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Acute gastroenteritis is a common problem in children and refers to infections of the gastrointestinal tract caused by viral, bacterial or para-
sitic pathogens. Most cases are not serious and self-limiting. However, severe complications and a high mortality rate may be associated,
with diarrhoea being responsible for up to 2.5 million deaths worldwide in young children each year. Diarrhoea may also contribute to serious
morbidity where acute cases become persistent with a significant impact on nutritional status. Various risk factors can be identified, such as
malnutrition, young age, immune compromised and increased exposure to pathogens due to poor hygiene and sanitation. Clinical evaluation
includes a thorough assessment of the features and degree of dehydration as well as of comorbid conditions. The IMCI guidelines provide
valuable protocols for prompt management of acute diarrhoea and dehydration in children, while supplementary zinc, adequate feeding
practices and appropriate antibiotic treatment in selected cases contribute further to reduce the duration, severity and mortality of acute

diarrhoeal disease in childhood.

Introduction

Acute gastroenteritis refers to infections of the gastrointestinal tract
caused by viral, bacterial or parasitic pathogens. The most frequent
manifestations are diarrhoea and vomiting, which may also be
associated with systemic features such as abdominal pain and fever.!
It is a common problem in children. Most cases are not serious and
are self-limiting. However, severe complications and a high mortality
rate may be associated, with diarrhoea being responsible for up to
2.5 million deaths worldwide in young children each year.? Diarrhoea
may also contribute to serious morbidity where acute cases become
persistent with a significant impact on nutritional status. This article
will focus on the most common causes of acute gastroenteritis, risk
factors, clinical evaluation, recognition of serious complications like
dehydration, and effective management.

Aetiology

In children, acute diarrhoea is almost entirely caused by infections
acquired through the faecal-oral route or by ingestion of contaminated
food or water. Episodes usually last 5-10 days. Common causes are
summarised in Table .2

In developed countries viral agents of gastroenteritis are the
leading cause of watery diarrhoea in childhood. Rotavirus is
known to be the most common pathogen in children worldwide.*
Rotaviral gastroenteritis is more severe than other causes

Table I: Common causes of acute diarrhoea

Infectious

Viral
Rotavirus
Norwalk agent
Enterovirus
Calicivirus
Adenovirus
Astrovirus
Norovirus

Bacterial
Escherichia coli
Shigella
Salmonella
Yersinia
Campylobacter
Clostridium Difficile
Vibrio cholera

Protozoa
Giardia
Cryptosporidium
Entamoeba Histolytica

Adapted from Pediatric Gastrointestinal and Liver Disease, Robert Wyllie and
Jeffrey S Hyams, Elsevier 2006°

of gastroenteritis and more often results in dehydration,
hospitalisation, shock electrolyte imbalance and death. The
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clinical course varies, but 24-48 h of severe vomiting is usually
followed by fever, watery diarrhoea for 2—7 days and respiratory
symptoms in up to 40% of patients. Current rotavirus vaccines, now
included in the vaccination schedule, are effective to reduce the
frequency and especially the severity of rotaviral gastroenteritis.®

Bacterial pathogens are more common in developing countries
where poor sanitation, hygiene and water supply play a role, causing
dysentery. In endemic areas cholera is an important pathogen. The
most important protozoa causing diarrhoea are Cryptosporidium
and Giardia lamblia? Ingestion of food containing toxins (e.g.
Staphylococcus aureus) may cause rapid onset of vomiting and
diarrhoea. Due to increased rates of overseas travel, “traveller’s
diarrhoea” caused by a range of organisms not normally seen in that
environment, is occurring more frequently.*

Risk factors

Risks for gastroenteritis include immune deficiency, onset of
diarrhoea at less than three months, measles, malnutrition, lack
of breastfeeding and environmental contamination with increased
exposure to enteropathogens. Malnutrition increases the risk for
diarrhoea and associated mortality several-fold, especially so with
micronutrient deficiencies: in children with vitamin A deficiency the
risk of dying of diarrhoea, measles or malaria is 20-24%, and with
zinc deficiency 13-21%. Furthermore cases of persistent diarrhoea
(episodes that began acutely but last for at least 14 days) account for
3-20% of all diarrhoeal episodes in children less than five years of
age and up to 50% of all diarrhoeal deaths.’

