
D
ow

nloaded
from

https://journals.lw
w
.com

/jpgn
by

jL7iH
iJrKKdxftyLaaVx58M

ZhvnO
R
3ynbyAP1cSb6G

avw
AN

h17H
gY0JzIuLW

c4y3N
R
5iEfVs0rbO

3iEkxVxw
Q
pBQ

FjSW
G
0O

vxs4uFO
G
bt/jJ48M

YW
lO
hnO

80C
Q
vnJ9XtEJrkO

lvD
w
N
Ftt1bk4zXG

TA==
on

06/02/2020
Downloadedfromhttps://journals.lww.com/jpgnbyjL7iHiJrKKdxftyLaaVx58MZhvnOR3ynbyAP1cSb6GavwANh17HgY0JzIuLWc4y3NR5iEfVs0rbO3iEkxVxwQpBQFjSWG0Ovxs4uFOGbt/jJ48MYWlOhnO80CQvnJ9XtEJrkOlvDwNFtt1bk4zXGTA==on06/02/2020

 Copyright © ESPGHAN and NASPGHAN. All rights reserved.

Acute Gastroenteritis in Children of the World:

What Needs to Be Done?
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ABSTRACT

The incidence of gastroenteritis has greatly reduced due to improved hygiene

conditions in developing countries and the use of rotavirus vaccine. Still

thousands of children, however, die from gastroenteritis, most of them in poor

countries. Yet gastroenteritis management is simple, inexpensive, and effec-

tive and is largely the same all over the world. Universal guidelines for

gastroenteritis guide the management and include simple interventions put

forward early in the course of the disease. Treatment includes rehydration,

continuing oral feeding, and anti-infective drugs in selected clinical conditions

related to the symptoms or to host-related risk, and possible additional drug

treatment to reduce the duration and severity of symptoms. There may be

minor geographical differences in the treatment applied due to health care

organizations that do not substantially change the standard universal recom-

mendations. Prevention is recommended with sanitation interventions and

rotavirus universal immunization. Implementation of those interventions

through educational initiatives and local programs in target areas are needed.

A series of recommendations for interventions, education, and research

priorities are included here with the aim of reducing the burden of gastroen-

teritis, to be pursued by scientists, physicians, policy makers, and stakeholders

involved. They include the need of recommendations for the management of

gastroenteritis in malnourished children, in those with chronic conditions, in

neonates, and in emergency settings. A reference system to score dehydration,

the definition of optimal composition of rehydration solution and the indica-

tions for anti-infective therapy are also included. Rotavirus immunization

should be actively promoted, and evidence-based guidelines should be

universally implemented. Research priorities are also indicated.
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(JPGN 2020;70: 694–701)

What Is Known

� Gastroenteritis is still a major cause of death in
children and of costs for societies and families
worldwide.

� In addition, its epidemiology and other clinical and
experimental data open new threats and new hopes
for prevention and management

What Is New

� This position paper provides a list of priorities that
require attention and resources.

� Amongtheothers, the compositionoforal rehydration
solution should be revised, anti-infective therapy
should be better standardized, and guidelines should
be reviewed and implemented.

� Research on pathogens and their mechanisms and
new drugs is needed.

� Finally, at risk groups including malnourished chil-
dren should be the target for prevention and
management initiatives.
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BRIEF SUMMARY OF THE PROBLEM AND
FISPGHAN ACTIVITIES

A cute gastroenteritis (AGE) is a common cause of morbidity
and mortality in infants and children. A child younger than

5 years may experience as many as 1 to 5 episodes of acute diarrhea
each year. According to the Global Health Data Exchange in 2016,
diarrhea was the eighth leading cause of death among all ages (1.65
million deaths) and the fifth leading cause of death among children
younger than 5 years (446,000 deaths). Malnutrition, unsafe water,
and sanitation continue to be leading risk factors for diarrhea (1).
Almost 40% of these deaths have been putatively linked with
rotavirus (RV) and most occur in low-income countries. AGE is,
however, also an important health problem in developed countries
as it leads to frequent emergency room visits, hospital admissions,
and high costs to both society and families, and death is not
exceptional (in western European countries approximately 300
children die annually due to gastroenteritis).

