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Abstract

Background: The objective of the study was to describe the clinical
course of infants with pediatrician-diagnosed gastroesophageal regur-
gitation (GER), after changing to an infant anti-regurgitation formula.

Methods: Information on frequency and volume of regurgitation, and
disease progression were collected from mothers of 0- to 12-month-
old Filipino infants with GER at baseline and 1 month after a pedia-
trician prescribed-formula containing carob bean gum, galacto-oligo-
saccharides and partially hydrolyzed whey protein for 14 days.

Results: Eighty-nine infants aged < 6 months and 40 aged 7 - 12
months old were enrolled. The most frequently reported amount of
baseline regurgitation was half of the total feed (29 (33%) younger
infants and 17 (43%) older infants). Baseline regurgitation fre-
quency ranged from 1 - 3 times/day (45 (51%) and 21 (52%)) to
4 - 6 times/day (33 (37%) and 14 (35%)) and 7 - 9 times/day (11
(12%) and five (13%)). Regurgitation after 1-day consumption was
resolved in 16 (18%) and 8 (20%) and in 57 (64%) and 31 (78%)
younger and older infants at 14 days. Forty-one (32%) infants still
had regurgitation episodes after a 14-day trial with decreased fre-
quency and volume; three (7%) infants did not show any improve-
ment, while one (1%) infant had increased amount of regurgitation.
No medicine was given to study participants. Parent-reported sleep
disturbance decreased in three (37%) younger infants and 25 (63%)
older infants.

Conclusion: Nutrition intervention has effectively improved symp-
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tom and quality of life among infants with GER within 14 days. In-
formation on underlying conditions among those with unresolved
symptoms are needed.
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Introduction

Gastroesophageal reflux (GER) is one of the most common
digestive problems in the first months of life and decreases
the quality of life in formula-fed infants [1]. The worldwide
prevalence of infantile GER is 30% [1] with a peak of 67-87%
at 2 - 4 months of life [2]. A survey conducted in China, Ma-
laysia, Russia and Vietnam showed that this disorder affected
61% infants aged between 0 and 3 months, 32% infants aged
3 - 6 months and 8% infants aged 6 - 12 months [3].

Infantile GER is usually diagnosed using the new symp-
tom-based Rome IV criteria for infants and toddlers [2]. In
parallel, the North American Society for Pediatric Gastroen-
terology, Hepatology, and Nutrition (NASPGHAN) and the
European Society for Pediatric Gastroenterology, Hepatology,
and Nutrition (ESPGHAN) have developed an international
consensus to help the pediatricians and pediatric subspecial-
ists in the diagnosis and management of infantile GER [4]. A
joint consensus between NASPGHAN and ESPGHAN jointly
recommends non-pharmacological intervention with lifestyle
changes in the infants such as thickened feedings, consump-
tion of special anti-regurgitation formulas and positioning af-
ter meals [4].

Data support the use of thickened formula with added
functional ingredients like carob bean gum (CBG), galacto-ol-
igosaccharides (GOS) and partially hydrolyzed whey proteins
(PHW) [5-12]. CBG is an indigestible but fermentable fiber
with prebiotic effects [10, 13], in which its mechanism of ac-
tion involves increasing the viscosity of food and milk at a safe
therapeutic level of 0.5 g/100 mL [6], resulting in a reduction
in total and acid reflux [10, 13]. Moreover, CBG may promote
the development of more diverse microbiota and a lower pH
as compared to rice or maize starch [10]. GOS have been re-
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Table 1. Nutritional Profile of the Special Anti-Regurgitation Infant Milk Formula

Ingredients Unit Per 100 g Per 100 kcal
Protein g 10.7 2.1
Fat g 27.1 1.4
Linoleic acid mg 3,415 676
Alpha-linolenic acid mg 470 93
AA mg 53 10
DHA mg 53 10
Lactose 51.2 10.1
Galacto-oligosaccharides g 0.4 0.08
Galactomannan 2.5 0.5
Mineral
Calcium mg 385 76
Phosporus mg 215 43
Sodium mg 165 33
Iron mg 5.0 0.99
Copper ng 380 75
Potassium mg 560 111
Chloride mg 335 66
Magnesium mg 49 97
Zinc mg 4.4 0.87

ported to have bifidogenic effects, promote the maturity of the
gastrointestinal tract and improve the stool consistency at 0.24
g/L, 0.4 g/LLand 0.5 g/L [7-9, 14]. In parallel, PHW has been
associated with fast gastric emptying time and improve diges-
tion in infants [11].

No real-world data are available, for example, on the dura-
tion to symptom resolution in infants suffering from GER. In
this context, a survey was conducted to understand the clinical
course of Filipino infants (0 - 12 months) who were suffering
from infantile GER diagnosed by a pediatrician and received
an anti-regurgitation infant milk formula containing CBG,
GOS and PHW.

