
Curr Treat Options Peds (2020) 6:1–11
DOI 10.1007/s40746-020-00187-3

Pediatric Gastroenterology (SA Saeed and K Sandberg, Section Editors)

Chronic Diarrhoea in Infants
and Children: Approaching
and Managing the Problem
Andrew S. Day, MB, ChB, MD, FRACP

Address
Department of Paediatrics, University of Otago, Christchurch, P.O. Box 4345,
Christchurch, New Zealand
Email: andrew.day@otago.ac.nz

Published online: 15 January 2020
* Springer Nature Switzerland AG 2020

This article is part of the Topical Collection on Pediatric Gastroenterology

Keywords Infants I Children I Diarrhoea I Management

Abstract

Purpose of review Chronic diarrhoea, defined as loose and more frequent motions continu-
ing for longer than 4 weeks, is a common presenting symptom in infants and children.
While this can be the presentation of a significant underlying disease process, it can also
be benign or self-resolving. This review serves to highlight the range of conditions that
can manifest with chronic diarrhoea, while emphasising approaches to assessment and
management.
Recent findings Increasing recognition of chronic diarrhoea in the context of immunode-
ficiency, especially those that feature gut inflammation, has changed the approach and
management of these conditions. Similarly, the understanding of the aetiology and
pathogenesis of various types of congenital diarrhoea (typically presenting in infancy
with severe course) have advanced in recent years along with new genetic discoveries,
leading to new approaches. New management options are also being considered for
conditions such as antibiotic-associated diarrhoea and lymphangiectasia.
Summary Increasing recognition of the role of critical factors such as diet, genetic risks,
and disruptions to the intestinal microbiota has resulted in exciting new approaches to
some of the conditions that can present with chronic diarrhoea in childhood.

Introduction

Chronic diarrhoea is a common symptom affecting chil-
dren of all ages and in all parts of the world [1, 2].
Typical causes of chronic diarrhoea in infants include

infections, post-infectious conditions, and food allergy:
more significant causes could include immunodeficien-
cy, post-antibiotic diarrhoea, and inflammatory
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conditions. Less concerning causes of chronic diarrhoea
in older children include constipation with overflow
and chronic non-specific diarrhoea. More concerning
causes in older children include coeliac disease and
inflammatory bowel disease.

This article aims to outline common and less com-
mon causes of chronic diarrhoea in children, with em-
phasis upon assessment and approach to the condition,
and especially to existing and novel therapeutic options.

Chronic diarrhoea

Persistent diarrhoea is formally defined as a pattern of more frequent and less
formed stools continuing for more than 2-week duration, while chronic diar-
rhoea defined as symptoms for 4 weeks [1, 2]. This common presenting symp-
tom in infants and children can reflect significant underlying pathology, but
many causes are benign or self-resolving.

Diarrhoea can reflect events in various places in the gastrointestinal tract, but
most typically in the small intestine or colon. Various processes can generate
diarrhoea—these includemalabsorption, increased secretion, loss of gut length,
or loss of mucosal function.

While some processes can occur in any age group, some patterns of
chronic diarrhoea are more common in infancy and others more common
in older children (Table 1). In addition, various pathogenetic mechanisms
can lead to chronic diarrhoea; these include malabsorption and inflam-
mation. Further, different mechanisms can lead to diarrhoea: osmotic,
secretory, or mixed. A typical example of osmotic diarrhoea would be
lactose intolerance, whereby the unabsorbed lactose generates an osmotic
effect in the distal gut. Secretory diarrhoea can be secondary to an acquired
(especially infectious) or congenital cause whereby increased intestinal
secretions are produced. Coeliac disease is a typical example of mixed
diarrhoea.