If AGE and dehydration are recognized and treated promptly
and appropriately, the prognosis of diarrhea is good. Therapy is
crucial, easy, and inexpensive. The major goal is to restore
hydration and prevent dehydration, which can be achieved with
oral rehydration solution (ORS). Avoiding fasting and continuing
feeding are also important. In striking contrast, in rich countries
and in private facilities in poor countries, unnecessary medical
interventions are often applied, including inappropriate hospital
admissions, microbiological investigations, diet restrictions, and
medication administration.

In terms of prevention, hygiene measures (particularly the use
of clean water and toilet systems) that can successfully reduce fecal
contamination, and immunization particularly against RV, strongly
reduce morbidity and mortality. Developing and applying the means
of effective education of mothers in the early recognition of acute
diarrhea as a potentially dangerous condition and what actions to take
is extremely important particularly in developing countries.

The Federation of Pediatric Societies of Gastroenterology
Hepatology and Nutrition (FISPGHAN) has prioritized AGE since
its foundation. In 2012, a FISPGHAN expert working group (WG)
identified priorities for medical intervention, education, and
research to reduce the morbidity and mortality associated with
AGE, which are still valid (2) (Table 1). Some have been achieved,
also with the active intervention by FISPGHAN. In addition to
indicating the priorities, the WG directly promoted important

initiatives. An article that described a comparison of the recom-
mendations for the management of gastroenteritis using available
guidelines demonstrate major similarities (3). Based on this article,
the WG formulated universal recommendations for the manage-
ment of acute diarrhea (4), took an active role in education
initiatives in developing countries, and tested the efficacy of e-
learning programs (5). In addition, 2 informative videos were
prepared by a group of young pediatric gastroenterologists targeting
caretakers and social workers explaining the clinical signs, alarming
conditions, and principles of management of gastroenteritis (https://
www.youtube.com/watch?v=IYW9hpcAKwk). These videos have
been translated in different languages.

In this report, a group of experts from all the societies
forming FISPGHAN provide a global summary of AGE and indi-
cate the major interventions needed to improve the health condition
of children with a particular focus on low-income countries, which
is the ultimate mission of FISPGHAN. Moreover, a list of unre-
solved problems, which should be the focus of future research and
endeavors, is also included.

The article was not intended to produce recommendations on
how to treat or prevent gastroenteritis. Rather it aims at briefly
providing a picture of the current situation and open issues and
provide a list of priorities for improving management and preven-
tion. Priorities include recommendations for management, research
issues, and further initiatives that FISPGHAN could engage
or promote.

The article was constructed by agreeing on a list of topics that
were handled either directly by the members appointed by the
societies forming FISPGHAN or by outer experts that are included
as authors. An extensive discussion took place among members
which eventually led to the list of recommendations that are included
in the last part of the article and reflect the position of the societies
forming FISPGHAN about what needs to be done by political,
scientific, and health care agencies and institutions (including FISP-
GHAN) to reduce the burden of gastroenteritis worldwide.

Changes and Novelties in the Epidemiology of
Acute Diarrhea

Launched in the year 2000, the Millennium Development Goal
4 (MDG4) had the ambitious aim of reducing the global mortality rate
of children younger than 5 years by 2015 by two-thirds. MDG4 was

TABLE 1. Priorities indicated by the Federation of Pediatric Societies of Gastroenterology Hepatology and Nutrition Working Group report 2012
�

Priorities Medical interventions Education Research

1 Rotavirus immunization

(target coverage >80%)

Hygiene procedure focused on 3 issues:

Hand washing with soap/access to safe

water/toilet construction

Family education and promotion of

ORS provided during well-being visits

Implementation of breast-feeding

Understand the perturbations of the intestinal

microbiome and the metabolome during episode

of acute gastroenteritis

2 Promote early use of optimal

composition ORS

Dissemination and implementation of

guidelines for the management of acute

gastroenteritis. Education of women

improves child health

Investigate environmental and host factors, such as

immune function, that may affect outcomes in

children with acute gastroenteritis

3 Reduce inappropriate medical

interventions

e-Learning programs for a worldwide

education on acute gastroenteritis with an

emphasis on education of girls and women

Apply systems biology methodology integrating

host, microbial, immunologic, genetic, and

epigenetic factors to identify novel metabolic

pathways, which will lead to the discovery of new

therapeutic interventions and more effective ORS.