Clinical evaluation

The child with acute gastroenteritis is evaluated for signs of dehydration
and shock. Table Il summarises the symptoms associated with the
degree of dehydration. Important comorbid conditions like bacteraemia,
pneumonia and malnutrition should be excluded. These children, as
well as those with immune compromise, require special attention and

Table II: Symptoms associated with dehydration

SYMPTOM MINIMAL OR NO DEHYDRATION

aggressive management as they often have a prolonged course with
increased morbidity and mortality and are more likely to develop serious
complications.

Complications

Without early and appropriate rehydration, complications like
dehydration and shock, associated electrolyte abnormalities
(hypernatraemia, hyponatraemia, hypokalaemia, hypocalcaemia and
hypomagnesaemia), hypoglycaemia, and renal failure may ensue.
Haemolytic uraemic syndrome is another serious complication.
Central nervous system complications include convulsions and
venous sinus thrombosis. These complications can be life threatening
and need prompt management.

Diagnosis

The diagnosis of acute gastroenteritis is based on clinical recognition
of the disease and rapid identification of complications. Confirmation
by appropriate laboratory investigations like stool microscopy,
culture and evaluation for viral pathogens will follow. Complications
like electrolyte disturbances should be evaluated by appropriate
serum electrolyte measurements.

Management

1. IMCI (Integrated Management of Childhood lliness) protocol
The clinical approach to the diagnosis and management of
diarrhoea in developing countries is a critical component of
the IMCI programme. Figure 1 summarises the initial approach
according to these guidelines, and the different treatment plans
A, B and C are delineated in Figures 2 and 3. Recognition of
dehydration and the degree thereof with prompt and adequate
rehydration is imperative. Management of complications
like electrolyte disturbances and maintanence of adequate
nutritional status is of further importance.

MILD TO MODERATE SEVERE DEHYDRATION

DEHYDRATION

Mental status Well, alert
Thirst Drinks normally;might refuse
liquids
Heart rate Normal
Quality of pulses Normal
Breathing Normal
Eyes Normal
Tears Present
Mouth and tongue Moist
Skinfold Instant recoil
Capillary refill Normal
Extremities Warm

Urine output Normal to decreased

Normal; fatiqued or restless, Apathetic, lethargic, unconscious

irritable Drinks poorly, unable to drink

Thirsty, eager to drink Tachycardia, bradycardia in most
Severe cases

Normal to increased Weak, thready, impalpable

Deep
Normal to decreased Deeply sunken
Normal; fast Absent
Slightly sunken Parched
Decreased Recoil > 2sec
Dry Prolonged, minimal
Recoil in < 2 sec Cold, mottled, cyanotic
Prolonged Minimal
Cool
Decreased

From Nelson’s Textbook of Pediatrics, Kliegman et al, Saunders, 18" edition'
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Figure1: IMCI protocol for the recognition and management of diarrhoea

Does the child have diarrhoea?
IF YES, ASK: LOOK AND FEEL: R ks
« For how long? = Look @t tha child § general condition DEHYDRATION
15 the chid: _
» 15 thura biood in the
stool? Lotharye of untonsclous 7
Restioss and imitable?
= Look for sunken eyes
« Offer th child fisd 1s tha chila:
Mot able 1o drink o drinking poory? Classify
e b DIARRHOEA
« Pinch the skin of the abdoman
Does # go back: =
Wary showly (longer fan 2 seconds)?
Skrwty?
and if diarrhoea
14 days or more >
and if blood g
in stool -

