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Abstract
Functional gastrointestinal disorders (FGID), such as infant regurgitation, infant
colic, and functional constipation, are common and typically physiological
phenomena during the early months of an infant's life and account for frequent
consultations with pediatricians. Various infant formulas are marketed for their
management and are frequently given by parents to infants before a medical
consultation. However, the evidence supporting their effectiveness is limited
and some have altered nutritional compositions when compared to standard
formulas. Thus, these products should only be used under medical supervision
and upon medical advice. Marketing and over‐the‐counter sales do not ensure
proper medical guidance and supervision. The aim of this position paper is to
review the current evidence regarding the safety and efficacy of formulas
specifically formulated for addressing regurgitation, colic, and constipation,
recognized as FGID. The objective is to provide guidance for clinical
management based on the highest quality of available evidence. A wide
search using Pubmed, MEDLINE, EMBASE and Cochrane Database of
Systematic Reviews was performed including the MESH terms infant formula,
colic, constipation, regurgitation, reflux, palmitate, lactase, lactose, magne-
sium, hydrolyzed protein, prebiotics or probiotics. 752 papers were identified
and screened. Finally, 72 papers were included in the paper. In the absence of
evidence, recommendations reflect the authors' combined expert opinion. Final
consensus was obtained by multiple e‐mail exchange and meetings of the
Nutrition Committee. (1) For breastfed infants experiencing FGID such as
regurgitation, colic, or constipation, transitioning from breastfeeding to
commercial formulas is not recommended. (2) In general, whether an infant
is breastfed or formula‐fed, it's crucial to reassure parents that FGIDs are
normal and typically do not necessitate treatment or change to a special
formula. (3) Thickened formulas, often termed anti‐reflux formulas, may be
considered in specific cases of regurgitation. (4) The usage of specialized
formulas for infants with colic is not advised due to a lack of clinical evidence.
(5) In the case of constipation in infants, the use of formulas enriched with high
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β‐palmitate and increased magnesium content may be considered to soften the
stool. Generally, there is limited evidence supporting the use of specialized
formulas for FGID. Breastfeeding should never be discontinued in favor of
formula feeding.
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1 | INTRODUCTION

Functional gastrointestinal disorders (FGIDs) may
either be idiopathic or result from maladaptive
behavioral responses to internal or external stimuli,
such as the retention of feces due to painful defeca-
tion. It's essential to recognize these disorders as
normal physiological variations, generally not requir-
ing medical interventions or treatment.1 However,
despite the often self‐resolving nature of these issues,
various infant formulas are available for their manage-
ment. Unfortunately, the evidence supporting the
effectiveness of these formulas in alleviating symp-
toms is frequently limited. Compounding the situation,
these formulas are heavily marketed, potentially
creating misconceptions among healthcare providers
and parents about their therapeutic effects. Moreover,
some of these formulas have altered nutritional
compositions, including the addition of starches such
as bean gum, rice, potato, or corn for thickening
purposes. This modified composition may not always
be preferable when compared to standard formulas.
Thus, these products should only be used under
medical supervision and upon medical advice. Market-
ing and over‐the‐counter sales do not ensure proper
medical guidance and supervision.

The ESPGHAN Nutrition Committee conducted a
review, summarization, and evaluation of the most
robust evidence concerning infant formulas for FGIDs.
This information is documented in this position paper,
representing an update to certain sections of previous
ESPGHAN societal papers.2,3 It is important to note
that this paper does not primarily focus on the safety
and efficacy of prebiotics and probiotics, synthetic
human milk components such as oligosaccharides, or
synbiotics, as these ingredients are also used in
standard formulas. Instead, the paper concentrates
on formulas specifically designed for the treatment of
FGID and addresses the following research questions:

What is Known

• Functional gastrointestinal disorders, such as
infant regurgitation, infant colic, and func-
tional constipation, are common and typically
physiological phenomena during the early
months of an infant's life.

• The infant food industry provides a wide range
of formulas designed for managing these mild
functional gastrointestinal disorders.

• Despite the widespread use of these formulas,
their effectiveness in treating mild functional
gastrointestinal disorders remains uncertain.

What is New

• Weaning from breastfeeding is not advised for
infants experiencing any or several functional
gastrointestinal disorders. In majority of formula‐
fed infants, no specific formulas are indicated.

• In breastfed infants with regurgitation, breast
milk can be expressed and supplemented
with thickening agents and in formula fed
infants, industrially thickened infant formulas
often referred to as “anti‐reflux formulas,” or
formulas with appropriately added thickeners
can be considered in special cases under
medical guidance.