�
From ref (2).ORS ¼ oral rehydration solution.
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aimed at reducing childhood mortality due to acute diarrhea (6). The
goal was, however, not fully achieved, and substantial challenges
remain to be addressed.

In 2015, the MDGs were replaced by the more comprehen-
sive, although less health-focused, Sustainable Development Goals.
Sustainable Development Goal 3.2 is the main indicator for improv-
ing child survival, with the aim of reducing mortality of children
below the age of 5 years to fewer than 25 deaths per 1000 live births,
decreasing neonatal mortality to fewer than 12 deaths per 1000 live
births, and eradicating preventable deaths of newborns and children
younger than 5 years by 2030 (7).

In 2015, mortality due to diarrheal diseases and lower
respiratory infections decreased in children younger than 5 years
due to the continued expansion of routine immunization programs,
improved sanitation, and better access to health services and care-
seeking behaviors for childhood illnesses, particularly in lower-
income countries. Diarrheal diseases, however, remain an important
health problem globally and the results of MDG4 reduction have not
been consistent across all regions, with Sub-Sahara Africa and
South Asia reporting considerable mortality.

Viruses are the most common agents of AGE, accounting for
>60% of pediatric cases, followed by bacteria and parasites (8–10).
The prevalence of individual pathogens varies widely between
geographic areas and different age groups but globally RV infection
remains the leading cause of diarrhea in children younger than
5 years (10,11).

Molecular methods have substantially increased the sensi-
tivity of pathogen detection and have expanded the understanding
of etiologic agents in diarrhea (10–12). In a large cohort of children
between 0 and 2 years with AGE, quantitative polymerase chain
reaction identified pathogens in 65% of episodes, compared to 33%
using traditional microbiologic studies (12). Thus, some pathogens
such as heat-stable enterotoxin-producing Escherichia coli (ST-
ETEC), Shigella, and Cryptosporidium were previously underesti-
mated (13). These pathogens are common agents of moderate to
severe diarrhea in young children in low-resource countries (9).
Quantitative polymerase chain reaction determinations supported
higher estimates of these pathogens and increased the attributable
incidence for Shigella and Campylobacter jejuni/coli 2-fold, for ST-
ETEC 1.5-fold, and for adenovirus 40 of 41 five-fold, compared
with estimates based on culture or immunoassay (11).

Interestingly, enterotoxin-producing E coli was found to be a
frequent agent of mild to moderate gastroenteritis also in high-
income countries (13), raising the hypothesis that there may have
differences in severity rather than the issue of distribution between
low- and high-income countries.

Currently, several multiplex nucleic acid tests are available for
the detection of a spectrum of enteric pathogens (14). The advantages
of these tests include the breadth of pathogens discovered, the rapid
turnaround, and the accuracy of their results. The challenges and

setbacks include the high costs, limitations in identifying the true
causative role of multiple pathogens in a stool sample of an affected
patient, and the lack of bacterial isolates needed for antibiotic
susceptibility and outbreak analysis. At present, the understanding
of the prognostic, therapeutic, and pathogenic significance of multi-
ple agents in a stool sample is limited, making it difficult for the
clinician to evaluate the results of these special tests.

Vaccines for Prevention of Acute Diarrhea

Various enteric vaccines have been developed to reduce the
incidence of acute diarrhea including cholera, typhoid, and RV
vaccines (15–17). Because the efficacy rates of the currently
available oral killed whole-cell oral cholera vaccine are between
50% and 60%, its inclusion in national immunization programs of
endemic countries will depend on the prevalence of cholera, the
frequency of outbreaks, and accessibility of healthcare services
(15). A similar approach applies to typhoid vaccination. Thus, until
further developments, wide-scale implementation of typhoid vac-
cinations will be evaluated in the light of efficacy rates and the
burden of the disease in a particular country or setting (16).

