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ABSTRACT

Acute infant diarrhea has a significant impact on India's public health
landscape, which is characterized by regional disparities and predominantly
viral causes that often resolve on their own. The primary management
objective of acute infant diarrhea is to ensure quick recovery while
maintaining the nutritional intake of affected infants, aiming to reduce
weight loss, manage loose stools better, and reduce the duration of
diarrhea. Early refeeding, oral rehydration solution (ORS), and zinc
supplementation are critical strategies, according to international
consensus and scientific validation. Milk-based diets practically form a key
part of dietary choices in young children. There was a need to develop an
expert position for the nutritional management of acute infant diarrhea in
this aspect in the Indian context. Therefore, between July and September
2023, a series of expert meetings across India were dedicated to
formulating an evidence-based position for the nutritional management
of acute infant diarrhea. The emphasis was on the benefits of continuing
feeding and early refeeding as appropriate, and promoting continued
breastfeeding. For non-breastfed infants, a strategic approach to
selecting suitable milk diets was deliberated, supporting rapid recovery
without compromising nutrition. This strategy not only supports the
overall developmental well-being of the infant but also addresses
potential issues related to alternative diets, such as palatability, potential
long-term effects, and the challenges of reverting to standard milk diets.
Through these discussions, a comprehensive framework for managing
nutrition in acute diarrhea in infants with milk-based diets was established,
highlighting the importance of continued nutritional intake along with

standard management guidelines.
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Expert opinion on nutritional management in acute infant diarrhea

1. Introduction

This paper is the outcome of four independent
regional meetings that focused on the complex
challenges associated with managing the
nutritional aspects of acute infantile diarrhea in the
diverse dietary landscape of India. Several key
factors necessitated the development of this
position paper. These include the persistent
prevalence of diarrhea among children in India, the
concurrent issue of malnutrition, the significance of

milk-based diets in children's nutrition, and the

existing guidelines primarily concentrating on diet
during prolonged or persistent diarrhea, lacking
clear directives regarding milk-based dietary intake
in this context™?. While the prevalence of childhood
diarrhea seemed rooted for nearly a decade®?,
recent statistics in India suggest a positive trend,
with a reduction to 7.3% in 2021%. This shift may
be attributed to improved sanitation infrastructure
and the increased access to clean water. However,
the tale is far from uniform, as regional disparities
paint a complex picture (Figure 1)®.

Figure 1: Prevalence of diarrhea in children under 5 years of age in India (5).
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Beyond its immediate clinical impact, acute
diarrhea, if not managed appropriately, can cause
undernutrition/malnutrition, hinder growth and
development in children, and affect the quality of
life (Qol) of parents®”. Limited awareness of
suitable feeding practices during diarrheal
episodes contributes to undernutrition in children

below the age of 5. Caregivers often lack vital

nutritional

information about

appropriate
management during diarrhea, resulting in poor
feeding choices. Misguided beliefs are prevalent
within the general population, where allowing the
gut to rest is mistakenly considered as the
management for diarrhea, exacerbating the
condition of dehydrating infants®'%.
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Most cases of acute infant diarrhea are viral in
etiology. Rotavirus has historically remained the
primary source of severe illness among young
children globally. However, norovirus currently
accounts for 20% of all instances of infectious
diarrhea in developing countries and has been
recognized as a prominent contributor to diarrhea
within a birth cohort studied in India®'?. In the
context of viral diarrheal illnesses, the aim is to aid
recovery from symptoms and maintain the
nutritional status and hydration of the child. The
optimal dietary management of acute infantile
diarrhea has been a matter of ongoing debate. The
major goal of nutritional management in infantile
diarrhea apart from preventing dehydration and
quick recovery should be to ensure (i) minimal or
no weight loss, (i) manage loose stools, and (iii)
shorten the duration of diarrhea. The diet of infants
with diarrhea should be easily digestible, gentle on
the developing gut, and ensure adequate
nutrition™. This is important since the infant's
stomach capacity is limited and shared with oral
rehydration solution (ORS) intake during diarrhea.
The World Health Organization (WHO) and the
United Nations International Children's Emergency
Fund (UNICEF) advocate the continuation of
breastfeeding alongside the administration of ORS
and the supplementation of zinc for the
management of acute infantile diarrhea®™. Lactose
malabsorption is one of the common problems
encountered in prolonged or persistent diarrhea
due to the deficiency of the lactase enzyme; this is
mostly transient and partial and improves following
the resolution of the underlying pathology".
While a lactose-containing diet may cause

repeated dehydration and prolongation of acute

yaement in

diarrhea; a low-lactose diet allows controlled
consumption of lactose and shortens the duration
of diarrhea. Evidence suggests that a low-lactose
diet can effectively manage diarrhea while
maintaining a balanced nutrient intake in children

with acute gastroenteritis and acute diarrhea®'”.

