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Gastroenteritis in infants and toddlers

Epidemiology of acute gastroenteritis

Acute gastroenteritis (AGE) is characterised by a sudden
reduction in stool consistency and increase in stool frequency
(23 in 24 hours), which may or may not include vomiting and
fever? Even in industrialised nations, infants and toddlers
still frequently suffer from AGE. The annual morbidity rate
is approximately 0.5-2 episodes in children under the age
of 3 in Europe.? The most frequent pathogens in developed
countries are viruses. In infants and toddlers under the age
of 5, these viral diarrhoeal diseases are primarily caused by
noroviruses and rotaviruses. However, due to the widespread
administration of rotavirus vaccines, the distribution by
viral pathogens has shifted: there are now fewer rotavirus
infections but more norovirus infections. The predominant
bacterial pathogen causing gastroenteritis is either
Campylobacter or Salmonella, depending on the country.

Pathophysiology of acute
gastroenteritis and dehydration

AGE can be particularly dangerous for infants and toddlers
because it causes dehydration — combined loss of water and
electrolytes — of their body. The loss of intestinal fluids pro-
duces hypovolaemia and electrolyte imbalances and, in the
worst-case scenario, this can result in shock and organ failure,
and potentially death. Severe electrolyte imbalances can af-
fect sodium, chloride, bicarbonate and potassium levels. De-
pending on the sodium concentration in the diarrhoeal stool
and which fluids are administered orally, hyponatraemia or
hypernatraemia can develop. A central element in all cases of
dehydration is an insufficient overall sodium level in the body,
as diarrhoeal diseases lead to losses of 8-12 mmol sodium/100
ml water per kg of body weight. It also involves a loss of chlori-
de (primarily from vomiting) and bicarbonate, and, in cases of
severe renal and intestinal losses, an additional loss of potas-
sium (50-90 mmol/litre potassium are lost in stools or urine).
While a healthy child needs 1-2 mmol per kg of body weight
of potassium a day, a child with diarrhoea needs significantly
more: 4-6 mmol per kg of body weight of potassium a day.

Principle
of oral glucose rehydration solutions

The discovery that water absorption in the intestine is lin-
ked to simultaneous transportation of glucose and sodium,
combined with the practical response to this discovery in
the form of oral rehydration solutions (ORSs), led to a con-
siderable reduction in mortality from acute gastrointestinal
infections in children around the world.> Using the intesti-
nal sodium cotransport, which remains intact even when
a child suffers from infectious secretory diarrhoea, enab-
les successful rehydration within a relatively short period
of time. Numerous controlled clinical studies have shown
that the results of oral rehydration using one of the recom-
mended ORSs correspond to the results achieved with int-
ravenous rehydration.3*> The current GPGE guideline from
2024 continues to recommend the use of ORSs with reduced
osmolarity (Na 50-60 mmol/I) as the treatment of choice.?

Practical aspects

Acute diarrhoea is defined by changes to stool frequency
and/or stool consistency, resulting in a larger stool quantity
(stool quantity above 10 g per kg of body weight per day or
above 200 g per day. Note: The physiological stool quantity is
5-10 g per kg of body weight per day or 100-200 g per day).
Especidlly in the first few months of life, a change in stool
consistency compared to the previously usual consistency is
a better indicator of AGE than a mere increase in the number
of stools. Acute diarrhoea typically lasts less than 7 days and
no more than 14 days. AGE should be clinically diagnosed. The
main symptoms are acute onset of diarrhoea with or without
vomiting or fever. As a detailed medical history is crucial
for appropriate diagnosis and treatment, clinicians should
establish if the child may have pre-existing diseases (metabolic
and chronic bowel diseases, immunodeficiencies), if there are
other cases in the child’s family and environment, and if the
child has taken antibiotics or other medication. Additional
risk factors for bacterial infections, e.g. from consumption
of potentially contaminated food (raw milk/meat, etc.) or
changesindiet (e.g. switching milk formula or starting weaning
food in infants), should be considered.



Clinicians should also establish whether the child may have
consumed food that can cause diarrhoea.? The child’s age, the
time the disease began and the nature of the main symptoms
(stool frequency and consistency, particularly in the previous
24 hours) are also important in diagnosing a potentially acute
condition.

An infant/child should be seen by a doctor in the following
cases: high fever; persistent refusal to drink liquids; persistent
vomiting; bloody or persistent diarrhoea; severe tummy
aches; reduced consciousness; or severe underlying disease.
An infant/child should be admitted to hospital in the
following cases: infants weighing under 3.5 kg or under 2
months old where oral/nasogastric rehydration has failed;
severedehydration29% of body weight; shock/severe acidosis
(pH < 7.1); hypo-/hypernatraemia; neurological symptoms;
severe (chronic) disease, kidney failure, malnutrition or failure
to thrive; suspected ileus or impairment of passage; persistent
bloody diarrhoea.? The child’s current weight (weight loss)
and the estimated loss of fluids determine the subsequent
steps.