• Special anti‐colic formulas do not usually
benefit infants with colic.

• In cases of infant constipation, considering
formulas with high β‐palmitate and an ele-
vated magnesium content may be an option
to soften stool consistency.

• It is generally not recommended to use
formulas for combined functional gastro-
intestinal disorders.
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1. Do anti‐reflux formulas reduce infant regurgitation
during the first 6 months of life and what is the
evidence of their efficacy versus standard formula?

2. Do anti‐colic formulas reduce infant colic and what is
the evidence of their efficacy versus standard
formula?

3. Do anti‐constipation formulas reduce functional
constipation during the first 6 months of life and
what is the evidence of their efficacy versus
standard formula?

4. What modifications in infant formulas improve
symptoms of FGID?

2 | METHODS

A comprehensive literature search was conducted on
Pubmed, MEDLINE, EMBASE and Cochrane Data-
base of Systematic Reviews until April 30, 2023. The
search terms primarily focused on infant formula and its
ingredients, including “infant formula,” “palmitate,”
“probiotics,” “lactase,” “lactose,” “magnesium” and
“hydrolyzed protein” alongside other relevant keywords
(anti‐reflux formula, anti‐colic formula, constipation,
regurgitation, infant, functional gastrointestinal disor-
ders). These search terms were combined with subject
heading terms related to specific conditions of interest,
such as “colic,” “regurgitation,” “reflux,” and “constipa-
tion.” (Supplement 1) Only studies examining the
effectiveness of formulas that included infants up to 6
months of age and written in English were considered
for inclusion in this position paper. 752 papers were
identified and screened. Finally, 72 papers were
included in the paper (Supplement 2).

The findings from the literature search were discussed
during face‐to‐face meetings, involving the members of the
ESPGHAN Nutrition Committee. In instances where
conclusive evidence was lacking, the recommendations
provided are a reflection of the collective expert opinion of
the authors. Rigorous discussions took place during
multiple meetings of the Nutrition Committee, supplemen-
ted by numerous email exchanges. Discussions continued
until an unanimous consensus on the wording and a 100%
agreement was reached. This position paper presents
recommendations for clinicians, which are evidence based
where reliable scientific evidence was available. Where
evidence was lacking, recommendations are based on
best practice according to consensus among the expert
authors.

3 | INTERVENTIONS FOR THE
TREATMENT OF REGURGITATION

Diagnostic criteria for infant regurgitation must include
both of the following in otherwise healthy infants 3
weeks to 12 months of age1:

1. Regurgitation two or more times per day for 3 or
more weeks.

2. No retching, hematemesis, aspiration, apnea, failure
to thrive, feeding or swallowing difficulties, or
abnormal posturing.

When stomach contents move back into the
esophagus, mouth, and/or nose involuntarily, this is
called gastroesophageal reflux (GER). The term
regurgitation is used when these gastric contents can
be visualized.1 However, it's important to note that GER
and regurgitation are normal, physiologic occurrences
in infants and do not typically require treatment.

Factors contributing to GER and posseting include
increasing drinking volumes during the early months of
life, a relatively short esophagus with limited capacity,
and the incomplete functional closure of the lower
esophageal sphincter (cardia), which allows food pulp
to flow back into the esophagus. When GER is
associated with symptoms that negatively impact the
infant's health or wellbeing, it is referred to as
gastroesophageal reflux disease (GERD).4 GERD can
lead to reflux esophagitis and other symptoms due to
prolonged exposure of the esophageal mucosa to
stomach acid. Symptoms of GERD may include
food refusal, pain and failure to thrive.4 Unlike
uncomplicated regurgitation, which can often be
managed through education, reassurance, and support
for parents, GERD requires diagnostic evaluation (e.g.,
to rule out cow's milk protein allergy= CMPA) and
targeted therapy.5,6 (Figure 1).

3.1 | Nonnutritional interventions

Reassurance of parents and family are essential in the
management of infant regurgitation.7 The following
points can be addressed when talking to the parents:

• Frequency and amount: It is normal for infants to
posset after feeds, and the frequency can vary from
infant to infant. Some infants may spit up more
frequently, while others may do it less often.

• Proper feeding practices: Simple advice on feed-
ing techniques can help reduce the occurrence of
regurgitation. For example, ensuring the infant is
positioned upright during feeding, burping them
after each feed, and avoiding overfeeding
(responding to infant satiety cues) may be benefi-
cial. As a pediatric healthcare provider, check
whether feeding frequency, volume and composi-
tion, bottle and teat are appropriate to reassure
the family.

