabsorption of fat and carbohydrates is
suspected.[157] The danger of such diarrhoea is the
occurrence of dehydration, which increases the risk
of a rare lactic acidosis that affects mainly elderly
patients with impaired renal function.[158]

2.7 Laxatives

Laxatives are widely prescribed or obtained
over-the-counter to promote defecation and to reg-
ularise bowel movements. All classes of laxatives
except mineral oil (liquid paraffin) and bulk-form-
ing laxatives (mucilage, bran) induce diarrhoea,
which is simply the reflection of an excessively
high dosage of laxative.[159] Decreasing the dose or
discontinuing the laxative is sufficient to relieve
the diarrhoea. Osmotic laxatives, e.g. lactulose,
mannitol, lactilol, sorbitol, polyethylene glycol
and magnesium salts, result in osmotic diar-

rhoea.[160-162] Magnesium salts contained in antac-
ids produce a similar diarrhoea when taken in too
large doses.[163] Stimulant laxatives produce secre-
tory diarrhoea. These agents, which promote an ac-
cumulation of water and electrolytes in the colonic
lumen, include phenolphthalein, bisacodyl, oxy-
phenisatin and derivatives of anthraquinone (e.g.
senna, cascara, aloe, rhubarb, dantron). After a few
months of ingestion of massive doses of anthracene
laxatives, a rectocolic pseudomelanosis can be
seen as a dark discoloration of the mucosa. This is
generally reversible within several months after
drug discontinuation.[164]

A rare complication of laxative abuse is the ca-
thartic colon with severe diarrhoea and hypokalae-
mia, affecting exclusively women.[4,159] This is the
consequence of prolonged and surreptitious con-
sumption of laxatives at cathartic doses, associated
with psychiatric disorders. Laxatives involved in
this abuse are stimulant laxatives, but also surfac-
tant laxatives such as ricinoleic acid (the active in-
gredient of castor oil) or docusate sodium (dioctyl
sodium sulfosuccinate) and magnesium salts. Min-
eral oil, mucilage and osmotic laxatives have not
been reported to lead to such disease.

The diarrhoea is partly due to a secretory mech-
anism, recognised clinically as the stools are wa-
tery and often voluminous (>1 L/day in many
cases). The secretory character is confirmed by the
osmolality of the stool, which is close to the osmo-
lality of plasma. Moreover, since the diarrhoea is
caused by abnormalities in electrolyte transport
through the intestinal mucosa, it usually persists
during several days of fasting. An exudative enter-
opathy with hypoalbuminaemia or steatorrhoea
can be associated with the secretory diarrhoea.[165]

Potassium depletion is constant, and is often major
and symptomatic. Barium enema abnormalities are
rarely present but are pathognomonic. They pre-
dominate in the ileocaecal region and comprise ma-
jor colonic haustration disorders, atony of the last
loop of the ileum, gaping of the ileocolonic valve
and atony of the ascending colon. Endoscopy is
mostly normal. The histology of biopsy specimens
reveals nonspecific lesions such as atrophy of co-
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lonic mucosa with an inflammatory infiltrate of the
chorion, marked thickening of the muscular mu-
cous layer and hyperplasia of the nervous myente-
ric plexus. Diagnosis is difficult, and is usually
only established after extensive and negative pro-
cedures. Anthraquinone and phenolphthalein can
be searched for in the urine and stool. Also, albeit
unethical for some, a search of the patient’s room
for laxatives can be useful, avoiding harmful and
useless tests and therapies. Therapeutic decision-
making is delicate in this psychiatric context.

2.8 Olsalazine

Olsalazine (azodisalicylate) has recently been
developed for treatment of inflammatory bowel
disease with the aim of avoiding sulfasalazine-re-
lated adverse effects due to the sulfapyridine moi-
ety.[166,167] A major adverse effect of olsalazine is
diarrhoea, reported in 12 to 25% of patients.[168,169]

Diarrhoea often resolves despite continued drug
administration; however, diarrhoea necessitated
treatment withdrawal in 12 to 16% of patients dur-
ing clinical trials.[167,170] 60% of patients receiving
pelvic radiation therapy experienced diarrhoea
with olsalazine compared with only 14% with pla-
cebo.[171]

