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This paper covers algorithms for the management of regurgitation, constipation and infantile colic in infants. Anti-re-

gurgitation formula may be considered in infants with troublesome regurgitation, while diagnostic investigations or 

drug therapy are not indicated in the absence of warning signs. Although probiotics have shown some positive evi-

dence for the management of functional gastrointestinal disorders (FGIDs), the evidence is not strong enough to 

make a recommendation. A partially hydrolyzed infant formula with prebiotics and β-palmitate may be considered 

as a dietary intervention for functional constipation in formula fed infants. Lactulose has been shown to be effective 

and safe in infants younger than 6 months that are constipated. Macrogol (polyethylene glycol, PEG) is not approved 

for use in infants less than 6 months of age. However, PEG is preferred over lactulose in infants ＞6 months of age. 

Limited data suggests that infant formula with a partial hydrolysate, galacto-oligosaccharides/fructo-oligosac-

charides, added β-palmitate may be of benefit in reducing infantile colic in formula fed infants in cases where cow’s

milk protein allergy (CMPA) is not suspected. Evidence suggests that the use of extensively hydrolyzed infant formula 

for a formula-fed baby and a cow’s milk free diet for a breastfeeding mother may be beneficial to decrease infantile 

colic if CMPA is suspected. None of the FGIDs is a reason to stop breastfeeding.
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INTRODUCTION

Functional gastrointestinal disorders (FGIDs) 
such as regurgitation, constipation and infantile col-
ic are extremely common among infants across the 
globe with an estimated global incidence ranging 
from 40-60%, thus affecting approximately half the 
population of infants [1]. Increasing awareness to-
wards the importance of these functional disorders 
has led to recent publications of consensus state-
ments and international guidelines towards appro-
priate management of these conditions. An expert 
review of global data on various FGIDs estimated a 
prevalence of 10% to 25% for functional con-
stipation, colic and regurgitation, while functional 
diarrhea has a prevalence below 5% [1]. There are 
some data available on the incidence of FGIDs in the 
Middle East Region. This region is known as a highly 
diversified region in the world in terms of ecology 
(green valleys and dry yellow deserts), political 
structures and stability and economic diversity 
(including countries that classify as among the 
world’s richest and poorest). Health and nutritional 
status of this region are determined by all these 
factors.

Although the different FGIDs are discussed sepa-
rately with independent management algorithms, in 
real-life they are inter-related and many times pres-
ent in combination. For e.g., the incidence of other 
FGIDs is two times higher in infants with colic vs. 
those without colic [2]. Up to now, unified recom-
mendations for the management of FGIDs in in-
fants, specifically tailored for the Middle East region, 
do not exist. 

METHODS 

A panel of experts met on September 5, 2015 in 
Dubai to develop a primary care Middle East Consensus 
for the management of common FGIDs in ＜12 
months old infants, covering regurgitation, func-
tional constipation, colic and functional diarrhea. 
The panel included nine experts representing four 
countries in the Middle East countries “Egypt, 

Kuwait, Lebanon, and Saudi Arabia” with expertise 
in general pediatrics, gastroenterology, and nutrition. 
The panel was led by an international chair with ex-
tensive experience on the subject of GI disorders in 
infants. Each of the statements was discussed within 
the group before voting. In order to reach consensus, 
a structured method, previously shown to be effica-
cious, was utilized [3]. Consensus was formally ach-
ieved through a nominal group technique, a struc-
tured quantitative method. The group consisted of 
10 members voting anonymously. Before the voting 
took place, the statements were reviewed by each 
co-author until agreement was reached. A nine-point 
scale was used (one for strongly disagree to nine for 
fully agree) [4]. It was decided from beforehand that 
consensus was reached if over 75% of the votes were 
“six, seven, eight, or nine”. A vote of six and above 
meant "agreement", nine being an expression of 
stronger agreement than six. Each statement 
reached a maximal consensus with all panel mem-
bers voting 9. 