• Gradual improvement: As the infant's digestive
system matures, infant regurgitation tends to
improve. Many infants outgrow frequent posseting
as they reach their first birthday.

HAIDEN ET AL. | 3
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• Comfort and behavior: Most infants with regurgitation
are comfortable and show no signs of distress during
or after posseting. They continue to feed well and
have normal bowel movements. If the infant seems
fussy or uncomfortable, or if the infant does not gain
weight, it's essential to consult a pediatrician to rule
out other potential underlying problems.

• When to seek medical advice: While GER and
regurgitation are generally harmless, parents should
consult a pediatrician if the infant experiences the
following:

o Poor weight gain or signs of dehydration.
o Frequent projectile vomiting.
o Arching of the back or signs of discomfort during or

after feeds.
o Refusal to feed.
o Persistent coughing or wheezing.

3.2 | Nutritional interventions

3.2.1 | Thickening of human milk

Since regurgitation is considered normal, breastfeeding
is encouraged. In breastfed infants experiencing fre-
quent regurgitation, thickening of expressed breast milk
with thickening agents (such as rice starch, xanthan
gum, or carob bean gum) may be considered in cases
where parents are distressed (expert opinion). However,
there are circumstances where they should be used with
caution: Carob bean gum thickeners are approved
for use in infants after 42 weeks postconception, and

xanthan gum as a thickener is only approved for children
over 1 year of age due to concerns about the potential
occurrence of necrotizing enterocolitis.8,9 Presence of
regurgitation in a breastfed infant should not be a reason
to switch to a formula.

3.2.2 | Thickened formulas

Thickened formulas (marketed as so‐called anti‐reflux,
“AR formulas”) are promoted for managing regurgita-
tion in infants. These formulas aim to reduce the reflux
of stomach contents into the esophagus and minimize
associated spitting up by increasing their thickness.
Infant formulas can be thickened by adding starch to
regular formula or by using already thickened special
formulas (AR formula). Rice, potato, and corn starch,
carob, or locust bean gum (LBG), xanthan gum, pectin,
and soybean polysaccharides have been tested as
thickening agents.10 It's important to note that adding
approximately 2% starch (e.g., rice starch or modified
corn starch) significantly increases the energy content
of the formula, which may lead to overfeeding. Studies
indicate that thickened or AR formula is associated with
a statistically significant increase in weight gain
(additional increment of 3.5–3.7 g/d) compared with
standard formula, as observed in four randomized
controlled trials (RCTs) involving 265 infants.11 To
avoid overfeeding, it is generally preferred to use low‐
energy thickeners such as locust bean or guar
gum.12,13 Thickened formulas create a thicker texture
and reduce the frequency of visible reflux episodes with
posseting,5,13–19 but they do not affect gastric emptying

F IGURE 1 Definitions of and differences between gastroesophageal reflux, regurgitation and gastroesophageal reflux disease.5

4 | HAIDEN ET AL.
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time.19 There is currently no conclusive evidence to
recommend one thickening agent over another due to a
lack of comparative trials.20 In general AR formulas are
preferred to adding thickening agents to standard
formula, because AR‐ formulas have a controlled
homogenous composition and an osmolarity and
caloric content similar to standard formula.20 An over-
view of 13 randomized controlled trials investigating the
efficacy of AR formulas showed a reduction in the daily
number of regurgitation episodes from a mean of 5.4
episodes per day to 2.5 episodes per day over a period
of 1–4 weeks in infants fed rice, corn starch, and locust
bean AR‐formulas.10 However, the design of these
studies differed significantly in terms of inclusion
criteria, research methods, duration of intervention,
and the formula and/or thickener tested, making the
50% reduction figure only indicative. Nevertheless, one
effect appears to be established, and for this reason
the revised “Practical Guidelines” published in 2018 by
the ESPGHAN and the North American Society for
Pediatric Gastroenterology, Hepatology, and Nutrition
suggest that thickened infant formula may potentially
reduce the number of visible regurgitations.5

Some small RCTs have suggested that a partly
fermented formula in combination with a thickener17 or
protein modification may impact on regurgitation
episodes. Partially hydrolyzed protein thickened formu-
las (whey protein, locust bean gum) have reported

benefits compared to standard ones in reducing the
frequency and severity of regurgitation.10,15 However,
the trial enrolled very few children and did not
investigate the superiority of protein modification since
the formulas are in combination with thickener
(Figure 2).