Olsalazine inhibits the ileal and colonic sodium
pump (Na+/K+ ATPase), which may enhance ileal
and colonic water and electrolyte secre-
tion.[166,169,172] This mechanism is possibly of clin-
ical relevance in patients with severely damaged
mucosa. In patients with milder forms of mucosal
inflammation, this inhibition is probably of minor
importance because of the great capacity of the
Na+/K+ ATPase and incomplete inhibition, leaving
at least 20% of the enzyme activity intact.[166] This
latter feature may explain the lower frequency of
diarrhoea observed in patients in remission and
treated with olsalazine.[173,174] Sulfasalazine and
mesalazine (5-aminosalicylic acid) exert similar
actions in vitro[166,169] or in healthy volunteers,[172]

but the frequency of diarrhoea in patients is much
lower. Olsalazine may also inhibit ileal bile acid
transport, resulting in excess bile acids reaching

the colon and in bile acid–induced secretory diar-
rhoea.[168]

2.9 Pharmacological Agents in Obesity

Orlistat, which belongs to a new class of anti-
obesity agents (the lipase inhibitors), inhibits gas-
tric and pancreatic lipases. This inhibition has the
dose-dependent effect of decreasing dietary fat ab-
sorption (with a maximum of 30% inhibition of fat
absorption with a dosage of 120mg 3 times daily) and
increasing excretion of triglycerides in the faeces.

Adverse events result from the pharmaco-
dynamic profile of orlistat and are dosage-related.
In clinical trials, 60% to >80% of patients treated
with orlistat experienced gastrointestinal events
related to the induced steatorrhoea. The following
adverse events have been reported: fatty or oily
stools (21 to 31% of patients), increased defecation
(19 to 20%), soft stools (12 to 15%), oily spotting
(8 to 18%), liquid stools (7 to 13%), faecal urgency
(10%), oily evacuation (6 to 7%), flatus with dis-
charge (3 to 7%), faecal incontinence (2 to 7%),
and also flatus and abdominal pain.[175-177] Most
events were mild and occurred within the first
week of treatment and the incidence was reduced
after 12 weeks of therapy.

These events depend on the dietary fat intake:
when the fat intake is reduced from 130 to 45g per
day, adverse events are similar in placebo and or-
listat recipients.[176] Finally, only 2% of patients
withdrew from 1 trial because of gastrointestinal-
related adverse events.[175] Orlistat reduces the ab-
sorption of fat-soluble vitamins, particularly vita-
mins E and D, when given at higher dosages
(120mg 3 times daily) and for a long period, but
practical guidelines for vitamin supplementation
are not available.

2.10 Antineoplastic Agents

Many antineoplastic agents have been reported
to induce diarrhoea in more than 10% of patients,
e.g. idarubicin (9 to 22%), epirubicin (13%), pen-
tostatin (10%), mitoguazone (30%), mitoxantrone
(up to 16%), docetaxel (8 to 25%), teniposide, flu-
cytosine and fluorouracil.[5] Because of their cyto-
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toxic properties, they destroy the intestinal mucosa
of the small and large intestine and lead to an abun-
dant diarrhoea, rarely with blood. The mechanism
is thought to be exudative and secretory. The risk
of diarrhoea is increased when several antineoplas-
tic agents are used within regimens, e.g. 33% of
patients treated with a regimen of idarubicin,
etoposide and carboplatin reported diarrhoea.[178]

Octreotide treatment may be useful in this type of
diarrhoea.[179] Pseudomembranous colitis has been
reported.[180-183] The clinical presentation and ther-
apy are similar to those for pseudomembranous co-
litis observed during antimicrobial treatment, but
the prognosis is poorer, because of the poorer
health of the patients.

2.11 Somatostatin Derivatives

Octreotide is a synthetic analogue of somato-
statin. Diarrhoea, loose stools, nausea and abdom-
inal discomfort occur in 5 to 13% of patients re-
ceiving octreotide; in some patients, diarrhoea
appears to be dosage-related. Octreotide may inter-
fere with the intestinal digestion of fat.[184-186] The
frequency of diarrhoea or loose stools rises to
100% of patients after subcutaneous lanreotide
therapy.[187]