The loss of fluids is estimated based on clinical parameters
(Table 1) and categorised in one of three levels of severity.
Additional diagnostic procedures (in a lab or elsewhere) are
primarily guided by the extent of the dehydration and the
child’s clinical condition: in cases of minimal or moderate
dehydration, blood gas analysis or electrolyte measurement
is not required, as oral rehydration is identical and safe for
isotonic and for hypo-/hypertonic dehydration.

In cases of severe dehydration, the procedure as for other
symptoms which threaten to cause shock is indicated. Depen-
ding on the clinical assessment and “setting” of the infection
(e.g. outbreak in a nursery or school, or to detect or rule out
a hospital-acquired infection), a virological, bacteriological or
parasitological stool examination may be indicated. In princi-
ple, pathogen diagnostics should only be performed if this is
expected to have implications in terms of medical treatment,
hospital hygiene, infection prevention or reporting.?

Table 1: Evaluation of level of dehydration in infants and children (CDS in accordance with Friedman et al. 2004)?

Characteristic i Scoreof 0 | Scoreof1 | Scoreof2
General appearance Normal Thirsty, restless, or lethargic, Drowsy, limp, cold,
i butirritable when touched { or sweaty; comatose or not
Eyes ! Normal i Slightly sunken ! Very sunken
Mucous membranes i Moist | Sticky i Dry
(tongue)
Tears i Tears i Decreased tearsn ! Absent tearsn

For each of the 4 characteristics, the scores are determined according to the severity and are added together:
0 =no dehydration, 1—4 = some dehydration, 5—8 = moderate/severe dehydration



Current treatment guidelines for mild to
moderate dehydration resulting from acute gastroenteritis

»Nine pillars of appropriate treatment” for acute gastroenteritis

| Using an oral rehydration solution

1l Hypotonic solution (Na 50—60 mmol/I, glucose 74—111 mmol/I)

1 Fast oral rehydration over approx. 4 hours

v Fast subsequent realimentation with normal, age-appropriate diet
\" Use of special formulaes not justified

\"| Use of diluted infant milk not justified

Vil Continued breastfeeding (at any stage of the disease)

Vi Replacing fluids with an oral rehydration solution

IX No unnecessary medication

Comments on selected points

1 Using an oral rehydration solution

Chicken broth and drinks such as tea, cola, fruit juice and
lemonade have completely insufficient electrolyte and
glucose concentrations and are often very hyperosmolar,
making them unsuitable for treating a dehydrated child, and
may be even dangerous in some circumstances. Specialist
paediatric organisations thus recommend using a special
ORS for treating children with diarrhoea.»? Homemade ORSs
pose a high risk of incorrect composition and are thus not
recommended. Ready-to-drink products from pharmacies
should be used as they have an optimised composition.?

Il Hypotonic solution
(Na 50—60 mmol/I, glucose 74—111 mmol/I)

When treating dehydration caused by AGE in Europe, the
main priority is to administer oral rehydration quickly using
an ORS based on a glucose-electrolyte solution (sodium 60
mmol/I, glucose 74-111 mmol/I) or a polymer-based electroly-
te solution, such as HiPP ORS 200 Carrot Rice Gruel.

lll Fast oral rehydration

Treatment for AGE in infants and toddlers is essentially tre-
atment for dehydration and, in cases of mild to moderate
dehydration, it can primarily be administered orally: oral rehy-
dration should also be attempted in cases of vomiting. A5 ml
dose of an ORS every 1-2 minutes, preferably by a person the
child knows and using a spoon or a syringe, usually proves to
be effective. Oral rehydration should ideally be administered
at a rate of 40-50 ml per kg of body weight over 4 hours.? To
calculate the amount of replacement fluids, the ongoing los-
ses must be considered in addition to the child’s current de-
ficit and dietary requirements: 10 ml per kg of body weight
for each instance of vomiting and 10 ml/kg body weight/24
hours for each 1°Cincrease in temperature above 37°C.2 In ca-
ses of severe dehydration, intravenous rehydration is usually
unavoidable, and monitoring in an intensive care unit may be
indicated in some circumstances.

IV Fast subsequent realimentation with normal,
age-appropriate diet

Older studies have already established the positive impacts
of early realimentation.®” So children should not go without
food — instead, they should be given normal, age-appropriate
food again as early as possible, during or after the first 4-6
hours of initial rehydration.? Breastfed infants should conti-
nue to be breastfed throughout the rehydration process. The-
re is no need to follow special realimentation diets.?