3.2.3 | Nutritional interventions in case
of suspected CMPA

The prevalence of CMPA in infants experiencing
manifestations such as regurgitation FGID is debated,
often resolving naturally by around 1 year of age. For
individuals not showing improvement with conventional
management, considering CMPA is an option. A trial of
a time‐limited elimination diet (removed from the
mothers' diet if breast feeding and from the infant's
diet if on solid food) for 2–4 weeks followed by an oral
food challenge (OFC) can be undertaken. For detailed
guidance, we recommend referring to the recently
published ESPGHAN guidelines on CMPA.6

3.3 | Conclusion

Some anti‐reflux/AR thickened formulas reduce the
number of visible regurgitations. There is no evidence

F IGURE 2 Recommendations for infant formulas with claims for use in regurgitation, colic, constipation and combined functional
gastrointestinal symptoms.
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that protein hydrolyzation or fermentation offers a
further benefit to thickening.

3.4 | Recommendation

1. Regurgitation:

• Breastfeeding should not be stopped in infants
experiencing regurgitation.

• Both in breastfed and formula fed infants,
reassurance of parents should be the first line
recommendation.

• Most formula fed infants with regurgitation do not
require switching to a specific formula.

2. In cases with regurgitations without other symptoms,
if parents experience great distress and could not be
reassured:

• In breastfed infants, breast milk can be expressed
and supplemented with thickening agents.

• In formula fed infants, industrially thickened infant
formulas, commonly known as “anti‐reflux formu-
las,” or formulas with appropriately added thick-
eners can be considered. To avoid overfeeding it
is generally preferred to use low‐energy thicken-
ers such as locust bean or guar gum.

3. A 2–4 weeks trial of cow's milk protein avoidance
may need to be considered in some cases.

4 | INTERVENTIONS FOR THE
TREATMENT OF INFANTILE COLIC

Infantile colic also known as “3‐month colic,” is a
common functional problem in infants characteri-
zed by bloating and flatulence. The incidence of
infantile colic varies between 8% and 29% among
healthy infants.21,22 Typically, colic symptoms reach
their peak around 6 weeks of age and gradually
resolve three to 4 months.23,24 Persistent and
intense infant crying episodes often lead to parental
distress.25,26 Moreover, infants affected by colic
have a higher risk of developing long‐term func-
tional abnormalities, atopic diseases, and psycho-
logical issues.27 In 1954, Wessel introduced a
widely accepted definition based on symptoms
rather than underlying causes. According to this
definition, infantile colic is characterized by crying
that lasts for at least 3 weeks, occurring on more
than 3 days per week, and lasting for more than 3 h
per day.28

More recently, the description of infantile colic has
been included in the Rome IV criteria for functional
gastrointestinal disorders1,29,30:

1. An infant who is <5 months of age when the
symptoms start and stop.

2. Recurrent and prolonged periods of infant crying,
fussing, or irritability reported by caregivers that
occur without obvious cause and cannot be pre-
vented or resolved by caregivers.

3. No evidence of infant failure to thrive, fever, or
illness.

The etiology of infantile colic remains uncertain but
is likely to be multifactorial. A combination of psycho-
logical, behavioral, and biological factors, including
food hypersensitivity, gut microbiota composition, and
dysmotility, or gastrointestinal‐related causes such as
CMPA, GER or motility disorders of the gastrointestinal
tract are believed to contribute to its development.1

Recent studies have indicated that the immaturity of the
infant gut and the composition of gut microbiota may
play a role in the pathophysiology of infantile colic,
potentially surpassing the impact of the infant's dietary
composition.31 Alterations in gut microbiota have been
implicated in functional gastrointestinal disorders such
as colic, with several studies noting an increase in
pathogenic bacteria like E. coli, Klebsiella, and Proteo-
bacteria, as well as a decrease in beneficial bacteria
such as Lactobacilli and Bifidobacteria.32 Furthermore,
recent research by Rhoads et al. suggests that gut
inflammation and dysbiosis could independently con-
tribute to colic development regardless of feeding
mode.33 Various theories and speculations have been
proposed to explain the causes of infantile colic,
including negative maternal experiences during preg-
nancy, infant adaptation difficulties in transitioning to
postnatal life, heightened perception of painful intesti-
nal contractions due to increased visceral afferents,
gaseous abdominal distension and food intolerances,
among others.34,35 However, in the case of colicky
infants, breastfeeding should not be discontinued or
switched to formula. Furthermore, parents should be
reassured about the physiological nature of infant colic.