2.12 Chenodeoxycholic Acid

Mild and transient diarrhoea is the most com-
mon adverse event, occurring in 40 to 50% of pa-
tients treated with chenodeoxycholic acid. Diar-
rhoea usually appears during the first weeks of
treatment and is dosage-related, as it resolves with
reduction in dosage.[188] Chenodeoxycholic acid
probably causes diarrhoea by inducing intestinal
secretion of fluids or by shortening intestinal tran-
sit time.[189] In comparison, ursodeoxycholic acid
is better tolerated.[190]

2.13 Hypolipidaemic Drugs

The frequency of diarrhoea during HMG-CoA
reductase inhibitor therapy (simvastatin, lova-
statin, pravastatin) is less than 5%. A case of colitis
and protein-losing enteropathy during simvastatin

therapy has been reported.[17] Rechallenge was
positive.[17] During cholestyramine therapy, mild
steatorrhoea may occur, particularly with the use
of dosages of 24 to 30 g/day.[191]

2.14 Drugs Acting on the Central 
Nervous System

Some recently developed compounds have been
reported to induce diarrhoea: sertraline (an antide-
pressant acting as a serotonin (5-hydroxytrypt-
amine; 5-HT) reuptake inhibitor[192]); tacrine,[193]

donepezil[194] and velnacrine[195] (acetylcholines-
terase inhibitors for Alzheimer’s disease – up to
14% of patients experienced diarrhoea which
rarely interrupted therapy[195]); dexfenfluramine
(an anorexigenic agent[196]); riluzole (a new agent
for amyotrophic lateral sclerosis[197]); and tol-
capone (a catechol-O-methyltransferase inhibitor
for Parkinson’s disease[198]). In some cases, imip-
ramine (a tricyclic antidepressant) and antipsy-
chotic drugs have been associated with haemor-
rhagic and ulcerated ileitis or colitis during long
term treatment,[199-201] and carbamazepine has
been associated with lymphocytic or eosinophilic
colitis.[16,202]

2.15 Drugs Acting on Chronic
Cerebrovascular Insufficiency

Vinburnine belongs to the class of drugs sup-
posed to improve some aspects of chronic cerebro-
vascular insufficiency. Recently, an observation of
liquid diarrhoea associated with histological le-
sions of lymphocytic colitis occurring at the fif-
teenth day of treatment with vinburnine was pub-
lished.[203]

2.16 Isotretinoin

Isotretinoin is efficient in treating acne lesions.
One case of severe diarrhoea with blood and mu-
cus, occurring in a young patient a few days after
the start of treatment, has been reported.[204] En-
doscopy revealed proctosigmoiditis with patchy
mucosal inflammation associated with numerous
discrete aphthous ulcerations. Histological exami-
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nation showed an acute focal superficial inflamma-
tory infiltrate of the mucosa. The diarrhoea re-
solved promptly on withdrawal of isotretinoin, and
rechallenge was positive. The mechanism of the
diarrhoea remains unknown.[204]

2.17 Immunosuppressants

Azathioprine, an immunosuppressive agent
used to treat inflammatory bowel disease, has been
involved in 4 observations of acute and severe di-
arrhoea appearing after a few days of treat-
ment.[205] Symptoms (abdominal pain, increased
number of bowel movements) ceased with discon-
tinuation of the drug. However, the relationship be-
tween azathioprine intake and drug-induced diar-
rhoea is difficult to establish, since the patients
treated had pre-existing diarrhoea due to their in-
flammatory bowel disease.

Two cases of colitis in patients receiving cyclo-
sporin have been published,[206,207] with a positive
rechallenge in 1 case.[207]

2.18 Didanosine

Apart from pancreatitis and peripheral neurop-
athy, the other major adverse event associated with
didanosine therapy is diarrhoea, reported in 17 to
28% of patients.[208]

2.19 Artificial Sweeteners

Sugar substitutes often contain sorbitol, manni-
tol, fructose or magnesium, which can induce diar-
rhoea if consumption of artificial sweeteners is too
high.[162,209] Moreover, sorbitol is present as an in-
active ingredient in many prescription and over-
the-counter oral liquid medications.[210,211]

3. Diagnosis, Treatment and Prevention
of Drug-Induced Diarrhoea

3.1 Diagnosis

The medical history is very important, and a
careful drug history must be taken. The clinical
examination searches for severity criteria such as
fever, rectal emission of blood and mucus, dehy-

dration and bodyweight loss. Establishing a possi-
ble relationship between a drug and a case of diar-
rhoea or colitis can be difficult when the time
elapsed between the start of the drug and the onset
of symptoms is long, sometimes up to several
months or years,[85,87] and the diagnosis can be un-
recognised.[212]