When evaluating a child with chronic diarrhoea, there are several key fea-
tures on history or examination that can suggest a more significant pathology.
These include failure to thrive (or weight loss), disruption to linear growth,
blood present in stool (haematochezia), associated abdominal or perianal pain,

Table 1. Common causes of chronic diarrhoea in infancy and childhood. Causes of diarrhoea are grouped into the age at
which onset is most likely. Functional diarrhoea includes irritable bowel syndrome. Other causes include secondary to

excipients contained in drugs, abdominal infections such as urinary tract infection, and secondary to congenital disorders

Infancy Childhood Any age
Enteric infections Coeliac Antibiotic-associated

Post-infectious enteropathy IBD Exocrine insufficiency

Allergy Functional diarrhoea Lymphangiectasia

Congenital diarrhoea syndromes Toddler’s diarrhoea Secondary to excipients

Immunodeficiency Factitious

Other

IBD inflammatory bowel disease
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associated dehydration (or episodes requiring rehydration), and the presence of
clubbing or peripheral oedema on examination. The presence of one ormore of
these “red flag” features should alert the physician to undertake investigations
and management.

This manuscript reviews the typical and most relevant patterns of
chronic diarrhoea in these age groupings and outlines key associated
features that are important in elucidating the importance of presenting
symptoms. Furthermore, some relevant current and emerging management
approaches are outlined.

Chronic diarrhoea in infancy

Several significant conditions can present in infancy with chronic diarrhoea.
These include immunodeficiency, allergy, infection, and post-infectious enter-
opathy. Several of these conditions will be considered here.

Infection and post-infectious enteropathy
Many infectious agents can cause diarrhoea in infants and children. While most
will cause a pattern of self-resolving diarrhoea over a few days, some are
associated with chronic diarrhoea [3]. Giardia and Yersinia are examples.

Giardiasis reflects parasitic infestation of the small bowel, typically resulting
from ingestion of contaminated water [4–6]. This condition can result in short
and more prolonged diarrhoea, with repeated exposures also evident. Stool
testing is utilised most commonly: serological testing may be available in some
locations. Duodenal biopsies may also demonstrate characteristic histologic
findings. Standard treatment for giardiasis is metronidazole (5 mg/kg/dose,
with three doses daily for 7–10 days). Tinidazole (as a single dose) and
nitazoxanide (daily dosing for 3 days) are alternatives. Treatment refractory
giardiasis likely requires infectious disease consultation, but described options
include quinacrine or combination therapies.

Yersinia enterocolitica is a food-borne pathogen that may lead to short- and
long-term symptoms, including chronic diarrhoea [7, 8]. Numerous outbreaks
related to various foods (such as salad items) are described. Untreated water,
zoonotic infection from infected animals, or direct contact from an infected
individual are all described also. Yersiniosis can be confirmed by specific stool
culture (some laboratories will not routinely test unless requested) and sero-
logical tests. Management is generally supportive. Persistent or troublesome
yersiniosis can be treated with antibiotic therapy (such as fluoroquinolone or
trimethoprim-sulfamethoxazole).

Post-infectious enteropathy is characterised by persistent small bowel mu-
cosal damage with delayed recovery, commonly resulting in chronic diarrhoea
and consequent failure to thrive [9, 10]. This entity is more commonly seen in
infancy with particular risk factors of young age, underlying poor nutrition,
recurrent infection, or concurrent food protein intolerance. This entity could be
diagnosed with small bowel biopsies obtained endoscopically, but may be
empirically managed with nutritional support and consideration of hypo-
allergenic formulae. There are limited data to support probiotics having a
beneficial role [10••].
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Congenital diarrhoea
A number of conditions can lead to onset of diarrhoea early in childhood with
significant morbidity and impact. These can be characterised as abnormalities
of transport in epithelial cells, disorder epithelial enzyme or metabolism,
disorders of epithelial trafficking or orientation, and disorders of
enteroendocrine cell function. In addition, disorders of immunoregulation
can also present with early onset or chronic diarrhoea. A recent review provided
a clear overview and approach to these conditions [11••].

Allergy
Several food protein allergy syndromes mediated by delayed-type hypersensi-
tivity reactions (not by direct IgE mechanisms) can present with chronic diar-
rhoea [12]. Allergic enteropathy, leading to small intestinal mucosal damage
and reduction in absorptive surface, might present with failure to thrive with
malabsorptive features (abdominal distension, iron or vitamin deficiencies).
After exclusion of infectious causes, and after review of other history and family
history, an empiric change to a hypoallergenic formula would be expected to
resolve the diarrhoea.