4.1 | Nonnutritional interventions

Several therapeutic recommendations exist for the
management of infantile colic, although their efficacy
lacks scientific evidence. These recommendations
include gentle abdominal massage, warm baths,
creating a calm environment during breastfeeding/
feeding, minimizing sensory overload, using special
positioning techniques such as the “tiger in the tree”
position, and administering teas containing fennel,
caraway, or simethicone as a pain‐relieving agent. It
is worth noting that fennel has raised concerns due to
potential toxicity risks.36,37 It is also important to
highlight that none of these remedies are supported
by scientific evidence.38 Alongside these interventions,

6 | HAIDEN ET AL.

 15364801, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jpn3.12240 by O

su C
entral A

ccounts Payable, W
iley O

nline L
ibrary on [28/05/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



counseling and providing reassurance to parents about
the functional nature of the symptoms, as well as
practicing carrying and cradling the infant during
episodes of crying, have been shown to be effective
in the treatment of mild infantile colic.39

4.2 | Nutritional interventions

4.2.1 | Formulas with reduced lactose
content

Special infant formulas with reduced lactose content
have been in the market for the treatment of infantile
colic for a while. This approach was based on the
hypothesis that colicky infants have an increased
lactose malabsorption as indicated by higher breath
H2 production in the fasting state which could contrib-
ute to colic symptoms.40 There have not been
dedicated studies exclusively focusing on formulas
solely with reduced lactose content as a modification.
Supplementation with lactase drops demonstrated
effectiveness in alleviating infant colic in an RCT
involving 162 patients41 in both breastmilk and formula
fed infants, potentially facilitating the lactose digestion.
These results confirmed earlier studies.42–44 However,
these trials did not utilize currently used stringent
definition of colic as per Rome criteria1 and had a small
sample size.

4.2.2 | Formulas with combined
modifications of composition

In some anti‐colic formulas, reduced lactose content is
combined with partially or extensively hydrolyzed
protein with or without medium chain triglycerides
(MCT). Hydrolyzed protein is believed to facilitate a
more rapid gastrointestinal passage, suggesting that
infants with colic may experience improvement when
given these formulas. An industry‐driven RCT involving
275 infants compared a new formula containing
partially hydrolyzed whey proteins (pHF), low levels of
lactose, prebiotic oligosaccharides, and a high content
of beta‐palmitic acid with a standard formula along with
simethicone.45 Although the study formula was effec-
tive in reducing colicky symptoms as evidenced by a
reduction in crying episodes after 14 days from 3.32
(±2.06, standard formula) to 1.76 (±1.60, study formula;
p < 0.0001) episodes per day, the combination of
several factors in the formula made it difficult to
determine which specific component was responsible
for the observed improvement A more recent double‐
blind, placebo‐controlled trial involving an alpha‐
lactalbumin‐enriched (alpha‐lactalbumin is the human
milk dominant whey protein that was increased to

improve the aminogram while reducing the total protein
content) and probiotic‐supplemented formula did not
show a reduction in crying duration.46 There is no
evidence that adding MCT has any additional effect on
colic symptoms.

4.2.3 | Formulas with hydrolyzed protein

There is only weak evidence for the use of hydrolyzed
protein in colic. A small industry‐driven single arm study
with a pHF showed improvement of mild gastro-
intestinal symptoms.47 However, the lack of a control
group does not allow us to conclude whether the
improvement was due to the formula composition or to
a placebo effect combined with the physiological
improvement expected with infant's maturation. Small
nonindustry driven RCTs suggested a possible effect of
extensively hydrolyzed protein in reducing the duration
of crying in a primary care setting.48,49 Furthermore,
two extensively hydrolyzed casein formulas with differ-
ent compositions were found to be equally effective in
managing colicky symptoms associated with protein
sensitivity.50 In a double‐blind crossover study, colicky
infants were subjected to a challenge involving both a
standard cow's milk formula and an extensively
hydrolyzed casein formula, confirming that removing
cow's milk formula from the infants' diet led to symptom
improvement.51

However, according to a Cochrane review the
reported benefits of partially or extensively hydrolyzed
protein formulas for colic are weak due to small sample
sizes, industry‐driven trials and with a significant risk of
bias.52 Where studies did report some benefit, this was
not large enough to be clinically significant.

4.2.4 | Formulas with probiotics

Probiotics have shown potential in influencing the
composition of gut microbiota, which could have
implications for colic symptoms.53 The evidence for
the treatment of infant colic with Lactobacillus
reuteri DSM 17938 appears promising to reduce
colic in breastfed infants.54 In recent years, several
“anti‐colic” formulas enriched with probiotics with or
without prebiotics have been introduced to the
market. However, most of the probiotics and
prebiotics used in formulas lack sufficient clinical
evidence to fully support their use in treating infant
colic and there are no RCTs showing clinically
significant efficacy. On the other hand, one RCT
did not find a favorable effect of this probiotic strain
in infants with colic compared to healthy controls
when fed a pHF with reduced lactose content and
Lactobacillus reuteri DSM 17938.55
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4.2.5 | Formulas containing beta‐palmitate

Anti‐colic formulas often contain additional components
such as structurally modified vegetable oils with
enhanced fat absorption, such as β‐palmitate, or
pregelatinized potato starch.