Drawing on the insights from expert panel discussions,
this paper summarizes guidance on implementing the
appropriate milk diet for infants as part of managing
nutrition in acute infantile diarrhea effectively.
Additionally, it provides recommendations to
address the multifaceted challenges involved in the
nutritional management of infantile diarrhea within the

heterogeneous dietary milieu of India.

2. Methodology

Four expert group meetings were conducted
region-wise (East, West, North, and South) in India
between July and September 2023. The panelists
comprised doctors with expertise in child health
and nutrition. Each meeting was attended by 12—
15 experts from that region. The panel members
were selected to best represent the breadth of
knowledge and clinical expertise from India. The
primary objective of the expert committee meeting
was to engage in a comprehensive discussion and
formulate expert recommendations regarding the
overall nutritional management of infants during
diarrhea, with a particular emphasis on the milk
feed during acute diarrhea. Discussion areas
focused on the approach to dietary choices during
diarrhea and the need for a framework for
addressing nutrition needs in acute infant diarrhea,

are given in Figure 2.

Figure 2: Discussion areas of the meeting.

Milk based diets are a major part of dietary intake in children. The need for a decision framework
for managing nutrition during diarrhea includes aspects such as switching to a modified milk diet,
an approach to mixed feeding and selecting the right milk diet.

There is an indifference to dietary choices during infant diarrhea. Hence, there is a need to
reorient the approach toward managing nutrition in these situations.
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There were key questions for each of the discussion
areas: why it is important to manage nutrition in
acute infant diarrhea, should lactose intolerance be
a concern in acute diarrhea in infants, rationale and
advantages of a dietary approach with a low
lactose diet, existing guidelines and the necessity
to supplement these guidelines with a nutrition-
focused perspective to construct a comprehensive
decision framework. These questions were discussed
with the experts and their opinions were sought.
The experts extensively discussed the questions,
delving into scientific evidence and guideline
recommendations, supplementing their deliberations
with clinical expertise to propose practical
solutions on (i) current practice patterns; (i) feeding
practices adopted during diarrhea management in
infants; (iii) the role of a low lactose infant milk diet
in the nutritional management of infantile diarrhea
vs. lactose-free or soy-based feeds; and (iv) a
clinical approach to the introduction and timing of
low lactose feeds. After the group discussion, the
expert opinions/recommendations were formulated
based on the opinions and agreement of the majority
based on a voting pattern. The key highlights of
the expert panel discussion and recommendations
for each topic was aligned among panel members
for the final position statement.

3. Acute diarrhea in infants and

malnutrition

Children under 5 years of age in developing
countries experience diarrhea an average of 3 times
per year, with some locations reporting up to 6-8
occurrences per child per year™. Parental concerns
play a pivotal role in the management of diarrhea.
A study on the parental perception of the impact of
acute infant diarrhea revealed that 72% of parents
identified clinical symptoms as one of the most
concerning aspects, with the duration and frequency
of diarrhea and weight loss as the most meaningful
indicators. The survey also indicated that even when
diarrhea is clinically mild, it significantly impacts the
Qol and how parents perceive the disease burden
for their children and themselves®. Hence, the

primary focus in managing acute diarrhea beyond

maintaining hydration is to shorten the duration of

diarrhea and prevent weight loss""?.

Children with underlying malnutrition are more
susceptible to diarrhea. Dehydration and secondary
malnutrition are the primary causes of death in
these cases. Undernutrition predisposes children
to repeated infections, increases the severity of
diarrhea, and delays recovery fromillness. In addition,
repeated infections deplete them of valuable
micronutrients required for the functioning of

acquired and innate immunity®.