EFFICACY OF VACCINES AND THEIR
DIFFERENCES IN HIGH- AND LOW-INCOME

AREAS
RV vaccine plays a major role in preventing AGE (18). The 2

commercially available RV vaccines, prequalified by the WHO, are the
human monovalent vaccine and human-bovine reassortant pentavalent
vaccine. Other 2 monovalent vaccines have been developed and made
available in India and China. Differences in efficacy rates have been
noticeably evident for high- and low-income countries (Table 2). The
efficacyofRVvaccines is lower in low-incomecountries.The reasonsare
still unclear; however, differences in gut microbiome and human leuko-
cyte antigen groups, titer of anti-RV IgA in mother’s breast milk, and a
possible interference of oral polio vaccine, may play a role in determining
a lower efficacy in these settings. Due to the higher burden of diarrhea in
these countries, more cases can, however, be prevented in these areas. No
increased risk of serious adverse events has been observed for any RV
vaccines in both the high- and low-income countries.

DISSEMINATION AND BARRIERS TO
IMMUNIZATION

The efficacy of RV vaccines has been well established. A
decade following the global dissemination, RV immunization has
been included in the national and subnational immunization pro-
grams of 92 countries. A reduction of >80% and 50% in disease
burden has since been observed in both high- and low-income
countries, respectively (18). Recently, in a few European countries,
targeted RV immunization has been proposed, for example, for

TABLE 2. Prevention rates from case-controlled strains for RV vaccine in high-income and low-income countries in the first and second year of
vaccination

�

Prevention rates (%)

Type of diarrhea Income status Monovalent vaccine Pentavalent vaccine

Severe RV diarrhea High-income countries 84% (82) 92% (82)

Low-income countries 63% (37) 57% (41)

Severe all cause diarrhea High-income countries 41% (35) NAy (NA)

Low-income countries 27% (17) No effect (15)

�
Based on data from ref (17).
yNA¼ not available.
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preterm infants only, but the general conclusion is that RV immu-
nization should be universally offered to all infants regardless of
geography, age, and health condition (19)(European Academy of
Paediatrics and ESPID, under review).

The FISPGHAN WG on AGE conducted a specific study on
the barriers limiting RV immunization worldwide (20). The single
most frequent barrier in this study was the cost. The lack of
perception of severity of AGE is, however, also a significant barrier
(20) (Fig. 1). Another major factor for the limited implementation of
RV vaccination in countries with high disease burden remains the
logistical support for the program. Failure to grasp the ease of
disease transmission with a low viral load is another issue.

Several new vaccines are in the pipeline. Because there are no
licensed vaccines against ETEC, the development of a suitable
candidate vaccine could be beneficial for children in low-income
countries and for travelers. Currently, an attenuated ETEC vaccine
candidate, ACE527, that is co-administered with a mucosal adjuvant
the double-mutant heat-labile toxin of ETEC, has demonstrated a
protective efficacy rate of 66% against severe diarrhea among human
volunteers challenged with virulent ETEC strain H10407 (21).

Comparison of Recommendations in Different
Countries, Development of Universal
Recommendations for Nonmalnourished
Children, and Main Novelties About
Management of Acute Diarrhea

Clinical practice guidelines universally recommend rapid
assessment of dehydration and shock. Although most guidelines
recommend that the actual loss of body weight be used to quantita-
tively estimate dehydration (4), prior data on the weight may be

unavailable. Scoring systems based on clinical signs are suggested
by the WHO and other institutions, although their reliability may be
limited to selected settings (22). The Clinical Dehydration Scale is
an easy tool supported by guidelines and is reliable in estimating
diarrhea induced fluid losses (22). Mild to moderate uncomplicated
AGE without underlying comorbidity or dysentery (as indicated by
bloody stools) does not require routine microbiological or other
laboratory work-up (4).

The management of AGE is based on 4 pillars: rehydration;
anti-infective therapy; additional treatment of AGE/diarrhea to
reduce its duration and severity; and nutritional management.