The potential reduction of colic through the
addition of β‐palmitate (SN‐2‐palmitate) has been
subject to limited study. In most cases, interventions
involved multiple nutritional modifications concur-
rently, including partially hydrolyzed protein SN‐2‐
palmitate formula enriched with fructo‐ and galacto‐
oligosaccharides.45,56 Generally, these interven-
tions resulted in a decrease in episodes of crying
and colic frequency. However, due to the composite
nature of these interventions, the beneficial effect
cannot be solely attributed to β‐palmitate. Only one
double‐blind RCT, examining the isolated effect of
SN‐2‐palmitate on infant crying, reported a signifi-
cant difference in crying time at 12 weeks of age.57

A recent Cochrane review conducted by Gordon
et al. in 2018 explored the effectiveness of dietary
modifications, such as partially hydrolyzed whey
proteins, low levels of lactose, prebiotic oligosac-
charides, and a high β‐palmitate content in the
treatment of infantile colic.52 However, the review
also highlighted the presence of limited and biased
evidence in this field, mainly due to the very small
sample sizes in the studies and significant limita-
tions such as methodological flaws (e.g., the
absence of data before washout), poor study quality,
and potential conflicts of interest.52

4.2.6 | Formulas containing other sources
of protein

As an alternative to cow's milk‐based formulas,
various protein sources have been examined for
their effects in colicky infants. An industry‐driven
RCT tested a goat milk‐based formula but did not
find any improvement in fussiness and colic, in
contrast to cow's milk‐based formula.58 The use of
soy‐based formulas was suggested for colicky
infants in the past, but there is insufficient evidence
to support their use. As a result, these formulas are
currently not recommended by the ESPGHAN
Nutrition Committee.6,52,59–61

The effectiveness of anti‐colic formulas is not
well‐established, primarily due to evidence coming
from small‐scale studies with methodological weak-
nesses.62,63 The evidence supporting dietary
changes for the treatment of colic in infants is also
limited. Therefore, caution should be exercised
when considering these interventions, and further
research is needed to determine their true
efficacy.52

4.2.7 | Nutritional interventions in case of
suspected CMPA

In the differential diagnosis of infantile colic, CMPA can
be considered as a potential contributing factor, along
with other possible conditions. However, there is
currently insufficient data to support the notion that
infant colic occurs solely as a single manifestation of
CMPA.6 For infants presenting with crying and irritabil-
ity, there is insufficient data to recommend a time‐
limited cow's milk elimination diet for 2–4 weeks
followed by an OFC.6 In cases where treatment for
infant colic, fulfilling Rome IV clinical research criteria,
is being considered, and where CMPA is suspected
based on additional symptoms like regurgitation,
vomiting, diarrhea, food refusal, dysphagia, constipa-
tion, anal fissures, perianal rash, or blood loss, a time‐
limited elimination diet for 2–4 weeks can be tried,
which should be followed by an OFC. Clinical manifes-
tations of CMPA are predominantly cutaneous
(70%–75%), and less frequently gastrointestinal
(13%–34%) and respiratory (1%–8%).6 For further
clarification we refer the reader to the recently
published ESPGHAN guidelines on CMPA.6

4.3 | Conclusion

There are currently insufficient data on the benefits and
efficacy of “anti‐colic formulas” or soy protein formulas
or other formulas with modified content in colicky
infants.

4.4 | Recommendation

Breastfeeding should not be stopped in infants with
colic and parents should be reassured that infant colic
is natural.

Low‐lactose, partially hydrolyzed protein formula,
extensively hydrolyzed protein formulas and formulas
supplemented in pre‐ or probiotics have shown insuffi-
cient evidence to be recommended.

Soy protein formulas have failed to show any
efficacy in colic treatment and are not recommended.

The use of “anti‐colic formulas” or other formulas
with modified content is generally not recommended in
infants having colic.