Diarrhea and malnutrition have a bidirectional
relationship. Diarrheal illness and malnutrition mutually
exacerbate one another in a detrimental cycle with
the potential for enduring repercussions. Pre-
existing malnutrition was often linked to the
heightened severity of diarrheal disease®. A long-
term Kenyan prospective study by Talbert et al.®"
demonstrated that the high prevalence of diarrhea
in malnourished infants can be attributed to the
immunosuppressive impact of malnutrition and, in
part, to the compromised integrity of the protective
mucosal barrier within the gastrointestinal tract.
Diarrhea compromises the intestinal transit time, alters
nutrient absorption, and damages the gut epithelium,
leading to increased intestinal permeability™'#".

The experts in the panel observed that malnutrition,
frequently associated with worsened outcomes in
cases of diarrhea, highlights the need to mitigate
weight loss and reduce the duration of diarrhea.
In the majority of instances involving acute infantile
diarrhea, initiating feeds with a reduced lactose
content addresses transient lactose intolerance,
thereby averting prolonged diarrhea and weight
loss. Transient lactose intolerance, prevalent among
children with persistent diarrhea, responds well to
feeds with reduced lactose levels. Without timely
and proper nutritional management, children
suffering from persistent diarrhea may experience
further weight loss and severe malnutrition,
occasionally requiring temporary parenteral
nutrition for recovery. Fortunately, such scenarios
have become infrequent, largely due to the

overall enhancement of infants' nutritional status

© 2024 European Society of Medicine 4



in the country. Consequently, the significance of
prompt and appropriate nutritional measures in
treating infantile diarrhea is profound.

3.1 Clinical approach to acute infant

diarrhea

Subramani's study revealed concerning statistics,
indicating that 33% of mothers believed fluids
should be ceased during diarrhea, and 42%
considered stopping breastfeeding during such
These
undernutrition, particularly in regions with limited

episodes®. misbeliefs  lead  to
access to healthcare and nutritional guidance.
Targeted interventions and caregiver education
are urgently needed to address this issue and
enhance nutritional outcomes for this vulnerable
age group®™.
resolve on their own, and the primary objective of

Most acute diarrheal illnesses

diarrheal management  is  to
dehydration®?. Guarino et al.?¥ established that

the clinical approach adopted to tackle infant

prevent

diarrhea is markedly dissimilar from the
conventional approach used in adults. For infants
under 6 months, the focus is on nutritional
interventions due to their reliance on breast milk or
infant formula for hydration. This contrasts with
adults, where nutrition is less emphasized. This
difference arises because infants primarily depend
on breast milk or infant formula for rehydration,
promptly
resuming feeding and following WHO guidelines is

limiting  their options. Therefore,
the most effective strategy in cases of acute infant
diarrhea. In this context, early refeeding and
adherence to the established WHO guidelines
constitute the optimal strategy for addressing
acute infant diarrhea®. The practice of initiating
refeeding early in the management process yields

both clinical and nutritional advantages ®?.

EXPERTS’ OPINION ON THE ROLE OF NUTRITIONAL
MANAGEMENT IN ACUTE INFANT DIARRHEA:

The main objective of nutritional therapy in acute
infant diarrhea is to address three fundamental
concerns: (i) Mitigating the loss of body weight,
(i) restricting factors leading to the prolongation

of diarrhea, and (iii) ensuring speedy recovery of
the gut injury. The dietary regimen for infants
with diarrhea should prioritize the delicate nature
of their developing gastrointestinal tract,
ensuring that the food consumed is easily
digestible and does not contribute to further
irritation of the gut.

Sandhu et al.*?, on behalf of the European Society
of Paediatric Gastroenterology and Nutrition,
conducted a multicenter study comparing early
feeding with delayed feeding in infants with acute
diarrhea. The study revealed a significantly greater
weight gain in the early feeding group than in the
(p=0.001)%.  Early
refeeding has demonstrated the capacity to

delayed feeding group
stimulate digestive enzymes, enhance nutrient
absorption, facilitate enterocyte regeneration,
promote disaccharide recovery, shorten diarrhea
duration, sustain growth, and ultimately enhance
Children

dehydration should maintain their age-appropriate

nutritional outcomes. without
diet and continue feeding, while those with
dehydration should resume an age-appropriate

diet immediately after rehydration®*?>,

The recommendations of the expert panels
regarding the clinical approach to acute infant
diarrhea are presented in Figure 3.

© 2024 European Society of Medicine 5



Expert opinion on nutritional management in acute infant diarrhea

Figure 3: Call-to—action: Nutritional management in acute infant diarrhea.