Food-induced protocolitis typically presents in early infancy with chronic
haematochezia along with more frequent loose motions [12]. This entity ap-
pears to be more common in breast-fed babies. It is important to exclude
infection, coagulopathy, and local causes (e.g. fissures). Again, in a typical
scenario, withdrawal of the trigger food antigen (most commonly but not
exclusively cow’s milk) in the infant’s diet would lead to resolution of the
bloody diarrhoea. On occasion, a change to a hypoallergenic formula and/or
proctoscopy may be required.

Immunodeficiency
Altered defence mechanisms in the form of various paediatric immunode-
ficiency diseases (PID) or syndromes can present with chronic diarrhoea.
In a group of 246 Taiwanese children with various PID, 21 presented with
chronic diarrhoea [13]. Many of the children with chronic diarrhoea had
troublesome courses and were associated with increased mortality. In
another cohort of 425 children PID from Turkey, 195 had gastrointestinal
manifestations (this included chronic diarrhoea in 112 of the 195 chil-
dren) [14].

In a number of the children in both these case series, the findings included
endoscopic and histologic changes resembling inflammatory bowel disease.
These monogenic forms of gut inflammation reflecting underlying immunode-
ficiency are increasingly recognised. Collectively termed the very-early onset
IBD, an appropriate work-up includes screening for standard PID, followed by
detailed focused genetic studies to elucidate the underlying causation [15••].

Chronic diarrhoea in older children

Examples of important organic diseases presenting with chronic diarrhoea
in older children include coeliac disease and inflammatory bowel disease.
Functional conditions, such as irritable bowel syndrome, can also present
in this fashion. Infections and post-infectious enteropathy can also occur
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in older children (similar infections to infants but post-infectious enter-
opathy less frequent). Less concerning causes include constipation with
associated overflow.

Coeliac disease
Coeliac disease is a chronic incurable condition associated with villous atrophy
in the small bowel [16]. Triggered by gluten in a child with at risk genetic
profile, immune responses lead to an inflammatory change in the small bowel
characterised by villous atrophy, crypt hyperplasia, and intraepithelial lympho-
cytosis. Although classically, the presentation of coeliac disease is ofmalabsorp-
tion (including diarrhoea, failure to thrive, low levels of micronutrients, and
abdominal distention), it is now clear that children can present with a wide
range of gastrointestinal and non-gastrointestinal symptoms. In a large New
Zealand patient cohort, 38.9% of 222 children presenting with GI symptoms
reported diarrhoea [17].

The management of coeliac disease requires a lifelong gluten-free diet.
Generally, children respond well to GFD with up to 70–80% having normal-
isation of small bowel mucosa by 12 months after diagnosis [18, 19]. Various
novel therapies are being assessed that include peptidases (to digest gluten
intraluminally), gluten binders, and drugs that augment intestinal barrier func-
tion [20]. While much work has focused on the potential of the Nexvax2
therapeutic vaccine, the future of this intervention is unclear as a phase 2 clinical
trial was recently ceased prematurely [21].

Inflammatory bowel disease
The inflammatory bowel diseases (IBD) are a group of conditions characterised
by active and chronic inflammation in the gastrointestinal tract [22]. Crohn
disease (CD) features patchy inflammation that can be in any segment of the
gut. The other main type is known as ulcerative colitis (UC) which typically
involves continuous inflammation extending for a variable distance from the
rectum around the colon, without involvement elsewhere. Some children are
initially labelled as IBD unclassified (IBD-U), when there are features of IBD
without clear findings that definitively label as CD or UC.

Diarrhoea is a typical feature of CD, along with abdominal pain and weight
loss, while bloody diarrhoea is seen more often in UC. Symptoms, such as
diarrhoea, may extend for manymonths before diagnosis is made, especially in
children with CD [22].

The standard approach to possible diagnosis of IBD is to document that
there are inflammatory changes present (serum and/or faecal markers), while
excluding other causes, such as infection and coeliac disease. If serum inflam-
matory markers (e.g. C-reactive protein, erythrocyte sedimentation rate, or
platelets) or faecal markers (e.g. stool calprotectin) are altered in the appropri-
ate clinical setting, endoscopic assessment is required for definitive diagnosis
(endoscopic and histologic findings).