Patients and Methods

Design and data collection

An observational and questionnaire-based survey was con-
ducted between November 2017 and June 2018 in the Greater
Manila Area, North Luzon and South Luzon in the Philippines.
Fifty pediatricians were asked to recommend a 14-day trial of
a special anti-regurgitation infant milk formula (Frisolac® AR,
FrieslandCampina, the Netherlands) containing CBG, GOS
and PHW to infants aged between 0 and 12 months and di-
agnosed with GER (Table 1). Regurgitation in this study was
defined as any occurrence of refluxing gastric contents after
feeds more than three times a day but no associated histori-
cal or physical examination findings were abnormal. Exclu-
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sion criteria were exclusively breastfed infants, normal healthy
infants without any signs and symptoms of regurgitation and
infants with obvious underlying structural deformities related
to regurgitation.

Institutional Review Board approval was not obtained as
this is a survey with products already in the market as part
of the nutrition management. Ethical compliance with human/
animal study was not obtained. Verbal consent was obtained
from the survey’s participants prior to their participation but
not recorded. The survey instrument, a questionnaire, was
completed orally with the parents and filled by the pediatri-
cians at baseline, 14 days and 30 days after a special nutrition
intervention to evaluate the improvement of the symptoms us-
ing the same tool. No information could be obtained unless the
parents agreed to participate, and no data could be filled by
pediatricians unless released by the parents themselves. The
questionnaire collected frequency and volume of regurgita-
tion, progression of the disease and other complaints including
the reported volume of regurgitation (Supplementary 1, www.
theijcp.org).

The product used for the nutritional management of GER
has received regulatory approval and is available in the Philip-
pines since 2016 and in other markets since 2010.

Statistical analyses

Descriptive analyses were performed using counts and fre-
quencies (n, %) and using IBM SPSS version 24 for Windows
release (SPSS, Statistical Packages for Social Sciences, an
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Figure 1. Reported average of regurgitation volume at baseline (%). Total interviews (n = 135); 0 - 6 months (n = 89); 7 - 12

months (n = 40).

IBM Statistical Software, IBM Corp., Armonk, NY).

Results

Patients demographic

A total of 135 infants diagnosed with GER were prescribed the
special infant formula during the survey period. Six patients
were excluded from the analysis because four patients did not
meet the selection criteria (aged 1 - 3 years), and pediatricians
did not provide the date of birth or the age of two patients.
Therefore, data of 129 eligible infants (0 - 12 months old) were
analyzed: 89 (69%) infants aged 0 - 6 months and 40 (31%)
infants aged 7 - 12 months.

Baseline characteristics

At baseline, 45 (51%) younger infants aged 0 - 6 months and
21 (52%) older infants aged 7 - 12 months regurgitated 1 - 3
times a day. Thirty-three (37%) younger infants and 14 (35%)
older infants regurgitated 4 - 6 times a day. A regurgitation fre-
quency of 7 - 9 times a day was reported in 11 (12%) younger
infants and five (13%) older infants.

The most frequently reported amount of regurgitation was
half of the total feed in 29 (33%) younger infants and 17 (43%)
older infants, followed by a mouthful in 26 (29%) younger in-
fants and 12 (30%) older infants. All of the feed was regurgi-
tated by 13 (15%) younger infants and two (5%) older infants
(Fig. 1).

Endline characteristics after using the special infant
formula

After 1 day of special formula consumption, 16 (18%) younger
infants and eight (20%) older infants had no more regurgita-
tion. No regurgitation at the frequency of 7 - 9 episodes of
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regurgitation was reported and the number of younger infants
regurgitating 4 - 6 times daily decreased to eight (9%). More
infants (n = 65; 73%) were regurgitating 1 - 3 times daily; a
similar pattern was observed for the older age group (7 - 12
months) (Fig. 2a). Likewise, the reported number of infants
regurgitating half of the total feed decreased to 12 (13%) in the
0- to 6-month age group and to one (3%) in the 7- to -12-month
age group. More infants (n = 52 (58%) in younger and n = 25
(62%) in older age groups) reported regurgitating less than a
mouthful (Fig. 2b).

Between day 1 and day 5 of special formula consumption,
decreased frequency and amount of regurgitation was more ev-
ident. More infants (n =29 (73%) in younger and n =47 (53%)
in older age groups) were reported to have a decreased volume
of regurgitation. After 14 days, regurgitation was completely
resolved among the majority of the patients: 57 (64%) younger
infants and 31 (78%) older infants. However, 41 (32%) infants
continued regurgitation episodes after a 14-day trial but the
frequency and volume of regurgitation decreased in 26 (64%)
younger infants and 24 (59%) older infants. Three (7%) infants
did not show any improvement, and one (1%) infant had an
increased amount of regurgitated feed (Fig. 3).

On the quality of life’s questionnaire, parent reported de-
creased sleep disturbance for 33 (37%) younger infants and
25 (63%) older infants and decreased incessant crying for 45
(51%) younger infants and 26 (65%) older infants. Addition-
ally, bowel movement was improved in 48 (54%) younger in-
fants and 24 (60%) older infants, and longer feeding time was
reported among 27 (30%) younger infants and 13 (33%) older
infants (Fig. 4).