Initiating early refeeding with breast milk or other infant milk diets is crucial for supporting enterocyte regeneration,
enhancing digestive enzyme production, promoting epithelium recovery, and aiding in early weight gain.

A reduced- or low-lactose diet should be introduced for non-breastfed infants. This is advised to facilitate the swift
restoration of normal lactase levels, thereby promoting enhanced nutritional absorption at the earliest. Furthermore,

adequate liquids and oral rehydration therapy with home-available fluids are also recommended to ensure adequate
hydration is maintained.

Zinc supplementation should be considered in all children with diarrhea and undernutrition as there is increased loss of

zinc in diarrheal stools.

The essential role of nutritional support in the
management of acute infant diarrhea stems from
the fact that malnutrition and the ensuing dehydration
represent the foremost factors contributing to mortality
among patients suffering from this condition.
Breastfeeding, oral rehydration therapy (ORT) (50—
100 mL/kg over 4-6 hours), and appropriate feeds
are essential in preventing and treating dehydration

@9 Research

and malnutrition consequent to diarrhea
has demonstrated that breastfeeding should be
maintained for infants, possibly using ORS as a
supplement between feeds®?. It is not recommended
to provide plain water to infants under 6 months of
age. Additionally, there is no necessity to dilute the
milk or switch to a lactose-free formula for infants
who are being formula-fed®2229 |t is advisable to
avoid fluids with high sugar content, such as
commercial carbonated beverages, fruit juices, and
sweetened tea, as they can potentially induce osmotic
diarrhea®. A pooled analysis by Bhutta et al.?”
revealed a significant decrease in the occurrence of
diarrhea, with a reduction of approximately 20%, in

children who were given zinc supplementation.

3.2 The rationale for the use of a

reduced or low lactose infant milk diet

The expert panel provided insights into current

trends in feeding practices during episodes of

infant diarrhea, that merit additional scrutiny:

e Discontinuing breastfeeding, despite it being
imperative to provide all the benefits of

breast milk to the infant.

e There is a tendency to use soy-based products
as a lactose-free alternative. However, the
panelists expressed that guidelines do not
recommend a soy-based milk diet as the
primary choice for the nutritional management
of infant diarrhea. In most cases, a lactose-free
diet may not be necessary.

e Avoiding a liquid diet and giving more solids
is quite common (especially in infants who are
already on complementary food).

Numerous global studies, spanning from Guatemala
and Bangladesh to Peru and West Africa, have
consistently emphasized the significance of
breastfeeding. Infants on complementary food
reduced their energy intake by 30% during acute
infections, while breastfed infants exhibited a
smaller reduction of around 7% in their energy
intake. It was also observed that exclusively
breastfed infants did not exhibit a diarrhea-
induced growth deficit??. Therefore, it can be
concluded that exclusive breastfeeding protects an
infant from the detrimental nutritional consequences
of diarrhea®. There are no misperceptions about
the benefits of breast milk, and breastfeeding
should be continued particularly during episodes
of diarrhea. However, in specific scenarios where
breastfeeding is not possible, an alternative

nutritional supplement becomes imperative.

A reduced- or low-lactose infant milk diet is a
possible alternative in non-breastfed infants during
acute diarrhea. Extensive research consistently

emphasizes the significance and impact of lactose

© 2024 European Society of Medicine 6



on infant growth and development. While some
studies may suggest a potential association between
lactose and osmotic diarrhea, it is crucial to note that
such diarrhea typically arises when a substantial
quantity of lactose is consumed within a short
timeframe, and this is particularly relevant to a subset
of children with a high degree of malabsorption?%?.
In contemporary healthcare settings, many hospitals
have adopted the practice of administering low or
reduced lactose feeds to malnourished infants with
acute diarrhea® because promoting continued
breastfeeding while advocating a regimen
involving fasting and diluted cow's milk formula for

non-breastfed infants is inconsistent and illogical®”.

EXPERTS" OPINION ON LACTOSE INTOLERANCE
AND ADOPTION OF REDUCED LACTOSE DIETS
IN INFANTS:

In acute infant diarrhea, lactose intolerance is
typically partial, allowing infants to tolerate
limited lactose amounts. In the realm of dietary
choices, opting for a reduced lactose diet proves
more effective than a standard milk diet, as it
accommodates the partial loss of lactase activity.
In this context, low lactose milk feeds are
preferable to diluting regular milk, as dilution
risks compromising the balance of essential
nutrients. Furthermore, the inclusion of a modest
quantity of lactose during acute infant diarrhea
proves beneficial because (a) lactose aids in the
recovery of the lactase enzyme present on the
intestinal brush border and (b) undigested
lactose is salvaged by colonic lactic acid bacteria
and fermented to produce lactate, short-chain
fatty acids (SCFAs), and other metabolites,
effectively limiting the proliferation of harmful
gut bacteria, particularly valuable during a
period when the vulnerable intestinal epithelium

is susceptible to invasion.