Twis of tha falcwing signe: 1w 15 ikt has. s cttvar servarn clussisication
- Give Thid for severe dehydration (Plan C),
| « Lethargic or unconstious oR
> B ey | A Sm e s
| = Mot able o drink or drinking poorly - o o
- Ski frequent sips of ORS on the way.
Skin pinch goas back wary siowly. DEHYDRATION g‘\"ﬂs e s < e W : :
M child Is 2 years or older and there is cholera in your area,
pive antibiotic for cholers.
Twea of the fallowing signs: » Give fluid and food for sema debydration (Plan Bj.
= Festiess ifrilable I child also has & severs cla :
« Sunkeei syes SOME - Rafar URGENTLY to with mather
= Drioks cagery, thirsty DEHYDRATION Qhdng fraquent sips of ORS on the way.
» Shin ganch gous buck shoty. Ackiion
» Advise mother whien bo returm immedistely.
¥ Followesip i 2 days 1 nol imgeovieg
Mot enough signa o clasaify as some NO ¥ Give flud and food ta treat darrhoen ot home (Plan A)L
o severs daitydraton. DEHYDRATION ¥ Advise mother when to retum immedistely.
» Follow-up in 2 days i nol improving.
= Dahystration prasent - bafors reforral unless the chid has another
PERSISTENT Eovare classficason
DIARRHOEA - Rafor 12 haapial.
* No dehydration. PERSISTENT » Adviec tha mothar on feeding o child wha has
DIARRHDEA PERSISTENT DIARRHOEA.
B Give mullivlamin, mnaral supplament for so weeks
» Adviss mathar whan 1o fetm mmadiately
» Follaw-up in & days.
|
= Blood in the sioal. B Treat for § days with an orsl antibiotic recommended for
DYSENTERY
» Advisg mother when to ratum immediately
» Folow.ap in & cays.

*If refesrnl iy not possible, manage e child os described in Infegral
Amnax: Where Releral Is Not Possible. and WHD guidelines for inpaticnd case.
DANGER SIGNS, COUGH
DIARRHOEA
ASSESS AND CLASSIFY

From IMCI Guidelines6

Figure 2: IMCI Treatment plans A and B for acute diarrhoea

(See FOOD advice on COUNSEL THE MOTHER chart)

» Plan A: Treat Diarrhoea at Home

Counsel the mother on the 3 Rules of Home Treatment:
Give Extra Fluid, Continue Feeding, When te Return

1. GIVE EXTRA FLUID (s much as the ehild will take)
» TELL THE MOTHER:

- Broastfeed froquantly and for longor at each fead.

teod-based fluids (such as soup, rice water, and yoghurt drinks), or clean water.

- It the child is exclusively breastied, give ORS or clean water in addition to breast milk
- If fhe child is not exclusively breastled, give one or more of the following: ORS salution,

ted Management of Childhood lilness. Treal the Chid

GIVE EXTRA FLUID FOR DIARRHOEA AND CONTINUE FEEDING

» Plan B: Treat Some Dehydratfon with ORS

Give in clinic recommended amount of ORS over 4-hour period
» DETERMINE AMOUNT OF ORS TO GIVE DURING FIRST 4 HOURS.

AGE" Uptodmonths | dmonthsupto | 12months upto 2 yoars up to
WEIGHT <Bkg 62 10kg 10.<12kg 12-19kg
Tl 200 - 400 400 - 700 700 - 00 00 - 1400

I is especially important to give ORS &t home when:
- the child has been ireafed with Plan B or Plan C during this visil.
- the ehild cannol relum 1o 8 slinic i the diamhosa gols worss.

» TEACH THE MOTHER HOW TO MIX AND GIVE ORS. GIVE THE MOTHER 2 PACKETS
OF ORS (1000 mi] TO USE AT HOME.

» SHOW THE MOTHER HOW MUCH FLUID TO GIVE IN ADDITION TO THE USUAL
FLUID INTAKE:
Up o 2 years
2 years of more

50 to 100 mi afier each loose stool
100 1o 200 mi after sach loose stool

Toll the mother to:

«  Give frequent emall gips from a cup.
= i the child vomits, wait 10 minutes. Then continue. but more slowly.
- Contnue oiving exira fud until the darhoea stops,

2. CONTINUE FEEDING
3. WHEN TO RETURN } Soo COUNSEL THE MOTHER chart

* Use the chvkd's age only when you do nol know the weght. The appiosimale amount of ORS reguired (i inl) can
#i50 b cakculafed by mutipdping twe chid's weght (in kgl umes 75

» If the chiki wanis more ORS than shown, give more.
» For infants under 8 months who are not breastfed, also give
100-200 mi clean water during this pericd.

» SHOW THE MOTHER HOW TO GIVE ORS SOLUTION,
» Give frequent small sips from a cup.
# If the child vomits, wait 10 minutes. Then continue, but more slowly
= Confinue breastfesding whenever the child wants.

> AFTER 4 HOURS:
* Reassess the chid and dlassify the child for defydration
« Selecl the appropriate plan to continue treatment
« Begin feeding the child in clinic.

