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ABSTRACT

The basic principle for the treatment of idiopathic diarrhoea (functional diarrhoea K59.1) is to delay
transit through the gut in order to promote the absorption of electrolytes and water. Under mild
conditions, bulking agents may suffice. With increasing severity, antidiarrhoeal pharmaceuticals may be
added in a stepwise manner. In diarrhoea of unknown aetiology, peripherally-acting opioid receptor
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agonists, such as loperamide, are first-line treatment and forms the pharmaceutical basis of antidiarrheal 2024
treatment. As second-line treatment opium drops have an approved indication for severe diarrhoea KEYWORDS
when other treatment options fail. Beyond this, various treatment options are built on experience with Absorption;

more advanced treatments using clonidine, octreotide, as well as GLP-1 and GLP-2 analogs which
require specialist knowledge the field.

cholestyramine; fiber;
opioid; alpha2-receptor

KEY MESSAGES

Chronic diarrhoea without an established cause is common.

There are a small number of clinical trials, often with a limited number of patients or healthy volunteers.
Treatment is often carried out on a trial-and-error basis, with considerable variation in the choice of
treatment.

There is a paucity of guidelines, and there is a gap in knowledge concerning treatment goals, such as
the frequency, consistency and form of stool.

The stepwise approach to the treatment of chronic idiopathic diarrhoea described in this article is based
on clinical knowledge and experience.

grams or 200 millilitres [1]. The classification of diarrhoea fur-
ther distinguishes between three main types: acute diarrhoea,
lasting less than 2weeks; persistent diarrhoea, ranging from
2 to 4weeks; and chronic diarrhoea, persisting for more than
4weeks [2].

Diarrhoea is a symptom which reflects an imbalance
between the absorption and secretion of water in the gut.
With a normal daily intake and gastrointestinal secretion of
about 9 litres, approximately 98% of this is subsequently
absorbed, resulting in a manageable consistency of stools. It
has recently been shown that the faecal water content varies
within a narrow range in patients experiencing diarrhoea [3].

Introduction

Chronic idiopathic diarrhoea is common and affects 5% of the
population, diagnosed according to ICD-10 as functional diar-
rhoea (K59.1). Diagnosis is often challenging and treatment
often needs to be initiated prior to identification of the actual
cause. With this article, we provide recommendations for a step-
wise approach to the use of antidiarrhoeal pharmaceuticals. This
proposal is based on knowledge and experience of diarrhoea in
clinical practice and thus not on the usual evidence process.

Character of faecal matter and underlying

mechanisms

Diarrhoea involves changes in stool frequency, consistency,
and quantity. It is defined as the passage of three or more
loose or watery stools per day, exceeding a total of 200

From a water content of 70.5+0.8% in normal faeces (Bristol
stool form 3-5), the water content was found to be 74.6 +1.6%
in loose or watery stool (Bristol stool form 6-7), estimating
that the water content is greater than 78% in half of subjects
with diarrhoea [3].
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Figure 1. Stepwise treatment protocol for diarrhoea. The treatment options above the line are the primary options with a therapeutic indication; those below
the line are secondary option without an approved indication. The arrow illustrates increased severity of diarrhoea.

The attending clinician often faces a condition that
requires immediate treatment. After exclusion of an inflam-
matory condition, the diarrhoea, be it of secretory, osmotic
or motility character, should be treated according to empiri-
cal standards. Clinical experience teaches that it is often nec-
essary to address the problem with symptomatic treatment
without certain knowledge of the cause of the diarrhoea.

The problematic nature of diarrhoea within the fields of
gastroenterology, surgery, and oncology is enigmatic with a
profound knowledge gap of how to tackle the problem,
spanning from life-threatening dehydration, over inconve-
nience to low quality of life. The aim of this article was to
create a stepwise treatment approach to address the prob-
lem on the basis of physiological mechanisms and pharma-
cological control.

The clinical problem

When investigating chronic diarrhoea, the question is usually
whether it is a case of inflammatory or functional bowel dis-
ease. The situation becomes increasingly challenging if tests
for faecal calprotectin, transglutaminase IgA antibodies,
7a-hydroxy-4-cholesten-3-one, (7-hydroxy-cholestenone), or
alternatively, the’>Se-homotaurocholic acid (7>Se-HCAT) test,
faecal PCR analysis of pathogenic intestinal bacteria,
Clostridioides difficile toxin, direct microscopic examination of
parasites, and colonoscopy with biopsies are inconclusive.
Furthermore, intestinal stenoses and fistulae should be
excluded as causes of diarrhoea. Following a negative workup,
symptomatic treatment is the remaining course of action.