5 | INTERVENTIONS FOR THE
TREATMENT OF CONSTIPATION

Functional constipation in infants is characterized by
the presence of dry hard stool that can lead to painful
bowel movements.29 With a prevalence of up to 27% it
is a common issue in infancy and has multiple

8 | HAIDEN ET AL.
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underlying factors.29 While structural‐anatomic, endo-
crine, or metabolic causes are uncommon, they should
be ruled out using a system of red‐flags before
attributing stool problems to functional causes. The
diagnosis of functional constipation in infants is based
on the Rome IV criteria, which require the presence of
at least two of the following for 1 month1:

• Defecation frequency ≤2 times per week.
• Excessive stool retention.
• Painful hard bowel movement.
• Sizable fecal mass in the rectum.
• Stools with large diameter.

5.1 | Nonnutritional interventions

Nonnutritional interventions can be used in managing
constipation in infants although evidence from prospec-
tive RCTs is missing. Ensuring adequate hydration,
regular physical activity, such as “tummy time” (period
during the day an infant spends awake and, on their
stomach), and gently massaging the infant's tummy in
a clockwise motion can be considered and may provide
relief to the infant. Additionally, communicating with a
pediatrician for guidance and monitoring the infant's
progress is essential for effective management of

constipation which is also addressed in the respective
ESPGHAN guidelines.3

5.2 | Nutritional interventions

Formulas designed for infants with constipation come
in various compositions, which may include partially
hydrolyzed protein, β‐palmitate, or higher levels of
magnesium or lactose Table 1.

5.2.1 | Formulas containing lactose and
magnesium

In the case of infants with habitual constipation who are
not breastfed, research indicates that using standard
infant formula containing lactose as the primary
carbohydrate has demonstrated effectiveness when
compared to formulas with another carbohydrate
source.64 Lactose, even if not fully absorbed in the
gut, can exhibit a prebiotic effect by supporting the
growth of beneficial bacteria.65 Unhydrolyzed lactose is
metabolized by anaerobic microorganisms, leading to
an osmotic laxative effect through increased water
secretion and enhanced luminal retention.66,67 How-
ever, there is a lack of data on formulas with elevated

TABLE 1 Overview of the efficacy of formulas for the use in functional gastrointestinal disorders (FGID).

Formulas Symptoms of FGID Ingredients of formulas Efficacy

“Anti‐reflux
formulas”

Regurgitation
– ≥2 times/day for ≥3 weeks
– No aspiration, failure to thrive,

feeding difficulties, apnea,
gulping

Rice, potato, and corn starch, carob, or
locust bean gum, xanthan gum, pectin,
and soybean polysaccharides
Fermentation, protein hydrolyzation

– Reduction in the number of
visible regurgitations

– no evidence that protein
hydrolyzation or fermentation
offers a further benefit to
thickening.

“Anti‐colic
formulas”

Infantile colic
– <5 months of age when the

symptoms start and stop
– Recurrent and prolonged periods

of infant crying, fussing, or
irritability reported by caregivers
that occur without obvious cause
and cannot be prevented or
resolved by caregivers

– No evidence of infant failure to
thrive, fever, or illness

Higher beta‐palmitate content
Lower lactose content
Partially hydrolyzed or extensively
hydrolyzed protein
Lactobacillus reuteri DSM 17938

– No proven efficacy for
soymilk‐based formulas, pre‐
and probiotics or beta‐
palmitate

– Insufficient evidence for low‐
lactose, partially hydrolyzed
formulas, extensively
hydrolyzed formulas

Formulas for the
use in
constipation

Constipation
– Defecation frequency ≤2

times/week
– Stool retention
– Painful bowel movement
– Sizable fecal mass in the rectum
– Stools with large diameter

Higher lactose content
Higher magnesium content
Higher beta‐palmitate content
Partially hydrolyzed protein

– Insufficient evidence for
formulas with high
magnesium content

– Insufficient evidence for
formulas with high beta‐
palmitate content

– No evidence for protein
hydrolyzation

Formulas for use
in combined FGID

Flatulence, colic and/or constipation Lower lactose Galacto‐
oligosaccharides (GOS) or fructo‐
oligosaccharides (FOS)

No proven efficacy

HAIDEN ET AL. | 9
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lactose content as a sole measure. In a small crossover
trial involving 30 infants experiencing constipation, it
was observed that incorporating three times the usual
lactose content along with a one‐third increase in
magnesium content compared to conventional formula
led to increased stool water content and alleviated
constipation symptoms in term‐born, formula‐fed
infants.68