1. The primary objective of management of diarrhea is to prevent
potentially fatal complications including dehydration, meta-
bolic acidosis, electrolyte disturbances, and sepsis. Achieving
rehydration relies on the administration of rehydration solution
via the oral or, in a small proportion of carefully selected
children, the intravenous route (23). Most clinical guidelines
recommend low osmolarity (�75 mmol/L Naþ) ORS3, but
lower concentrations of Naþ have been used successfully. Thus,
the optimal composition of ORS is debatable. The advantage of
having a single ORS is quite clear and WHO ORS has been the
most important preparation achieved by WHO since its
formulation. On the contrary, the knowledge, epidemiology,
and management of AGE have changed through the years and it
may be timely to reconsider the composition of ORS taking into
account efficacy, costs, stability, and palatability. Although
palatability may be an issue in children with no or mild
dehydration, Naþ concentration and its stoichiometric ratio
with glucose should be optimized based on intestinal fluid
absorption. Vomiting may impair oral rehydration. The use of
ondansetron, particularly in emergency settings, may prove
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From ref (20), modified.
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useful in overcoming a dangerous phase of AGE, and prevent
hospital admission or the need of intravenous rehydration. This
has been shown in interventions of improved clinical practice
and in high-income and low-income countries (24). Nasogastric
administration of ORS, although not widely used as a second-
line treatment, is an effective alternative to intravenous fluids
particularly in resource-poor settings (25).

2. Anti-infective therapy is still an unresolved issue in AGE (26).
There are 2 potential reasons for deciding on the use of
antibiotic therapy in gastroenteritis: clinical conditions and
host-related risk factors.
Microbiological investigation is generally not indicated in
AGE, unless anti-infective therapy is considered. Most guide-
lines recommend not giving antibiotics unless there is sepsis,
cholera, or significant comorbidity. Children with suspected or
confirmed invasive disease or with sepsis, demonstrated by
blood culture or by an increase in inflammation markers,
including C-reactive protein or neutrophilic leukocytosis
should receive antibiotics once fecal samples have been
obtained. In absence of sepsis, or immunosuppression,
antibiotics should be used in response to culture results, or
endemic infections specific to region of the world. ‘‘Dysen-
tery,’’ and inflammation with elevated markers, do not always
warrant antibiotic treatment, depending on the pathogen.
An example may be the isolation of Shiga toxin–producing E
coli (E coli 0157:H7) in the stools, in that case the use of
antibiotics in absence of sepsis or underlying conditions is
contraindicated. The potential indications and choice of
antibiotics for anti-infective therapy are listed in Table 3.
Hence the potential reasons for requiring a microbiological
investigation of stools correspond to potential indications for anti-
infective therapy, although the criteria for testing and treatment
are difficult to develop. The etiology affects therapy and there is
evidence of significant benefit for the use of antibiotics in diarrhea

caused by Vibrio cholerae, and less strong evidence for Shigella
and for persistent diarrhea (26–28). Children infected with Shiga
toxin–producing E coli should not receive antibiotics. If
Clostridium difficile is obtained from an otherwise healthy child
with AGE, it should not be treated. For nontyphoidal Salmonellae,
there are no universal recommendations and it is suggested to treat
with antibiotics all infants less than 3 to 6 months of age due to an
increased risk of invasive disease (29).
Severely immunocompromised children should be tested and,
even if negative, considered for empirical antimicrobial
treatment. Severe RV diarrhea in the hospital setting may be
effectively treated with oral administration of human immu-
noglobulins given once at 400 mg/kg body weight (30). Severe
acute malnutrition is also an indication for antibiotic therapy,
independent of the presence of diarrhea (31). The choice of
antibiotics and duration of treatment are far from being
standardized. However, based on etiology and risks factors, the
most common indications are listed in Table 4.