Treatment steps

In the treatment of patients with severe diarrhoea, it is import-
ant to escalate therapy in a stepwise manner. The severity of
diarrhoea is estimated to be on the basis of the shape of the
stool, using the Bristol stool form scale. Keeping a stool diary
for 1-2weeks may help to obtain a clear picture of the prob-
lem. According to the Bristol stool form scale [4], stool types 6
and 7 (i.e,, loose or watery stools) are primarily associated with

diarrhoea, while stool type 5 (“somewhat loose stools”) is
sometimes also included in the diarrhoea concept.

The treatment proposal is based on the knowledge and
experience of diarrhoea in clinical practice rather than an
evidence-processing method (Figure 1).

The first step is treatment with the soluble fibres in psyllium
and ispaghula, which are fermented to form a viscoelastic
water-binding mass which increases the transit time and, result-
ingly, water absorption [1,5]. Sterculia are insoluble fibres with a
high ability to bind water and normalise the consistency of
stool [6]. There is compelling scientific support for treatment
with these products in constipation, but weak support in
chronic diarrhoea. Nutritional management of functional diar-
rhoea with low FODMAP (fermentable oligosaccharides, disac-
charides, monosaccharides and polyols) from a registered
dietitian may be employed but there is no "one-size-fits-all"
approach to this management. However, low FODMAP may
shape personalised nutrition interventions to alleviate symptoms.

In the next step, loperamide is used. This pharmaceutical
has an established place in treatment. Loperamide stimulates
p-type opioid receptors in the gut, reducing secretion and
motility and increasing water absorption [7,8]. It has a high
protein binding rate (95%) and a half-life of 9 to 14 h. Passage
across the blood-brain barrier is limited and a “kick” effect is
absent at therapeutic doses. In acute diarrhoea, the lopera-
mide dose is 2 tablets of 2mg after each loose stool until
acceptable consistency is reached (the maximum daily dose
is 16mg). In case of prolonged diarrhoea, it is usually recom-
mended not to wait for a diarrhoea episode before the
administration of a new dose. Instead, a suitable regular dose
that can counteract diarrhoea without inducing constipation
should be identified. Loperamide is less effective in severe
forms of diarrhoea [9]. High doses (40-800mg) have been
shown to be able to cause changes such as QT prolongation
and torsades de pointes in ECG [10]. Compared with tablets,
uptake of loperamide is faster and the treatment effect is
more marked when given in capsule form [11].

Bile salt malabsorption develops in diseases of the distal
ileum, after intestinal resection, and after irradiation of the
ileum. Bile salt malabsorption also occurs after



cholecystectomy in the presence of pathological intestinal
flora and intestinal dysmotility, functional diarrhoea, and in
IBS-D as a probable result of idiopathic overproduction of
bile. Bile salt-binding resins may have a positive effect in
these conditions [12]. Cholestyramine is indicated in bile
salt-induced diarrhoea. Its use is sometimes impaired by
undesirable effects such as abdominal pain, nausea, and an
unpleasant taste. Treatment is initiated with 2-1 sachet of 4g
once or twice daily, and the dose is subsequently titrated to
the desired effect. Colestipol has also been used to treat bile
salt malabsorption. Colesevelam, which is a more potent bile
salt sequestrant and has a more pleasant taste, offers a new
option. In many cases, high doses of colesevelam are required
initially, and the dose is later adjusted to lower level, 3 tab-
lets of 625mg twice daily. A particular problem with bile salt
sequestrants is that they reduce the bioavailability of other
pharmaceuticals and fat-soluble vitamins. To minimise the
risk of interactions, any other medication should be taken 1h
before or 4h after the bile salt sequestrant. This effect
appears to be less pronounced with colesevelam [13].

5-HT; receptor antagonists may improve stool consistency,
especially in IBS-D where serotonin is considered significant
for the symptom progression [14]. Ondansetron has been
shown to be effective in IBS-D in a small number of studies
[14-16]. Low initial doses of 4mg once or twice daily are fre-
quently sufficient. To achieve a full effect, the dose is later
titrated to 4-8 mg up to 3 times daily.