Magnesium plays a physiological role in promoting
water secretion from the intestinal mucosa, which leads
to a softer stool consistency. Infant formulas containing
elevated levels of magnesium, typically ranging
between 8 and 9mg/100mL as opposed to the
approximately 5mg/100ml in conventional formulas,
have demonstrated positive effects on stool frequency,
composition, and the reported quality of life as
perceived by parents and safety issues have not been
reported nor suspected.68–70 A small industry‐
sponsored RCT involving 89 infants using a pHF with
increased magnesium concentration (25%) compared
to a routine intact protein cow's milk‐based infant
formula, demonstrated improvements in stool consist-
ency and frequency by influencing gastrointestinal
motility in constipated infants.71 Due to the increased
amount of magnesium compared to the placebo
formula, the improvement cannot be attributed to the
partially hydrolyzed protein. Furthermore, the certainty
of evidence is low due to poor study design and limited
patient numbers in these studies.

5.2.2 | Formulas containing beta‐palmitate

β‐palmitate (SN‐2‐palmitate), a component naturally
present in human milk, plays a significant role in
softening stool consistency by reducing the formation
of insoluble calcium.72 Data from 21 studies indicated
that the inclusion of a high SN‐2‐palmitate fat blend,
with a greater proportion of palm oil in the SN‐2 position
(a configuration typical in human milk), in infant
formulas might result in short‐term effects on stool
consistency, leading to softer stools.73 However, an
earlier study found that higher levels of β‐palmitate,
when combined with pHF and added prebiotics, did not
significantly improve stool consistency or defecation
frequency in constipated infants compared to standard
formula.74

5.2.3 | Nutritional interventions in case of
suspected CMPA

In cases where patients do not respond to conventional
therapies for constipation, CMPA should be consid-
ered. In such instances, a time‐limited elimination diet
lasting 2‐4 weeks can be initiated, followed by an

OFC.6 We refer the reader to the recently published
ESPGHAN guidelines on CMPA.6

5.3 | Conclusion

Formulas with higher content of magnesium or
β‐palmitate can be effective to improve stool consistency
but there is insufficient evidence to support their routine
use for infants with constipation. There is no evidence
that protein hydrolyzation offers any additional benefit.

5.4 | Recommendation

Both in breastfed and formula fed infants, non‐
nutritional interventions should be used as first line
treatment.

Breastfeeding should not be stopped in infants with
functional constipation.

The use of formulas with high β‐palmitate or with a
higher content of magnesium may be considered in
selected cases to soften the stool.

6 | INTERVENTIONS FOR THE
TREATMENT OF COMBINED FGIDS

There is a growing interest in the development of infant
formulas that aim to alleviate combined FGIDs, defined
as the presence of various FGID simultaneously, such
as regurgitation, infantile colic, and constipation. To
achieve this, multiple modifications have been imple-
mented in formulas, including reducing lactose content,
increasing magnesium levels, incorporating partially
hydrolyzed protein, and adding prebiotics and/or
probiotics. However, the current body of evidence
consists mainly of observational studies, and there is a
lack of prospective RCTs. As a result, a definitive
assessment of the actual efficacy of these infant
formulas cannot be made at this time. Further research
is needed to better understand the potential benefits
and effectiveness of these modified formulas in
addressing multiple gastrointestinal symptoms in
infants.75 Also in cases with combined FGIDs, CMPA
should be considered. In such instances, a time‐limited
elimination diet lasting 2–4 weeks can be initiated,
followed by an OFC.6 We refer the reader to the
recently published ESPGHAN guidelines on CMPA6

6.1 | Conclusion

There are currently insufficient data on the benefits and
efficacy of formulas for the use in combined functional
gastrointestinal disorders.

10 | HAIDEN ET AL.
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6.2 | Recommendation

Breastfeeding should not be stopped in infants experi-
encing any or several mild functional gastrointestinal
disorders.

The use of formulas for combined functional
gastrointestinal disorders is generally not advised.

7 | CONCLUSION

Infant formulas designed for FGID are specifically
formulated for the exclusive or partial nutrition of
infants with specific medical conditions. It is crucial to
emphasize that these formulas should only be used
under the guidance and supervision of physicians or
healthcare professionals. In certain cases of significant
regurgitation, the use of thickened feeds may be
considered. The evidence for formulas with altered
composition as hydrolyzed protein or reduced lactose
to treat infant colic is insufficient. Soy formulas or
formulas with pre or probiotics have failed to show any
efficacy to treat infantile colic. Infant formulas with high
β‐palmitate or with higher magnesium content may be
effective in softening stool in selected infants with
constipation (Table 1). Regardless of the functional
gastrointestinal disorder, discontinuing breastfeeding is
not advised. It is always recommended to seek advice
from healthcare professionals for proper guidance and
supervision.
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