Discussion

This survey revealed that GER-related symptoms such as re-
gurgitation still occur among infants aged 7 - 12 months (31%
of all infants) [15]. Generally, GER peaks at the age of 2 - 4
months [2, 15] and should resolve by 12 months of age.
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Figure 2. (a) Average frequency of regurgitation after using the special infant formula (%). (b) Average amount usually regurgi-
tated after using the special infant formula (%). Total interviews (n = 135); 0 - 6 months (n = 89); 7 - 12 months (n = 40).

Nutritional intervention seems effective in the manage-
ment of GER without any medicine as one out of five infants
no longer had regurgitation within 1 day of shifting to the
anti-regurgitation formula; outcomes tended to be similar in
younger and older infants. Furthermore, the amount of regur-
gitation decreased to less than a mouthful across all ages as
claimed by the patients’ mothers. Further symptom’s resolu-
tion was reported between 1 and 5 days of usage as half of the
infants showed an improvement in the frequency and amount
of regurgitation. Such effects are likely to have a positive influ-
ence on parental anxiety and quality of life especially among
first-time parents [16, 17].
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The percentage of the study participants without any re-
gurgitation increased from 13% at days 1 - 5, to 18% at days 6
- 10, to 39% at days 11 - 14 and to an average of 70% (64% of
younger infants and 78% of older infants) at 14 days of using
this formula (Fig. 3a).

The consumption of the anti-regurgitation infant milk
formula containing CBG, GOS and PHW was also associated
with an improvement in the quality of life of the infants as
incessant crying and sleep disturbances. Regular and softer
stools were also reported particularly among the infants aged
7 - 12 months consuming the formula as this could be effective
in the management of multiple symptoms of functional gastro-
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Figure 3. (a, b) Symptoms’ improvement at 14 days of consumption (%). Total interviews (n = 135); 0 - 6 months (n = 89); 7 - 12

months (n = 40).

intestinal disorders in early life [1].

The results of this observational survey are consistent with
the findings of previous clinical studies on anti-regurgitation
infant milk formulas containing the same thickening agents
[18, 19]. A randomized and partly double-blind clinical trial
compared the same infant milk formula at 0.33 g/100 mL of
cold CBG (formula A, Frisolac® AR) with two other formulas
at 0.45 g/100 mL of cold or hot CBG (formulas B and C). For-
mula A was shown to be more effective in decreasing the oc-
currence of reflux episodes and improving clinical symptoms
of GER (decreased night cough, crying and frequency of vom-
iting) after 2 weeks of intervention [18]. Also in a prospec-
tive, double-blind, randomized cross-over trial conducted in
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115 formula-fed infants (2 weeks to 5 months old), a formula
containing CBG at 0.33 g/L and hydrolyzed protein was more
effective in reducing the number and volume of regurgitations
compared to another formula containing a nonhydrolyzed pro-
tein and less CBG (0.33 g/L) [11].

This survey has some limitations. First, it was not a rand-
omized trial, thus it did now allow any direct comparison with
a control group. Second, only children from three regions of
the Philippines were included; however, our population can be
seen as representative of an urban population. Third, this sur-
vey might be affected by the self-reporting bias as parents tend
to over-report behaviors and symptoms viewed as appropriate
by the researchers or doctors, and to under-report what is per-
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Figure 4. Other effects in 14-day trial (%). Total interviews (n = 135); 0 - 6 months (n = 89); 7 - 12 months (n = 40).

ceived to be inappropriate. Indeed, self-reporting bias is com-
mon in dietary surveys of infant feeding practices, especially
those conducted verbally [20]. However, the same question-
naire was used at various time points in the survey to evalu-
ate the improvement of the symptoms using the same tool.
Fourth, data on the amount of formula given at each feeding,
feeding methods (i.e. allowing the infants to burp and rest dur-
ing the feeding) and their uniformity, and whether the infants
were receiving other food items during the feeding with the
formula including breast milk are not available. Regardless of
these limitations, this survey described real-world insights on
the time for symptom’s resolution and the effectiveness of nu-
trition management of GER among infants in the Philippines
without any pharmacological intervention. It also provided a
window of opportunity for non-medical based intervention in
functional regurgitation leading to improved parents’ quality
of life.

To conclude, this survey investigated the clinical course of
Filipino infants suffering from infantile GER, after changing
to a special infant formula designed to relieve GER. A for-
mula designed for management of regurgitation and thickened
with CBG, GOS and PHW effectively improved regurgitation
symptoms and patient’s quality of life within the 14 days of
consumption. Underlying conditions among infants who still
had symptoms after 14 days need to be investigated, especially
that prolonged symptoms of functional gastrointestinal disor-
ders in early life could lead to increased risk of these disorders
in later life [21].
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