REGURGITATION

There is scarcity of data from Middle East region 
on the prevalence of regurgitation. Available data 
from global studies show considerable variability in 
estimates, with prevalence figures ranging from 6% 
to 61%, with a median prevalence of 26% [1]. Regur-
gitation in infants, although considered a self-limit-
ing and benign condition, can pose considerable in-
convenience for parents, with increased parental 
stress and potential impact on quality of life (QoL). 
The perception of mothers tends to exaggerate the 
symptoms, and as a result, clear and objective doc-
umentation of symptoms and reassurance is the cor-
nerstone of regurgitation management. Regurgitation 
is not a reason to stop breastfeeding. Feeding techni-
ques and volumes are extremely important in pre-
venting and managing regurgitation. In formula fed 
infants, anti-regurgitation (AR)-formula could be 
recommended for infants with troublesome regur-
gitation. There is no evidence to recommend mixing 
formula with breast milk, or mixing a feed thickener 
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Table 1. Consensus Statement on Regurgitation

Consensus statements

Otherwise healthy infants, who present with four or more episodes of regurgitation per day during at least two weeks, and in
whom the onset is either after the age of one week or before the age of six months, should be considered as presenting probably
with physiologic regurgitation and should be managed by parental reassurance and AR-formula can be used if additional 
intervention to reduce regurgitation is felt needed. 

Key features 
  • ≥4 episodes/day
  • ＞2 weeks duration
  • Starts ＞1 week of age or ＜6 months of age
Diagnostic investigations are not indicated for the diagnosis and management of “troublesome regurgitation” in the absence of 

warning signals*
*Warning signals requiring investigation in infants with regurgitation or vomiting [5]
  • Bilious vomiting
  • Gastrointestinal bleeding
  • Apnea, chronic cough, recurrent aspiration 
  • Consistently forceful vomiting
  • Onset of vomiting after 6 months of life
  • Failure to thrive
  • Diarrhea
  • Constipation
  • Fever
  • Lethargy
  • Hepatosplenomegaly
  • Bulging fontanelle
  • Macro/microcephaly
  • Seizures
  • Abdominal tenderness or distension
  • Documented or suspected genetic/metabolic syndrome

with breast milk, or mixing of different formulas. 
Appropriate feeding is key, irrespective of whether 
the baby is breastfed or formula-fed, as infants with 
regurgitation are often overfed (causing the regur-
gitation) or sometimes underfed (as a consequence 
of the regurgitation). Regurgitation shows a typical 
regression pattern of decreasing incidence with age, 
and thickened formulas ‘accelerate’ this process of 
regression. Although some available data suggesting 
benefits of pre- and probiotics, the evidence is not 
strong enough for active recommendation of pre-
biotics or probiotics in this indication (Table 1) [5]. 
Commercial, readily available AR-formula is pref-
erable over ad hoc thickening at home, due to the 
negative effects of extra calories and osmolarity 
changes in home preparations (e.g., preparations us-
ing cereals/starch). A practical algorithm for the 
management of regurgitation in breast- and for-
mula-fed infants was developed (Fig. 1). 

CONSTIPATION 

There is scarcity of data from the Middle East re-
gion on constipation. Available data from global 
studies show considerable variability in estimates, 
with prevalence figures ranging from 2.3% to 61%, 
with a median prevalence of 8% [1]. A study in the 
Kingdom of Saudi Arabia (KSA) showed that 23.6% 
of mothers changed the infant formula due to con-
stipation [6]. There are studies that indicate some bene-
fits of prebiotics (galacto-oligosaccharides [GOS]/fruc-
to-oligosaccharides [FOS]) [7,8], and/or prebiotics, 
partially hydrolyzed formula (pHF), beta-palmitate 
[9,10], and probiotic strains such as Lactobacillus reu-
teri DSM 17938 and Bifidobacterium longum [1,5,6, 
11,12]. Probiotics may be considered as an option, al-
though there is not enough evidence to recommend 
them. Prebiotic oligosaccharides in combination 
with other ingredients such as beta-palmitate and 
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Fig. 1. Algorithm for regurgitation. BF: breastfed, CMPA: cow’s milk protein allergy, AR-formula: anti-regurgitation formula, FF: 
fomula fed, eHF: extensively hydrolyzed formula, GERD: gastro-esophageal reflux disease.