V+VI Use of special and diluted infant milk not justified

Use of milk formulas which do not contain lactose is the sub-
ject of frequent critical discussion. However, no clear evidence
has been produced to show a positive impact of routinely
using lactose-free milk formulas.? The current ESPGHAN
guideline also makes no recommendations on the subject.
Diluted formula should not be used, as this has no impact and
could also harm a child’s health.®

IX No unnecessary medication

Antiemetics should not be routinely used to treat AGE.?In
cases of severe vomiting, use of Ondansetron can be consid-
ered.? ESPGHAN has no clear recommendations on this sub-
ject!

Loperamide should not be used to treat AGE in to infants or
children because there is insufficient data to demonstrate its
safety.? ESPGHAN also advises against it.!

In cases of severe diarrhoea, the use of Racecadotril can be
considered."? There are indications for appropriate antibiotic
treatment in cases of severe Campylobacter jejuni infection,
salmonella infection in high-risk patients, acute shigella infec-
tion, symptomatic infection with C. difficile and Vibrio chol-
erae.?

There are no recommendations for standardised use of pro-
biotics to treat AGE.? Use of specific probiotic strains can be
considered."®

Oral rehydration with HiPP ORS 2000

General information

Definition:

Ready-to-drink rehydration solution made from natural in-
gredients and enriched with mineral salts to produce a nutri-
tional content tailored to the specific needs of regulating an
imbalance of water and electrolyte levels — as recommended
by ESPGHAN.

Ingredients:

Water, carrot 26%, rice 2%, glucose syrup, iodised table salt
(table salt, potassium iodate), potassium citrate, sodium cit-
rate, acidity regulator citric acid.

Indication:

Food for special medical purposes (balanced diet); for the
dietary management of diarrheal diseases of infants aged
4 months and older under medical supervision (earlier use
only after recommendation by doctor). Not suitable for par-
enteral use. Suitable for oral water and electrolyte intake
and for accompanying substitution in the subsequent reali-
mentation phase. Treatment depends on the severity of the
disease.

Contraindication:

Acute and chronic kidney failure, metabolic alkalosis, uncon-
trollable vomiting, clouded consciousness/shock, carbohy-
drate resorption disorders, bowel occlusion. Not suitable in
cases of allergy or intolerance to any ingredient contained in
the product.

Recommendations:
The composition of HiPP ORS 200 corresponds as closely as
possible to the ESPGHAN recommendations (Table 2).

Composition and properties:

HiPP ORS 200 has a composition of carbohydrates and elec-
trolytes tailored to the specific needs of regulating an imbal-
ance of water and electrolyte levels. The specific properties
and improved acceptance of the polymer solution can reduce
the need for intravenous rehydration.

Sodium:

The ESPCHAN recommendations advise using rehydration
solutions with a sodium content of 50—60 mmol/I. The sodi-
um content of HiPP ORS 200 is thus 55 mmol/I.

Potassium:
A potassium content of 25 mmol/l prevents development of
hypokalaemia.

Carbohydrates:

The polymer carbohydrates contained in HiPP ORS 200
(made from carrot and rice) have a lower osmotic effect than
monomer substances, making them particularly effective at
treating diarrhoea. Their benefit compared to glucose-based
supplements has been confirmed in clinical studies.™

Carrot:

The anti-adhesive properties of carrots reduce the adhesion
of pathogenic microorganisms in the upper intestinal tract (a
frequent cause of diarrhoea).

Citrate:

Citrate is recommended over bicarbonate as an anion in the
treatment of acute diarrhoea. This is particularly due

to its positive influence on taste and the resulting improved
acceptance of the solution, and because it reduces the likeli-
hood of flatulence. It also avoids the problem of instability in a
bicarbonate solution, caused by a reaction between the bicar-
bonate and glucose. The citrate content of HiPP ORS 200 is 7
mmol/I. It does not contain bicarbonate.



Composition:

HiPP ORS 200 (per 100 ml) P ———

Energy k] 88/kcal 21 =
Fat 0,1g
of which are saturated fatty acids 0,01g 1
Carbohydrates 429 |
of which are sugars 2,59 " H .W ’m',:
IMONTHS| . ;;
Fibres 109 U} ORAL REHYDRATION SOLUTION E
[ ] 3
Protein 0,3g Carrot Rice Gruel 4
ol IN CASE OF DIARHOEA L
for READY TO DRINK % ! (o
Salt 03¢ &bmon } ﬁ PH
L NATURAL ]
\ INGREDIENTS, ]
Sodium 120 mg noadded lactose and no added milk protein
gluten-free
Potassium 98 mg
Osmolarity (mOsmol/I) 240
Please always check the information on the packaging. This is important, HiPP ORS 200 is gluten-free and contains no added lactose
as it can change if recipes are modified at short notice. or milk protein.
Ordering information: Information for diabetics:
HiPP ORS 200 is available in all pharmacies. 100 ml of HiPP ORS 200 contains 4.2 g of carbohydrates
One packaging unit = six 200 ml bottles. (0.35 BU). Once opened, the bottle can be resealed and
Item no.: 2300 stored in a refrigerator for up to 24 hours.