3. Additional treatment of diarrhea aims at reducing the duration
and severity of symptoms and encompasses a number of
heterogeneous therapies.
Oral administration of zinc and early refeeding with an age-
appropriate diet are recommended in all clinical guidelines (3).
In countries where many children are at risk of malnutrition,
zinc is part of routine management of AGE. Zinc should be
given as a therapy (usually tablet of 20 mg/day).
Several interventions have been proposed with the aim of
reducing the duration and severity of symptoms. They should,
however, always be considered as adjunct to rehydration and
based on solid evidence. There is a discussion about the efficacy
and importance of interventions put forward to reduce the
duration and intensity of AGE. There is a fear that these
interventions may detract from rehydration which is the basic
therapy of AGE. In addition, not all interventions proposed as

TABLE 3. Potential indications for antibiotic therapy in acute gastro-enteritis (AGE)

Clinical condition Host-related factors Setting-related risk factors

Dysenteric diarrhea Age <3 (or 6) mo Infants day care settings

Fever, increased inflammation markers Invasive bacterial infections Hospitals

Prolonged diarrhea Severe acute malnutrition Closed institutions

Small intestinal bacterial overgrowth Chronic underlying disease Traveler’s diarrhea

Antibiotic-associated diarrhea Immunodeficiency

Toxic state

TABLE 4. Antibiotics choice in acute gastro-enteritis (AGE)

Condition First finding Alternative drugs

Small intestine Cotrimoxazole

Bacterial overgrowth Metronidazole

Invasive/toxic state Ceftriaxone Ampicillin

Antibiotics Metronidazole

Campylobacter jejuni Azithromycin Ciprofloxacin, vancomycin

Clostridium difficile Metronidazole Vancomycin

Nontyphoidal Amoxicillin or ceftriaxone Trimethoprim-sulfamethoxazole

Salmonella typhi Third-generation cephalosporins Chloramphenicol

Shigella Azithromycin, ceftriaxone Cefixime, ciprofloxacin

Yersinia Trimethoprim sulfamethoxazole Ceftriaxone

Vibrio cholerae Azithromycin Doxycycline (<8 y), ciprofloxacin

ETEC Azithromycin (only for traveler’s diarrhea) Trimethoprim sulfamethoxazole

Traveler’s diarrhea Cotrimoxazole

ETEC ¼ enterotoxigenic Escherichia coli.
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adjunct to oral rehydration are effective or are they necessarily a
priority in terms of public health concern, particularly under
resource-restricted conditions. On the contrary, the perspective
of shortening the symptoms of an individual child and his/her
family should not be neglected and if there is an affordable and
effective intervention to shorten diarrhea even by 1 day, the
intervention may be considered. The features of the ideal drug
for AGE are reported in Table 5. Based on current available
data, the physician may select effective intervention to be
administered to shorten the duration of symptoms.

4. Nutritional management. Nutrition is an important component
in the management of AGE. The current recommendation is to
continue feeding the child with AGE with a regular diet without

restrictions. The nutritional approach, however, is considerably
affected by local traditions and several dietary modifications are
applied in many geographical locations, generally with little or
no evidence of efficacy. The efficacy of a lactose-free diet in
hospitalized children with AGE has been shown in a meta-
analysis of 33 trials, of which 28 were performed in an inpatient
setting. Lactose-free diet was associated with a shorter duration
of diarrhea and reduced treatment failures. It may also be
effective if diarrhea persist over 7/14 days. The data, however,
did not include malnourished children nor were they performed
in countries in which mortality is high (32). A trial of lactose-
free feeding in malnourished children showed no impact on
diarrhea (33). In conclusion, the management of AGE is simple
as shown in the algorithm reported in Figure 2 (34).

Paucity of Evidence in the Management of
Diarrhea in Malnourished or At-risk or
Immunocompromised Children

Diarrhea was the second leading cause of death in low-
income countries in 2016, and most of these cases were children
with severe malnutrition. AGE is a strong predictor of mortality in
malnourished children (35,36). The treatment of AGE in the
malnourished child is part of the updated WHO guideline on the
management of severe acute malnutrition in infants and children

TABLE 5. The ideal antidiarrheal drug

Reduces fecal losses

Prevents dehydration

Effective independent of pathogen

Antimicrobial effect

One single dose to take orally

No side effect

Widely available

Low cost

Palatable

Pos Neg 

Yes 

Yes 

ACUTE DIARRHOEA 
↓  stool consistency and/or > 3 stools /24 hrs < 7 days 

Clinical Dehydra�on Scale 

 Moderate/Severe 
(score 5-8) 

 No 
(score 0) 

 Some 
(score 1-4) 