Table 2. Lactulose and PEG Dosage

Lactulose - 1-2 g/kg, (1-3 mL/kg), 
once or twice/day

PEG 3350 maintenance - 0.2-0.8 g/kg/day
- 1 to 1.5 g/kg/day for 3 days 

if disimpaction is needed

PEG: polyethylene glycol.

partial protein hydrolysates have been shown to 
soften the stools in constipated infants [13,14]. 
There is no evidence to recommend change in diet 
e.g., extra fiber and/or extra fluids above the recom-
mended amount during weaning. Macrogol 
(polyethylene glycol, PEG) is not approved for use in 
infants less than 6 months of age. However, PEG is 
preferred over lactulose in infants ＞6 months of age. 
Lactulose and PEG dosages are outlined in Table 2.

Duration of PEG/lactulose treatment should be 
minimal two weeks with good compliance. If symp-
toms do not improve, compliance should be checked 
before considering another intervention. Rectal 
treatment should not be used as a routine and should 
be restricted to providing acute relief only. Types of 
rectal treatment are glycerine suppositories, enemas; 
rectal stimulation should be discouraged (Table 3, 

Fig. 2). Although magnesium is used a lot, there is no 
data to support its use. The use of castor oil and min-
eral oil is discouraged, especially in this age group.

INFANTILE COLIC

There is also scarcity of data from the Middle East 
region on colic. Small-scale epidemiological studies 
in Egypt showed an estimate ranging from 20% to 
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Table 3. Consensus Statements on Constipation

Consensus statements

Constipation is defined as “difficult and/or rare defecation (less than one stool per week in breastfed, and less than one stool per
three days in formula fed infants), lasting for at least two weeks”.

In an infant presenting with constipation, each of the following manifestations indicates possible organic disease: 
  1) The absence of meconium within the first 24 hours of life in term infants 
  2) Abdominal distention
  3) Bilious vomiting
  4) Failure to thrive
  5) Bloody stools
  6) Neurodevelopmental delay
  7) Anal/sacral abnormalities
Lactulose may be considered as an intervention for functional constipation.
Macrogol (polyethylene glycol, PEG) is preferred over lactulose as an intervention for functional constipation for infants over six 

months of age.
A partially hydrolysed infant formula with prebiotics and β-palmitate may be considered as a dietary intervention for functional 

constipation in formula fed infants.
Breastfed babies that have less than one stool per week should be referred, except if there are asymptomatic.
When cow’s milk protein allergy is suspected, a cow’s milk elimination diet may be considered as an intervention for constipation 

for two to four weeks followed by a challenge.
Rectal treatment should not be used as a routine and should be restricted to providing acute relief only.

Fig. 2. Algorithm for functional constipation. FF: formula fed, BF: breastfed, pHF: partially hydrolyzed formula, GOS: 
galacto-oligosaccharides, FOS: fructo-oligosaccharides, L: Lactobacillus, B: Bifidobacterium, Mg: magnesium, PEG: polyethylene glycol, 
eHF: extensively hydrolyzed formula, CMPA: cow’s milk protein allergy.
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Table 4. Caution When Assessing Evidence with Probiotics

ㆍ On an average, the probiotic Lactobacillus reuteri decrease crying time with only one hour approximately [18-21].
ㆍ The published evidence on L. reuteri DSM 17938 is limited to the drops containing the bacilli, and there are no existing PubMed

published studies that show positive results on L. reuteri-containing infant formula.