» IF THE MOTHER MUST LEAVE BEFORE COMPLETING TREATMENT:
» Show her how to prepare OR'S solution at homa.
» Show her how much ORS fo give to finish d-hour reatment 8t home
= Give her enough ORS packets to complete rehydration. Also give her 2 packels
@3 recommended in Plan A,
« Explain the 3 Rulas of Homa Traatmani:

1. GIVE EXTRA FLUID
2. CONTINUE FEEDING
3. WHEN TO RETURN

See Plan A for recommended fuids
and
See COUNSEL THE MOTHER chart

From IMCI guidelines6

Professional Nursing Today 2010;14(1)




. Clinical: Acute gastroenteritis in children

Figure 3: IMCI treatment plan C for acute diarrhoea

GIVE EXTRA FLUID FOR DIARRHOEA AND CONTINUE FEEDING

(See FOOD advice on COUNSEL THE MOTHER chart)

» Plan C: Treat Severe Dehydration Quickly

» FOLLOW THE ARROWS. IF ANSWER IS “YES", GO ACROSS. IF “NO", GO DOWN.

START HERE Stant IV fuid immediately, If the child can drink. give ORS by mouth whils the drip is set
up. Give 100 mikg Ringer's Lactate Solution (or, if not svailable, normal salina)),
Can you give divided as follows:
intravenous (IV) fuid [ YES * i T T
Immediatoly? AGE First give Then give
infants 1 hour* 5 hours

Children 30 mindes® 2 172 hours

* Repoat once if radind pufse is st very weak or nof delectable.
+ Roassass the chid every 1- 2 hours. If hydration stotus is not improving, give the IV
NO drip moro rapidly
= Also give ORS (about § mikgMour) as soon as the child can drink: usually afler
3-4 hours {infants) or 1-2 hours (childrn)
‘ « Reassess an infant after 6 hours and & child after 3 hows, Clasaify dehydration. Then
choose the approps plan (A B, or C)toc L J

ls 1V treament GIVE VITAMIN-A SUPPLEMENTATION, AS
fxrr:;an::?m\? - VES * « Rafer URGENTLY to hospital for IV treatmant NEEDED

- = I the child can drink, provide the mother wilh ORS solution and show her haw lo give

NO frequent sips during the INp.

L 2

Are you trained to
USE @ NBS0-Astc

r:‘ﬂc;:’:::'{c: . ﬁ::l;ernl}g;ar:::;r tube {or mouth) with ORS sclution: give 20 mikg/hour for § hours GIVE PYRENTAL PAOMATE’ AS NEEDED
* Reassess the child every 1-2 hours
- vES ’ - !:ku?:rn is repoated vomiting or increasing abdominal distension, give tha fluid more
e It n-,mynmu s1atus s not improving after 3 hours, send the child for IV therapy,
. » ARer & hours, reassass tha chid. Classify dahydration. Than choosa tha appropriate
P —— plan (A, B, of C} to continue treatment
|
NO _ IMMUNIZE EVERY SICK CHILD, AS NEEDED I
' o ua-amblr observe the child at least & hours after rehydration to be sure the mother

can maintain hydration giving the child ORS solution by mouth
Refor URGENTLY 1o
hospital for IV or NG
reatrment

PLAN A FLAN B
PLANC

From IMCI guidelines®

Table Ill: Comparison of different ORS formula and Y2 Darrow’s Dextrose used for intravenous rehydration

SAPA ORS WHO-0RS WHO-0RS %2 Darrow’s Gastrolyte Rehidrat
Standard Reduced Dextrose
osmolarity

Sodium 64 90 75 61 64 64 50
(mmol/l)
Potassium 20 20 20 17 20 20 20
(mmaol/l)
Chloride 54 80 65 51 54 54 50
(mmaol/l)
Base (mmol/l) 30 30 10 27 10 88 20
Glucose 2% 2% 1.35% 5% 200/24.699 4.169/14g

sachet sachet
Dextrose 9.89/13g sachet
monohydrate
Sucrose 8.079/14g

sachet

SAPA South African Paediatric Association
Lactateis being used in place of bicarbonate in half-strength Darrow’s solution. Citrate is replacing bicarbonate in ORS powder mixtures as it increases the
shelf-life and is equally effective as a base.