 

Cured 

ORS & early re-feeding  

HOSPITALISATION / REFER 

• Clinical dysentery 

• High fever 

• Travels to high risk areas 
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FIGURE 2. Algorithm for the management of acute gastroenteritis (AGE). The algorithm shows indications providing clear information on what to
do in the presence of red flags. Prolonged diarrhea is considered as a complication requiring investigations. Oral rehydration solution should

always be regarded as the key intervention to start with in all cases. From ref (34), modified.
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(37). The evidence for the recommendations was low or very low,
due to the limited availability of randomized controlled trials
comparing existing WHO recommendations with new treatment
options. Where direct evidence was not available, indirect evidence
from different populations, or different intervention strategies were
used. The review included clinical trials published up to 2011 (37).

Children with severe acute malnutrition who also have
diarrhea and are dehydrated need special alternative fluids to treat
dehydration. The current recommendations for the management of
diarrheal disease are based on WHO guidelines.

� The management of gastroenteritis in malnourished children is
different from that recommended in well-nourished children and
it is broad and highly variable according to a recent survey by
FISPGHAN WG (Lo Vecchio A et al, manuscript in preparation)
and there is a need for specific guidelines.

The recommendations for the management of gastroenteritis
need to be regularly updated in the light of new evidence available.
They should be based on universal principles, but tailored to
geographical, epidemiological, and organizational conditions.

Finally, there is nonconclusive evidence supporting a rela-
tionship between early AGE and subsequent functional disorders
later in life (38). The cause-effect relationship is unknown and
deserves attention.

Recommendations by the Working Group and
Action Points

Reduction in mortality rates from diarrhea in Sub-Saharan
countries and South Asia is still far from satisfactory. More
resources should be directed at maternal health care services and
educational programs for mothers and adolescents and at improving
access to safe drinking water and sanitation (7) as indicated in the
previous FISPGHAN report (2). In addition to immunization, AGE
may be prevented much more effectively by socioeconomic, edu-
cational, and hygienic infrastructural interventions. Physicians and
scientific societies should play a proactive role in lobbying, pro-
moting education, and through other initiatives. FISPGHAN pro-
duced a video targeting mothers and field workers giving simple
guidance in form of cartoons for early recognizing dehydration
https://www.youtube.com/watch?v=IYW9hpcAKwk). Those initia-
tives should be conducted on a large scale using the available
quad-media and mass communication, including social media.

Many questions on diarrhea management require interven-
tions and active research.

1. Recommendations needed
a. Management of children treated at hospital because of AGE

(this includes management in the emergency area and the
inpatient facility)

b. Specific management of children belonging to high risk
groups, including malnourished children, those with chronic
conditions, and neonates

c. Evidence-based indications for anti-infective therapy

d. Optimal composition of ORS for well-nourished and
malnourished children

2. Research issues
a. Under what conditions is the detection of a diarrhea-associated

microbe a diarrheal pathogen? Importance of qualitative,
quantitative, and patient-based diagnostic approaches

b. Stunting as a risk factor for diarrheal deaths

c. Environmental enteric dysfunction as a diarrhea-indepen-
dent process and its negative impact on the course of AGE

d. First 1000 days (gut infections during pregnancy, lactation,
and early childhood) as a risk for diarrhea and a target
for prevention

e. Efficacy and safety of specific drugs, antibiotics, probiotics,
and diet to reduce the duration and intensity of diarrhea

f. Efficacy of RV vaccine in different geographical settings

g. Cause-effect relationships between intestinal infections and
subsequent intestinal functional disorders

h. Microbiome-directed refeeding during and following
diarrheal episodes

i. High-quality randomized controlled trials on drugs or other
sustainable interventions that effectively reduce duration
and intensity of AGE

3. Future priorities of the Working Group
a. Implementation of the universal guidelines for management

of gastroenteritis based on evolving evidence, local
resources, and data.

b. Advocacy for research funding and implementation science
for current best practices, informed by pragmaticism
and resources

c. New vaccines for high burden pathogens

d. Broader dissemination of WHO recommendation for the
treatment, prevention, and effective support to children who
live in difficult conditions
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