Management involves resolving active inflammation (inducing remission)
followed by maintenance of remission. Exclusive enteral nutrition is recom-
mended in many guidelines as the primary way to induce remission in child-
hood, due to high rates of remission, low side effects, and various additional
benefits (superiormucosal healing, improved bone health, enhanced nutrition)
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[23]. Other medical and surgical therapies can be used to induce remission.
Maintenance of remission may involve ongoing medical therapies, such as
biologic agents (anti-tumour necrosis factor-α antibodies). Novel nutritional
approaches being evaluated internationally include a whole-food based diet
therapy and the CD exclusion diet [24•, 25•].

Irritable bowel syndrome
Irritable bowel syndrome (IBS), a functional gut disorder, most commonly
presents with diarrhoea, but can also feature constipation or alternating
symptoms. IBS can be seen as a pattern of characteristic symptoms with
exclusion of other causes such as infections, gut inflammation, and coeliac
disease.

A low FODMAP diet (reflecting low levels of fermentable carbohydrates) is
beneficial in a number of adults with IBS and is also helpful for children with
IBS [26••, 27]. This dietary intervention, conducted under the supervision of a
trained dietitian, involves the complete exclusion of FODMAPs for a 4–6-week
period followed by a phased reintroduction of groups of carbohydrates. A
recent retrospective study showed improvement in symptoms in 23 of 29
New Zealand children with IBS [28]. Thirteen of those with diarrhoea predom-
inance had resolution of symptoms. Fructans were the most common carbo-
hydrate that triggered symptoms in these children: apples were specifically
mentioned by six children. Further paediatric studies of the short- and long-
term impacts of fermentable carbohydrate exclusion are required.

Chronic non-specific diarrhoea

Also known as functional diarrhoea or toddler’s diarrhoea, chronic non-
specific diarrhoea (CNSD) is a common but benign cause of chronic
diarrhoea. Typically occurring in toddlers, but potentially starting in late
infancy, CNSD is characterised by frequent loose bowel motions, but no
disruption to growth patterns or general well-being. Symptoms usually
improve by school age.

The Rome IV criteria define CNSD as being four or greater stools per day in a
child aged between 6 and 60 months, with no disruption of growth, if adequate
caloric intake is maintained [29]. The previous criterion of nocturnal stooling
was not included.

The approach to this condition involves careful exclusion of significant
underlying disease (such as coeliac disease or enteric infections). Various dietary
factors may contribute to loose stools: these include excessive fruit juice, exces-
sive fructose or sorbitol, and low-fat diet. Management typically involves reas-
surance and modification of diet as required [30].

Other patterns of chronic diarrhoea
Antibiotic-associated diarrhoea

Antibiotic-associated diarrhoea (AAD) can occur in any age group, how-
ever may be more common in younger children (who may be given
antibiotics more frequently). However, older children, particularly those
who receive multiple courses of antibiotics for underlying health issues,

6 Pediatric Gastroenterology (SA Saeed and K Sandberg, Section Editors)



may also develop AAD. This entity reflects an antibiotic-provoked disrup-
tion in the intestinal microbiota community. Early and profound changes
in the diversity of the intestinal microbiota are well-demonstrated [31].

AAD typically commences during or after a course of antibiotics, espe-
cially broad-spectrum antibiotics. This may then lead to ongoing loose,
frequent motions and delay the child’s return to normal activities (whether
that be preschool or school) and impact adversely upon the family’s
quality of life.

While overall changes in the patterns of the intestinal microbiota are well-
described, AAD may also be related to overgrowth of specific organisms. A
particular example of this isClostridioides difficile.C. difficile infection (CDI)may
be less likely in infancy (due to developmental lack of specific receptors for the
toxin), but is overall of increasing relevance in children overall. Furthermore,
rates of CDI are increasing dramatically in some areas of the world, with
consequent dramatic increases in morbidity and mortality [32••, 33].

While primary prevention focusing on increased antibiotic stewardship is
critical in decreasing the prescription of antibiotics in the first instance, clearly
antibiotics are unavoidable in many cases. Several reports show that co-
administration of a probiotic with the antibiotic can reduce the rates of AAD
[34•]. In this case, the probiotic should be administered from the start of the
antibiotic course and given at least 2 h separate to the antibiotic. There are no
firm guidelines as to when to cease the probiotic course: an empiric approach is
to continue for at least 1 week after the end of the antibiotics. Probiotics shown
to have roles in reducing AAD include Saccharomyces boulardii and Lactobacillus
rhamnosus [34•].