Usually, in chronic diarrhoea, an extensive and
long work-up is performed.[93] It is helpful to con-
sider a list of the most likely diagnostic possibili-
ties to avoid multiple tests.[213] In clinical practice,
endoscopy and biopsy are rarely performed. Pa-
tients undergo such procedures only in cases of
chronic and/or severe diarrhoea (bloody stools, fe-
ver, bodyweight loss). The diagnosis of drug-in-
duced diarrhoea, except for antibacterial-associ-
ated diarrhoea, relies on the absence of other
obvious aetiologies established by simple tests, on
the rapid disappearance of the diarrhoea after with-
drawal of the suspected drug, and sometimes on a
positive rechallenge. The diagnosis may be evoked
by chance by unintentionally stopping a drug, as in
the case of a patient hospitalised for severe chronic
diarrhoea with bodyweight loss: to perform a col-
onoscopy, the ticlopidine treatment the patient was
receiving was stopped and the diarrhoea disap-
peared within a few days.[85]

Acute benign diarrhoea is often self-limited and
the diagnosis can usually be made by history and
physical examination.[214] In severe and/or chronic
diarrhoea, some tests should be carried out, unless
the diagnosis is apparent (table II).[4,215,216] If these
examinations are not helpful, a second panel of
tests can be considered (table II). In difficult cases,
the diagnostic procedure requires specialised tests,
and a trial therapy such as metronidazole or a lactose-
free diet is sometimes proposed.[4] After a com-
plete and negative evaluation, almost half of the
cases of chronic diarrhoea are likely to be related
to surreptitious laxative abuse.[217]

3.2 Treatment

Most of the time, acute diarrhoea simply re-
solves spontaneously within a few days after with-
drawal of the drug or in spite of continuing the
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treatment. Some cases of diarrhoea are controlled
by adjustment of dosage. Similarly, chronic diar-
rhoea usually ceases when the drug is stopped.
Symptomatic treatment consists of diet and oral re-
hydration therapy. In case of severe diarrhoea,
hospitalisation can be necessary for parenteral re-
hydration therapy and correction of hypokalae-
mia.[214]

Antiperistaltic agents such as opioid derivatives
(e.g. loperamide, diphenoxylate, codeine) can be
useful in profuse diarrhoea to slow intestinal transit
and thus alleviate the discomfort of patients. These
agents should not be used in patients with severe
diarrhoea, as they could lead to colic retention of
bacteria and toxins and to the development of toxic
megacolon, especially if the diarrhoea is related to
a change in the microflora.[214]

3.3 Prevention

Before prescribing any relevant drug, patients
should be asked whether they have already experi-
enced any intolerance or allergy to certain drugs,
and especially drug-induced diarrhoea. If digestive
intolerance with a particular drug is reported, an
alternative drug should be prescribed.

When considering the prescription of antibacte-
rials, the need for such a prescription should be
real. When prescribing antibacterials, care should

be taken to select an agent whose spectrum of ac-
tivity is appropriate for the suspected pathogen.
Broad spectrum antibacterials should be reserved
for severe infectious diseases or documented infec-
tions with an antibiogram (i.e. an in vitro study of
action of antibacterials upon the selected bacterium
in order to select the most appropriate antibacte-
rial).

Dosage and duration of treatment should be
adapted to the age of the patient and to hepatic and
renal function. Certain types of diarrhoea can be
minimised by taking the drug during meals or pro-
gressively increasing the dosage. The use of
NSAIDs in patients with inflammatory bowel dis-
ease should be cautious after consideration of their
possible harmful effects.[76]

4. Treatment and Prevention of
Pseudomembranous Colitis

Apart from withdrawal of the suspected antibac-
terial and symptomatic treatment of the diarrhoea,
pseudomembranous colitis requires specific anti-
bacterial therapy. This has to be started as soon as
the diagnosis is confirmed by the isolation of C.
difficile or its toxins (tissue culture assay or en-
zyme immunoassay) in stool.[40,41] Treatment must
also be started when a strong suspicion exists, even
if the stool examination is negative.