Additional treatment steps may be taken in idiopathic
diarrhoea that has been refractory to these pharmaceutical
agents. Opium preparations have established effects on diar-
rhoea which have been known since the nineteenth century.
Previously, “opium tincture” could be prescribed as extempo-
raneous preparations forming the basis of the development
of medical grade oral opium drops. The pharmaceutical prod-
uct contains several opium alkaloids, all of which exert inhib-
itory effects on motility and secretion [17]. These opium
alkaloids stimulate p-opioid receptors, resulting in a delay in
transit time through both the small intestine and the colon.
This contributes to an increase in fluid absorption and a sub-
sequent reduction in diarrhoea [18]. Since the pharmaceutical
is distributed across the blood-brain barrier, there is a risk for
drug dependence. Development of tolerance for the consti-
pation effect in the colon has not been shown [18,19]. The
half-life of morphine, one of the constituents in the product,
is 2h, while active metabolites have longer half-lives of
approximately 7h. Opium tincture is indicated for symptom-
atic treatment of severe diarrhoea in adults when the effect
of other anti-diarrhoeal treatments have been insufficient.
The regular dose of the medical grade opium tincture is
2.5-5mg (equal to 5-10 drops), 2-3 times daily with a maxi-
mum daily dose of 60mg.

Codeine is an option in the treatment of prolonged, severe
diarrhoea, even though it does not hold this indication. The
substance is absorbed rapidly [20] and passes through the
blood-brain barrier, affecting opioid receptors in both the
brain and the intestine with a widespread inhibitory effect on
motility [21]. Around 10% of codeine is bioactivated into
morphine and there is a risk of central nervous “kick effect’,
abuse, and dependency. The effect of codeine is short in
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duration with a half-life of 2-3h. Codeine is administered at a
dose of 25 or 30mg (dose equivalent 6 mg loperamide) 4
times daily [21,22].

On the top of the stepwise treatment approach are products
whose use requires specialist expertise in the field. Treatment
with octreotide is based on reduced secretion of fluid and elec-
trolytes in the jejunum and ileum [23]. It is indicated for the
treatment of hormone producing tumours with secretory diar-
rhoea. Octreotide has also demonstrated good treatment effi-
cacy in HIV-associated diarrhoea [24] and superior effect to that
of loperamide in chemotherapy-induced diarrhoea [25].

Other more tentative treatments include liraglutide (a GLP-1
receptor agonist) which has shown efficacy in short bowel syn-
drome and bile salt-induced diarrhoea [26,27]. The effect is
due to slowed transit through the gastrointestinal tract, which
increases the absorption of fluid and electrolytes.

Teduglutide (a recombinant GLP-2 analogue) stimulates
the growth of the small intestine, which increases absorption
and reduces the loss of fluid and electrolytes in short bowel
syndrome [28].

Another possibility to influence motility and absorption is
through the stimulation of adrenergic autoreceptors with
clonidine as an a, receptor agonist. The treatment has an
antihypertensive effect, but it also suppresses diarrhoea in
IBS-D and diabetic enteropathy [29,30].

Combination treatment

There are several treatments available with different pharma-
cological mechanisms of action, and different treatments can
also be combined. For example, standard treatment with
fibre supplements can be combined with loperamide or
ondansetron. Similarly, colestyramine or colesevelam can be
combined with other antidiarrhoeal pharmaceuticals, which
should be taken at different time points. In severe diarrhoea,
opioid receptor agonists can also be combined with an a,
receptor agonist as an additional therapeutic step

A group of concern consists of patients who, in the final
stages of life, receive treatment with high doses of opioid-type
analgesics with persisting diarrhoea despite the assumption
that all opioid receptors are saturated. In these cases, treat-
ment with an alternative mechanism of action should be
explored. Ondansetron and clonidine are options in such situ-
ations. Finally, short bowel syndrome is beyond the scope of
this article but re-establishment of bowel continuity should
always be considered in case of diverted distal bowel.

Conclusion

In patients with diarrhoea without a known cause, treatment
is based on the principle that delayed transit through the
gastrointestinal tract increases the absorption of fluid and
electrolytes. In mild cases, bulking agents may often suffice.
Treatment with additional antidiarrhoeal pharmaceuticals can
subsequently be started on a trial basis in a stepwise man-
ner. In bile salt-induced diarrhoea, there is a clear indication
for bile salt binding resins. In diarrhoea without a known
cause, a peripherally acting opioid receptor agonist, such as
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loperamide, is adequate. In addition, the opium tincture can
be used for symptomatic treatment of severe diarrhoea when
other antidiarrhoeal pharmaceuticals have proven insufficient.
The use of other treatments requires a specialist with specific
competence and clinical experience.
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