When concerned about CDI, stool testing should request specific testing for
this organism and its related toxin. CDI can be managed in the first instance
with fidaxomicin or vancomycin (or metronidazole if fidaxomicin is not avail-
able). Recurrent CDI can be managed initially with fidaxomicin (if vancomycin
is given first), vancomycin (if initial treatment with metronidazole), or a
tapering course of vancomycin [35–37, 38•]. The co-administration of S.
boulardii may be helpful. Faecal microbial transplantation (FMT) has been
shown to have extremely high efficacy for recurrent CDI in children and adults,
especially for second or further recurrences [39•, 40]. However, a recent safety
warning has been released by the Food and Drug Administration following two
cases of transmission of a multi-drug-resistant organism following FMT [41].
Consequently, FMT for recurrent CDI should only be considered in a specialised
centre under the confines of a clinical trial or within the guidance of an FMT
specialist.

Pancreatic exocrine dysfunction
Pancreatic exocrine dysfunction can present with steatorrhoea, failure to thrive,
and fat-soluble vitamin deficiency. Various aetiologies are recognised such as
cystic fibrosis and Shwachman-Diamond syndrome [42, 43]. Diagnostic find-
ings include low levels of faecal elastase (G 100 μg/g), along with fat-soluble
vitamin deficiency. Key management principles include fat-soluble vitamin
supplementation and pancreatic enzyme treatment, along with close dietary
support and regular monitoring of growth. With adequate pancreatic enzyme
treatment, diarrhoea would be expected to resolve.
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Lymphangiectasia
Primary intestinal lymphangiectasia (PIL) can present at any age through
childhood, with typical symptoms of diarrhoea, peripheral oedema, and
poor growth [44]. Recurrent infections may also be seen. Although the
exact aetiology of PIL is unclear, it reflects an underlying abnormality of
intestinal lymphatics, such that lymph contents (particularly albumin,
immunoglobulins, lymphocytes, long-chain triglycerides, and fat-soluble
vitamins) are lost in the gut. Loss of fat impacts on growth and may
generate steatorrhoea. Enteric protein loss leading to hypoalbuminaemia
leads to reduced oncotic pressure and peripheral edema and potentially
ascites, while hypogammaglobulinaemia and lymphopenia may increase
the risk of infections.

Diagnosis is with characteristic biochemical pattern and demonstration
of dilated small intestinal lymphatics histologically. Typical management
involves an ultra-low-fat diet, supplemented with medium chain triglycer-
ide predominant formulae and supplements. Albumin infusions may be
required to augment oncotic pressure and relieve symptoms due to fluid
accumulation. Although various other therapies have been considered,
several recent case reports suggest promising outcomes with rapamycin
inhibitors (e.g. everolimus) [44, 45•].

Other causes of chronic diarrhoea, including non-gastrointestinal causes
Diarrhoea is a very common side effect of medications given to children for
various reasons. The excipients present in medications given for other reasons
can also trigger loose motions; especially when multiple medications are being
given in suspension forms. Careful review of the child’s history will be impor-
tant in this entity, with consequent adjustment to the way the child’s medica-
tions are given if possible.

Furthermore, chronic diarrhoea can result from excessive use of stool soft-
eners, other laxatives, or other agents. This can reflect self-administration or
delivery by a parent or caregiver [46]. This
so-called factitious diarrhoea can be difficult to ascertain and define. However,
certain agents can be detected on specialised testing [47].

Other conditions in the abdomen could also lead to chronic diarrhoea.
These include chronic urinary tract infection and various non-enteric infections
(such as pneumonia, malaria, and others). Congenital abnormalities, such as
malrotation with incomplete obstruction or blind loop syndrome, could also
present with chronic diarrhoea.

Conclusions

Many conditions can present with prolonged diarrhoea in childhood. While a
number of these can develop at any age, some are typically seen more in
younger infancy while others are more commonly seen in older children.
Conditions featuring chronic diarrhoea can lead to significant morbidity in
children. Consequently, prompt recognition and early diagnosis are critical.
New treatment approaches are available for some of these conditions, while
others are emerging.
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