Lactose intolerance in the context of acute diarrhea
in India has been investigated. A study conducted
by Veerlapati et al."? revealed that among lactose-
intolerant infants with diarrhea, those receiving low
lactose feeds experienced a shorter duration of

hospitalization compared to those on regular

lactose-containing feeds (4.82+1.05 days versus
7.59+1.13 days, respectively). Lactose intolerance
was found to be more prevalent in cases with
malnutrition, although there was no significant
correlation with the degree of dehydration.
Managing lactose intolerance with low lactose
feeds can expedite recovery and enhance positive
outcomes in diarrhea cases. This emphasizes the
importance of including lactose intolerance in
developing more effective diarrhea management

guidelines in Indial"®.

Velarde et al.®” have identified additional benefits of
consuming lactose through milk. These include
shaping the composition of the intestinal microbiota,
promoting immune function, and aiding in mineral
absorption®”. Several studies have investigated the
impact of substituting lactose-free milk-based diets
for lactose-containing diets in managing acute
diarrhea®. These studies have concluded that the
use of lactose-containing milk is generally safe,
particularly among individuals who do not show
clinical signs of dehydration. Dehydrated children
may experience positive effects from reduced or
low lactose consumption and careful monitoring
during the initial stages of treatment®.

Lactose further has the potential to be classified as
a prebiotic. A study conducted on infants in the age
group of 2-12 months with cow's milk protein allergy
(CMA) revealed that lactose alone had a beneficial
impact on the gut microbiota composition. A
comparative study was conducted between an
extensively hydrolyzed lactose-free infant formula
and an identical formula containing 38 g/L lactose.
Consumption of the lactose-containing formula led
to a significant increase in Bifidobacterium and lactic
acid bacteria levels, while the levels of Bacteroides
and Clostridia decreased®?). Owing to the beneficial
prebiotic effects of lactose, it has been speculated
that infants with low lactase production should
consume smaller, more frequent amounts of lactose
to obtain benefits and prevent symptoms of lactose

intolerance®3

). Lactose, whether supplied as the
hydrophilic component of breast milk or as

commercially purified lactose, induced the cathelicidin

© 2024 European Society of Medicine 7



antimicrobial peptide (CAMP) gene, which encodes
the human antimicrobial peptide cathelicidin LL-37,
in colonic epithelial cells. This induction occurred in
a dose- and time-dependent manner. Lactose also
triggered CAMP expression in T84 colonic epithelial
cells, THP-1 monocytes, and macrophages. These
antimicrobial peptides, including CAMP, potentially

contribute to developing the neonatal microbiota®”.

Lactose is the only source of galactose that plays a
major role in myelination and a crucial role in
facilitating the assimilation of diverse minerals, such
as calcium, copper, and manganese®2, Furthermore,
the restriction of lactose intake over a prolonged
period has the potential to cause calcium and
vitamin B12 insufficiency, which may lead to a
reduction in bone mineral density, the development
of anemia, and the occurrence of neuropathy®”.

An extensive review by Alam et al.®® determined
that dehydrated children may benefit from
reduced lactose intake (5 g of lactose per 150 kcal),
and a low lactose infant milk diet may provide a
stimulus for the earlier regeneration of mucosal
lactase, which is not attained with a lactose-free
diet®. Infants generally tolerate lactose well, and
a lactose-restricted diet is only temporarily
required in cases of transient lactase deficiency
(secondary lactose intolerance), such as during
acute diarrhea, which can be caused by damage to
the intestinal epithelium. In addition, research has
established that even lactose-intolerant individuals
can typically tolerate a lactose intake of up to 12 g
in a single dose without experiencing significant
symptoms®?. Secondary lactose intolerance often
resolves within 6-8 weeks and lactase activity may
return to normal after restoring intestinal damage®.
Consequently, once the gut health is restored, a
reduced lactose diet can be stepped up to resume
a standard full-lactose infant milk diet. In the
management of acute or persistent diarrhea with
secondary lactose intolerance, opting for a low-
lactose infant milk diet may be a prudent choice
rather than completely eliminating lactose. In a
nutshell, the utilization of a low or reduced lactose