37% [15,16], while a study in KSA showed that 32% 
of mothers changed the infant formula due to in-
fantile colic [6]. Available data from global studies 
also show considerable variability in estimates, with 
prevalence figures ranging from 4% to 64%, with a 
median prevalence of 18% [1]. Changing of feeding 
techniques may not be effective in the management 
of true infantile colic. Feeding issues such as under-
feeding, overfeeding, infrequent burping, swallow-
ing too much air should be ruled out before initiating 
other management. Feeding the baby in a vertical 
position and frequent burping may reduce swal-
lowed air, but there is no evidence that feeding in 
vertical position and special bottles reduce colic. 
Colic is often confused with simple fussiness, and 
adding unsoothable or inconsolable crying as an ad-
ditional criterion will help identify ‘true’ colic from 
simple fussiness. 

Five randomized controlled trials assessing two 
strains of probiotic L. reuteri in mostly breastfed in-
fants were identified. Analysis of response rates 
showed that infants receiving probiotics had a 
2.3-fold greater chance of having a 50% or greater de-
crease in crying/fussing time compared to controls 
(p=0.01). Probiotic supplementation was not asso-
ciated with any adverse events [17]. Supplementation 
with the probiotic L. reuteri DSM 17938 in breastfed 
infants appears to be safe and effective for the man-
agement of infantile colic. Further research is need-
ed to determine the role of probiotics in infants who 
are formula-fed [17]. Harb and co-workers also per-
formed a meta-analysis on the efficacy of different 
therapeutic options in the treatment of infantile colic 
[18]. They concluded that: six studies included for 
subgroup meta-analysis on probiotic treatment, no-
tably L. reuteri, demonstrated that probiotics appear 
an effective treatment, with an overall mean differ-
ence in crying time at day 21 of −55.8 min/day (95% 

confidence interval [CI], −64.4 to −47.3; p=0.001) 
[18]. The 3 studies included for subgroup meta-anal-
ysis on preparations containing fennel suggest it to 
be effective, with an overall mean difference of −72.1 
min/day (95% CI, −126.4 to −17.7; p＜0.001) [18]. 
Xu et al. [19] came to a similar conclusion: L. reuteri 
increased colic treatment effectiveness at two weeks 
(relative risk [RR], 2.84; 95% CI, 1.24-6.50; p=0.014) 
and three weeks (RR, 2.33; 95% CI, 1.38-3.93; 
p=0.002) but not at four weeks (RR, 1.41; 95% CI, 
0.52-3.82; p=0.498). L. reuteri decreased crying time 
(min/day) at two weeks (weighted mean difference 
[WMD], −42.89; 95% CI, −60.50 to −25.29; p
＜0.001) and three weeks (WMD, −45.83; 95% CI, 
−59.45 to −32.21; p＜0.001) (Table 4) [18-21].

In a double-blind, placebo-controlled trial, a pHF, 
with high beta-palmitate, and a specific prebiotics 
mixture with GOS/FOS also resulted in a significant 
reduction in colic within one and two weeks of inter-
vention [22]. Limited evidence suggests that the use 
of fermented formula with LactofidusTM (Danone 
[Nutricia Early Life Nutrition], Amsterdam, The 
Netherlands) can be effective in treatment of in-
fantile colic [23-25] (Table 5, Fig. 3). 

FUNCTIONAL DIARRHEA & DYSCHEZIA 

Functional diarrhea and dyschezia are not dis-
cussed in this consensus statement. Functional diar-
rhea is a rare condition in the ＜1 year age group with 
an incidence of about 2% (Table 6). The presence of 
prolonged diarrhea lasting ＞2 weeks in infants ＜1 
year of age should not be managed by primary care, 
and mandates a referral to a specialist. Since there is 
no management for dyschezia except reassurance, 
this entity is not discussed either.
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Fig. 3. Algorithm for infantile colic. GI: gastrointestinal, CM-free: cow’s milk-free, BF: breastfed, eHF: extensively hydrolyzed 
formula, FF: formula fed, CMPA: cow’s milk protein allergy, L: Lactobacillus, pHF: partially hydrolyzed formula, GOS: 
galacto-oligosaccharides, FOS: fructo- oligosaccharides.