Adapted from Coovadia’s Paediatrics and Childhealth, DF Wittenberg, Oxford University Press, 20092
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2.

Oral rehydration solutions (ORS)

The vast majority of infants and children can effectively be
rehydrated with oral rehydration solutions. Caregivers are taught
to start with 50-100 ml after each loose stool in children less
than two years of age and 100-200 ml after each loose stool in
children older than two years. Important in cases of vomiting, is
to give small quantities of fluid at a time, to prevent immediate
vomiting due to vagal nerve irritation. Table Il compares
commercially available rehydration solutions with that proposed
by the WHO and South African Paediatric Association. The
mother can also be taught to mix a home prepared solution with
one litre of boiled and cooled down water, eight teaspoons of
sugar and half a teaspoon salt. It is however imperative to give
written instructions to the mother, because confusion between
the quantities of salt and sugar to be added can lead to severe
hypernatraemia with devastating neurological consequences.
Children who vomit continuously or refuse ORS can be rehydrated
via nasogastric tube. Cases of failed oral rehydration, shock, or
contra-indications to oral rehydration such as paralytic ileus will
need intravenous rehydration. Once children are rehydrated,
continued ORS should be given to replace ongoing losses till the
diarrhoea has stopped.

Feeding

As far as tolerated, normal feeds, especially breastfeeding, should
be continued. Offering regular small feeds is often successful in
achieving adequate intake. Formula should not be diluted. Food
with complex carbohydrates (rice, wheat, potatoes, bread and
cereals) are usually tolerated well. Fatty foods or food high in
simple sugars (juices, carbonated sodas) should be avoided. In
some cases of prolonged diarrhoea where the intestinal brush
border surface and luminal enzymes are affected, secondary
lactose intolerance can ensue. Using fermented milk products
like yoghurt may overcome the problem, but in selected cases
temporary change to a lactose free formula and sometimes
semi-elemental feeds is necessary.

Zinc supplementation

Oral zinc supplementation (10mg/d < 6months, 20mg/d >
6months) for 10-14 days during the acute diarrhoea episode
reduces the duration and severity of diarrhoea in developing
countries and could prevent 300 000 deaths.1 Previously it
was thought that zinc supplementation stimulates the immune
system and corrects zinc deficiency, but recent studies show
that zinc is also beneficial in children that are not zinc deficient,
acting in a drug-like manner, being pathogen and toxin specific.
Research shows that zinc blocks the secretory effects of the
cholera toxin or inhibits adhesion of pathogens in enteropathic
Escherichia Coli infections.7

Additional therapies

Antimotility agents like loperamide are contraindicated in
children. Similarly, due to the potentially serious side effects
(lethargy, dystonia, malignant hyperpyrexia) of anti-emetics such
as the phenothiazines, they are of little value, and careful oral
rehydration is usually sufficient." One of the newer anti-emetics,

ondansetron, is a selective serotoninergic 5HT3 receptor
antagonist with no sedative effect or extrapyramidal reactions.
This drug has been shown, in well designed studies, to be
effective against placebo in relieving vomiting, reducing the need
for intravenous fluids and decreasing hospitalisation.®

Antibiotic therapy

Timely antibiotic therapy in selected cases, such as dysentery
where there is blood, mucus and leucocytes in the stool, may
reduce the duration and severity of the diarrhoea. Ciprobay 15
mg/kg bd for three days is currently the drug of choice.

Prevention

Promoting exclusive breastfeeding, improving complementary
feeding practices and improving water and sanitation facilities
as well as promotion of personal and domestic hygiene play a
major role in the prevention of acute gastroenteritis. Rotavirus
immunisation which is now included in the national immunisation
programme will reduce the morbidity and mortality due to
diarrhoea significantly. Prevention of malnutrition and vitamin
A supplementation are further priorities. Improved management
of diarrhoea through prompt identification and appropriate
treatment significantly reduces the duration of diarrhoea,
nutritional deterioration and mortality

Conclusion

Acute gastroenteritis is a common problem in childhood that may be
self-limiting and short lived, but may also have serious complications
with a high morbidity and mortality. Through prompt identification
and appropriate management as well as implementation of simple
preventative measures the morbidity and mortality of acute diarrhoea
can be reduced significantly.
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