diet, rather than a lactose-free diet, may serve as a

one-step approach to achieving equilibrium between
the advantages and potential adverse consequences

of lactose in acute infant diarrhea®2?,

The other alternative to a standard lactose-containing
milk diet or modified infant milk diet during acute
diarrhea due to secondary lactose intolerance includes
a soy-based infant milk diet, which garnered
popularity, especially in Western nations in the late
90s. At that time, soy-based formulas were
recommended for infants who were unable to
consume dairy-based products due to health, cultural,
or religious reasons. Over the years, in vitro and
animal studies have demonstrated the possibility of
the effects of phytoestrogen when consuming a
soy-based diet. The isoflavones present in the soy-
based infant milk diet may mimic the actions of
estradiol, or alter estradiol metabolism, and
consequently modify the processes influenced by
estradiol®. Additionally, a clinical study had
previously documented the occurrence of abnormal
thyroid function in infants with congenital
hypothyroidism who consumed soy-based formula®.
Animal studies have demonstrated a link between
phytoestrogen consumption and infertility. In
addition, neonatal animals exposed to isoflavones
found in soy-based formulas may experience slight
changes in the development of sex organs, brain
maturation, and the potential to stimulate the
development of cancer and immune system
malfunction®®, Although the results of animal
studies cannot be directly extrapolated to human
infants, exercising caution in using soy-based diets
as the first choice is recommended.

To summarize the experts’ opinion on
recommending a reduced lactose milk diet in
preference to soy-based infant milk:

a) A low lactose milk diet is ideally suited to treat
the transient and partial secondary lactose
intolerance that occurs in acute infantile diarrhea.
It also acts as a bridge for an easy step-up or
step-down approach from a standard milk diet.
b)A low lactose milk diet is preferred over a soy-
based milk diet to aid in faster recovery, faster

weight gain, reduced duration of diarrhea, and

© 2024 European Society of Medicine 8



bringing loose stools under control for the
following reasons

¢ The organoleptic and protein profile of milk based
formula is better than the soy milk diet.

e Soy-based milk diet has lower palatability and
acceptance, which may lead to a slower
recovery.

e Soy-based milk often contains sucrose to mask
the product’s taste, thus potentially influencing
taste preferences in the long term. Hence,
transitioning back to the natural standard milk
diet from soy-based milk may often pose
difficulties.

c) Complementary feeding typically begins at 6
months, but milk feeds are pivotal for infant

nutrition during complementary feeding. Infants
not consuming milk feeds may struggle with
weight gain, a trend that can persist until 2 years
of age. Thus, in the context of acute diarrhea, a
low or reduced lactose infant milk diet remains a

relevant and preferred choice for this age group.

Figure 4 illustrates the diagnostic and
management algorithm for addressing acute
(22,24,36).
recommendations concerning low lactose infant
milk  diets,

complementary feeding during episodes of

diarrhea  in  infants Expert
non-dairy infant diets, and

diarrhea are detailed in Figure 5.

Figure 4: A decision tree for managing nutrition in acute infant diarrhea.

Diarrhea in infancy

L

Is the child on milk diet?

&

<>

Consider using low-lactose diet*

L

Assess for recovery: Has the

infant recovered from diarrhea?

L

> T <>

Continue breastfeeding*

Consider moving back to
’ @ regular milk diet

*Along with standard recommendations as per WHO guidelines.

1. Consider lactose free alternatives in case of severe lactose intolerance.

2. Consider soy based diet only in cases of galactosemia, established CMPA, and ethical considerations. Soy
protein should not be used in infants with food allergies during the first 5 months of life.

CMPA: Cow's milk protein allergy; WHO: World health organization.
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Expert opinion on nutritional management in acute infant diarrhea

Figure 5: Call-to—action: Prefer a low-lactose infant milk diet to a non-dairy
infant diet to help manage nutrition in acute infant diarrhea.

A low-lactose diet should be the first choice for managing nutrition in cases of acute diarrhea in non-breastfed infants or

those on mixed feeding (along with breastfeeding).