(PZN: 7508641, only applicable for Germany).

Table 2: Composition of HiPP ORS 200 compared to ESPGHAN recommendation for composition of an oral rehydration
solution for children in Europe'?

ESPGHAN ORS HiPP ORS 200*

Sodium . mmol/I . 50—60 . 55
Potassium mmol/I 20 25
Chloride mmol/I >25 40
Bicarbonate : mmol/I i 0 i 0
Citrate : mmol/I : 10 7
Glucose L g/l | 13,3-20,0 L 12
mmol/I 74—111 67
Osmolarity mOsmol/I 200—-250 240

*Values are calculated theoretically and are subject to natural variations



Recommended dosage of HiPP ORS 200

1. Rehydration phase
(Compensate for fluid and electrolyte loss)

Infants and children should be given 40—50 ml ORS per kg
of body weight over 4 hours. Real-life experience has shown
that extending the rehydration period to 4-6 hours is advisa-
ble in some cases.

Breastfed infants should continue to be breastfed on de-
mand from the start of rehydration, alongside doses of
HiPP ORS 200. They should be given small individual portions
of HiPP ORS 200 between feeds.

The best way to offer HiPP ORS 200 is in multiple small por-
tions, using a spoon if necessary. Experience shows that chill-
ing the ORS improves tolerability. If the diarrhoea improves,
and depending on the wellbeing of the child, the dose of HiPP
ORS 200 can slowly be reduced until the diarrhoea stops. If
oral rehydration fails, diarrhoea persists and there are other
clinical warning signs, the current GPGE guideline states that
the child should be admitted to hospital for treatment.?

Note: If the child is vomiting, the HiPP ORS 200 chilled in the
refrigerator at 4-8°C should be repeatedly offered in small
quantities and at short intervals, ideally with a spoon (e.g. 5
ml, which is roughly 1teaspoon, every 1-2 minutes). HiPP ORS
200 is only suitable as an exclusive diet in the rehydration
phase.

2. Realimentation phase
(Return to normal diet)

No later than 4-6 hours after starting the rehydration process,
the child should be fed their usual, age-appropriate diet again.

e Breastfed infants should continue to be breastfed through
out the rehydration process.

¢ Non-breastfed infants under the age of six months should
be given their usual diet again after rehydration.

¢ Infants who are already on weaning food should be given
the full quantity and concentration of their usual milk
formula and weaning food after rehydration. In severe
cases, the infant can gradually return to their normal diet.
Older children can quickly return to their regular diet after
rehydration, starting with foods containing complex
carbohydrates, such as potato or rice dishes, carrot soup,
porridge or semolina pudding, and bread with a spread on
it. If they do not vomit afterwards, they can switch to
their regular diet. Food with a high sugar content (sucrose,
fructose, sorbitol) should be avoided.”

In addition to the usual diet, HiPP ORS 200 compensates for the
ongoing losses caused by watery stools and/or vomiting: e.g.
10 ml per kg of body weight for each watery bowel movement/
instance of vomiting. HiPP ORS 200 contains carrot and rice,
which supply the child with easily digestible nutrition containing
polymer carbohydrates from early on to give them the energy
they need.

Dietary management: Oral rehydration and subsequent realimentation (schematic diagram)

V N
Food [— Breastfed infants should continue to be breastfed on demand
quantity in
percent
100 | o Dot e e e e i
I Usual age-appropriate food, e.g. formula or weaning
75 ORS ! food + additional dose of 10 ml per kg of body weight
I for each watery bowel movement/instance of vomi-
| .
50 | ting
|
|
|
25 |
i |
I | | >
4—6h 24 h Hours
Rehydration phase Realimentation phase




Studies demonstrating the benefit of
rehydration using carrot & rice gruel

HiPP ORS 200 has been tested in multiple scientific studies.

Using HiPP ORS 200 or rehydration solutions containing car-
rot and rice gruel with similar compositions has been shown

significantly shorten the duration of diarrhoea,”?

reduce the average stool frequency,'?

significantly reduce the number of stools within the first
24-48 hours,?

shorten the duration of hospitalisation by an average of
oneday,®

have a nice taste that improves acceptance,™

enable safe and effective rehydration treatment that has a
positive clinical impact and is more effective than reali-
mentation treatments using glucose-electrolyte solutions
and 6% rice water in terms of restoring the microbial
homeostasis,”®

significantly shorten the amount of time spent in hospital
and significantly reduce the side effects compared to
intravenous rehydration treatment.>#
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