Table 5. Consensus Statements on Infantile Colic

Consensus statements

Otherwise healthy infants younger than three months of age, presenting with fussiness, irritability or frequent unsoothable crying
lasting for three or more hours per day, for three or more days per week, for at least one week may be suffering from infantile
colic.

Evidence suggests that the use of extensively hydrolysed infant formula in a formula-fed baby and a cow’s milk free diet for
a breastfeeding mother may be beneficial to decrease infantile colic if CMPA is suspected. However, these data reflects selected 
infant populations.

Limited data suggests that infant formula with partial hydrolysate, GOS/FOS added β-palmitate may be of some benefit in 
reducing infantile colic in cases where cow’s milk allergy is not suspected in formula fed infants.

There is convincing data that Lactobacillus reuteri DSM 17938 drops decreases infantile colic in selected breastfed infants. There 
is no evidence that addition L. reuteri DSM 17938 to infant formula alleviates infantile colic.

There is insufficient data to recommend L. reuteri DSM 17938 in all colicky infants.
Anti-acid medications is not a treatment for colicky infants
The evidence of benefit is too limited to recommend herbal medicine such as fennel and peppermint for alleviating infantile colic.
Decreasing stimulation and white noise may help in colic. Swaddling may also be effective.
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Table 6. Consensus Statement Functional Diarrhea and Dyschezia

Consensus statement

A separate algorithm is not required for functional diarrhea
and dyschezia in infants ＜1 year of age. 

DISCUSSION

FGIDs such as regurgitation, infantile colic and 
constipation are benign conditions, they have a neg-
ative impact on the QoL of parents and infants. 
Although "time is the cure, their immediate manage-
ment is often frustrating for health care professional 
because lack of scientific evidence for effective 
treatment. Because in principle all FGIDs disappear 
over time, management should be safe and devote of 
adverse effects. Therefore, reassurance is the corner-
stone of the management, endorsed by nutritional 
therapy. This paper is the result of a consensus dis-
cussion among key-opinion leaders in the Middle 
East region, starting from the recently published in-
ternational recommendations [6,7,26]. Unneeded 
investigations and medical treatments are often pre-
scribed in these infants presenting with FGIDs. 
Medication has failed to improve significantly these 
conditions. Therefore, the algorithms focus on re-
assurance, education and dietary intervention. 
Although the evidence of the data does not change, 
meaning that guidelines should be followed as much 
as possible worldwide, there is at the same time the 
possibility and need for adaptations to local situ-
ations. The scientific background of these algorithms 
was largely discussed in the other papers [6,7,26], 
and will not be repeated here. These guidelines, 
adapted to the specific needs of the Middle East re-
gion, are in line with previous algorithms [6,7,26]. 
They are never in contradiction. Local data on the ep-
idemiology of FGIDs where added when available. 
However, some further changes were incorporated. 
A relevant and important addition is the recom-
mendation in the regurgitation algorithm for the 
breastfed baby. FGIDs are almost never a reason to 
stop breastfeeding. It was felt necessary to add time 
frames in the constipation algorithm and specific-

ities on the pre- and probiotics were added. Also rec-
tal treatment should be restricted to provide acute 
relief only. The possible benefit of prebiotics and/or 
prebiotics in combination with a partial whey hydro-
lysate with beta-palmitate and probiotics were add-
ed to the algorithm of infantile colic. The possible 
benefits of a fermented formula were also added.
 

CONCLUSION

This Middle-East consensus guideline endorses 
the previously published recommendations [6,7,26]. 
However, reviewing the previous publications al-
lowed to highlight some limitations of the previous 
guidelines. These guidelines are intended to be wide-
spread in the Middle East region. 
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