The period of utilization for a low-lactose milk diet should be determined by clinical assessment and a gradual transition
back to a standard milk diet can be recommended based on clinical judgment

Approach to duration of using a low-lactose milk diet can vary. One approach can be to maintain a low-lactose diet in
conjunction with breastfeeding (for infants on mixed feeds) for 2—3 weeks during acute diarrhea. Alternatively, a reduced

lactose milk diet regimen can be continued until the child consistently exhibits normal stool passage for a minimum of
3 consecutive days and demonstrates initial signs of recovery before transitioning to routine feeding practices.

Low-lactose milk diets should be the first line of nutrition management in acute infant diarrhea (if the child is not breastfed

or is on mixed feeding).

If prolonged diarrhea persists despite a reduced lactose diet, considering alternative diagnoses like CMPA and further

assessment for other etiologies is advisable.

CMPA: Cow's milk protein allergy.

4. Clinical evidence showing the

benefit of low lactose milk diets in acute
diarrhea

Diarrhea can lead to severe nutritional consequences,
especially in vulnerable populations like infants and
young children, and the risk of mortality significantly
increases when diarrhea becomes persistent®”. The
experts cited that milk remains the cornerstone of
complementary feeding, serving as the primary
nutritional source. At 6 months, only one solid food
is typically introduced while milk remains the
predominant component of meals. Even as additional
solid foods are introduced with age, milk plays a
significant role in infant nutrition. Infants who are
not receiving milk fail to gain sufficient weight
despite consuming other foods until they reach two
years of age. Additionally, studies recommend a
quicker transition to full feeds during acute
diarrhea for older children, but more gradually in
infants younger than 6 months®?. Clinical evidence
supports the advantageous effects of a low lactose
diet in managing nutrition during diarrhea, both in

infants under 6 months old and those older than 6

m Onth s(1 7,30,37,38)

In Wall et al.'s®® study among children up to 2
years old, it was concluded that a low lactose milk
diet during refeeding in infants with gastroenteritis
could offer benefits, particularly in underweight
children where preventing additional weight loss is
crucial. Studies have also demonstrated that
implementing a low lactose diet during acute
diarrhea can lead to reduced symptoms and
improved tolerance of dietary intake, contributing
to faster recovery and reduced duration of illness.
The reduction of lactose intake helps alleviate
gastrointestinal distress by reducing the osmotic
load and fermentation in the gut, thereby aiding in
symptom relief and promoting better absorption of

nutrients during the recovery phase!’’2039),

Table 1 summarizes findings from investigations
that explore the advantages of a diet with reduced
lactose content in the nutritional management of

infants experiencing acute diarrhea”:#92038),
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Table 1 - Studies on infant milk diets with reduced lactose content.

Study Title Study .
. Participants
and Year Design
) 4 infants
Sethi et al. Case
(3 weeks to 11
2018 reports
months old)
Wall et al. 135 infants
RCT
199438 (1-24 months)
60 infants
McClean et
RCT (Less than
al. 199007
10 months)
Conway et al. 200 infants (6 weeks
RCT

1989E0)

to 12 months)

Main Findings

Infants with diarrhea were managed with low lactose content

milk diets to help maintain energy and nutrient intakes.

The LCF group was associated with early weight loss and a
prolonged duration of diarrhea.

The LLF group resulted in a significantly higher rate of weight
gain compared with the lactose-free corn syrup-based
formula during the initial phase.

Infants who were given LLF exhibited a tendency toward a
greater percentage increase in weight gain and reduction in
diarrhea over a 5-day treatment period, in comparison to
those who were fed soy-based feeds. Nevertheless, the infants
who were given standard feeds or conventional infant formulas
experienced an average weight loss of approximately 1.45%.
Infants on a reduced lactose diet had the greatest change in

percentage weight gain.

LCF: Lactose-containing formula; LLF: Low-lactose formula; RCT: Randomized controlled trial.

5. Practical recommendations and

guidelines from scientific societies/

organisations

nutritional  management of acute infant
diarrhea1424273%.40-49 The expert committee aligns
with

authorities to prefer low-lactose milk diets during

recommendations from various scientific

Table 2 summarizes the recommendations given
by various health agencies worldwide on the

diarrhea and avoid soy-based milk diets as the
initial option.