Table II. Diagnostic tests in severe and/or chronic diarrhoea

First panel of tests
Blood examination: haemogram (complete blood count), erythrocyte sedimentation rate, albumin, serum electrolytes, calcaemia, renal
function

Stool examination: consistency, frequency and weight per 24 hours, occult blood, leucocytes, ova and parasites, culture for enteric
pathogens, culture for Clostridium difficile and isolation of toxins if recent antibacterial use

Rectosigmoidoscopy or colonoscopy with biopsies for histology and culture examination have to be considered, especially in patients with
bloody diarrhoea

Second panel of tests
Hospitalisation with stool collection carried out for 2 to 3 days to define the frequency of bowel movements, the consistency and weight of
stools, the percentage of dry weight, the value of electrolytes, pH, osmolality, osmolality gap, and steatorrhoea, and to search for
laxatives (phenolphthalein, anthraquinones, magnesium)

Urine tests to detect aloe, senna and bisacodyl

Blood examination: electrophoresis and immunoelectrophoresis of plasma proteins, amoeba serology, thyroid hormones

D-Xylose absorption if malabsorption is suspected

α1-Antitrypsin clearance if exudation enteropathy is suspected

Upper endoscopy with duodenal or small intestinal biopsy; plain abdominal radiography and barium studies of the small intestine

Abdominal and pelvic tomodensitometry
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Two antibacterials have been shown to be effec-
tive. Oral or parenteral metronidazole is given at a
dosage of 250mg 4 times daily for 7 to 10 days.[218]

Metronidazole has adverse effects such as metallic
taste, dizziness and, more rarely, disulfiram-like
effect or sensory neuropathy. Vancomycin is given
orally from 125mg 3 times daily to 500mg 4 times
daily in severe cases.[33] Vancomycin is well toler-
ated but its cost is higher than that of metronida-
zole. Because of increasing resistance of en-
terococci to vancomycin, it is now recommended
that metronidazole should be used first and that
vancomycin should be reserved for use in the fol-
lowing situations: severe life-threatening colitis,
allergy to metronidazole, pregnancy, and age <10
years.[219] Complications of pseudomembranous
colitis may require endoscopic exsufflation or co-
lectomy.

Pseudomembranous colitis presents a risk of re-
lapse, which is seen in 20% of patients.[220] No
therapeutic approach has been shown to be really
efficient to reduce the rate of relapse. It is recom-
mended not to prescribe any antibacterial for 2
months after an episode of pseudomembranous co-
litis. Afterwards, if the patient requires an antibac-
terial, it has been proposed that either metronida-
zole or vancomycin should be used in combination
with the antibacterial.[40]

5. Role of Probiotics

Nonpathogenic micro-organisms (e.g. Saccha-
romyces boulardii or Lactobacillus) are often pre-
scribed for prevention or treatment of antibacterial-
induced diarrhoea. There is a lack of well
conducted clinical trials demonstrating any signif-
icant benefits of these probiotics in humans.[221]

Their systematic coprescription is useless in treat-
ing or preventing antibacterial-induced diar-
rhoea.[222] S. boulardii may be useful in some pa-
tients (i.e. elderly, seriously ill and hospitalised
patients) with a history of pseudomembranous co-
litis.[220] During broad spectrum antibacterial treat-
ment in this subset of patients, who present a
greater risk of relapse, S. boulardii reduces the risk
of relapse of pseudomembranous colitis compared

with placebo.[220,223] Several cases of systemic fun-
gal infections have been reported after administra-
tion of probiotic yeasts.[224-226] Therefore, caution
should be advised in the clinical use of these strains
in immunocompromised patients until further
study is undertaken.[227]

6. Conclusions

New drugs are likely to induce diarrhoea be-
cause of their pharmacodynamic properties; such
drugs include anthraquinone-related agents (dia-
cerein), α-glucosidase inhibitors (acarbose), lipase
inhibitors (orlistat) or cholinesterase inhibitors.
The increasing prescription of antibacterials re-
lated to eradication of H. pylori may also lead to
an increase of microbial proliferation and pseudo-
membranous colitis.

The mechanism of many cases of drug-induced
diarrhoea has not yet been elucidated. In a patient
presenting with diarrhoea, an accurate medical his-
tory is very important, especially the drug history,
as it can establish the diagnosis of drug-induced
diarrhoea and thereby avoid multiple diagnostic
tests.
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