Table 2 - Recommendations for the management of diarrhea in infants

Agency Region Recommendations
o Continued breastfeeding with ORS as a supplement between feedings.
o Do not provide plain water to infants <6 months.
WHO o Do not dilute the formula for non-breastfed infants. In case of persistent diarrhea,
(14.29,39) Global a lactose free or low lactose diet is recommended.
o Initial refeeding should involve frequent oral feeds (every 2-3 hours).
o Avoid sweetened drinks, fruit extracts, carbonated beverages, and sweetened
tea, as they may lead to osmotic diarrhea.
o Sustained breastfeeding for breastfed infants without interruption.
o Early refeeding after rehydration is recommended.
o Diluting formula or providing lactose-free formula is not essential during the
refeeding process for non-breastfed infants.
ESPGHAN Europe o Zinc supplementation is recommended for children over 6 months of age in

(2440) developing countries with a high prevalence of zinc deficiency.

o Soy milk or soy based infant milk products are not recommended for pre-term
infants and infants with food allergies during the first 6 months of life.
o Antibiotics and antimotility agents should not be prescribed to infants for treating

acute diarrhea.

© 2024 European Society of Medicine 11



Agency Region

Recommendations

o Early refeeding following rehydration is recommended to promptly restore

nutritional balance.

AAP o ORS is recommended early in the treatment of acute diarrhea.

USA

o Antidiarrheal agents are not recommended in acute diarrhea.

o Soy-based products are not recommended in pre-term infants and infants with

food allergies during the first 6 months of life.

IAP

09.42) India

O O O O O

diarrhea.

Continue breastfeeding for breastfed infants.

Administer low-osmolarity ORS during the intervals between feeds.
Commence refeeding early.

Administer zinc promptly upon the onset of symptoms.

Low-lactose diets can be used in the nutritional management of persistent

o Breastfed infants should continue to be nursed on demand.

o ORS and early refeeding are recommended.

USA o Bottle-fed infants can receive reduced lactose milk diets immediately after

rehydration to fulfill energy and nutrient demands.

o Antibiotics and antidiarrheal agents are not indicated in acute diarrhea.

NHS

(44)

o It is not advisable to recommend soy products as a first-line option among

British lactose-intolerant infants, due to a high incidence of soy sensitivity (10%-35%).

o Encourage mothers to continue breastfeeding.

AAP: American Academy of Pediatrics; CDC: Centers for Disease Control and Prevention; ESPGHAN: European Society of Paediatric

Gastroenterology, Hepatology, and Nutrition; IAP: Indian Academy of Pediatrics; NHS: National Health Service; ORS: Oral rehydration solution;

WHO: World Health Organization.

Health agencies around the globe and the current
expert panel are in unanimous consensus that breast
milk represents the optimal source of nutrition, and
the continuation of breastfeeding is recommended
during acute infant diarrhea. Nonetheless, in the
case of infants who cannot be breastfed, low
lactose milk diets may offer potential benefits®?.

Currently, merely 39% of children suffering from
diarrhea in developing nations receive the
recommended treatment, and the available trend
data indicate minimal advancements since 2000,
Zinc supplements recommended in most developing

largely
underutilized, and the adoption of low-osmolarity

countries  remain inaccessible and
ORS has been sluggish, even half a decade after
UNICEF and WHO endorsed their inclusion in

@9, Therefore, initiating early refeeding

programs
and dispelling misconceptions about low lactose
infant milk diets during episodes of infantile diarrhea
will play a pivotal role in mitigating morbidity and

mortality rates among infants and children.

6. Conclusion

This position paper aimed to generate evidence
and expert-based recommendations concerning
the nutritional management of infants with acute
diarrhea, aligning with contemporary scientific
understanding  and  debunking  prevalent
misconceptions. As applicable, early refeeding or
continued feeding is important for appropriate
nutritional management strategies to improve
outcomes for infants with acute diarrhea. Although
breastfeeding remains the primary source of
nutrition for infants during acute diarrhea, for those
who are not breastfed, a reduced lactose milk diet
is supported by cumulative clinical experience,
multiple guidelines, and scientific evidence. The
expert panel emphasizes the importance of
continued breastfeeding and early refeeding in
managing acute infantile diarrhea. The expert
panel positions and highlights how a milk diet with
a reduced lactose content is ideally suited for the

management of infantile diarrhea. This dietary
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adjustment can support appropriate weight gain,
help manage loose stools better, and reduce the
duration of diarrhea. The panel also highlighted
the advantages of low lactose milk diet compared
to other milks and how it may be best suited for
this condition, acting as a bridge for the effective

transition to and from standard infant milk diet.
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