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Purpose: Regurgitation is a common physiological phenomenon in infants. The aim of the present study was to eval-
uate the efficacy of a new anti-regurgitation (AR) formula (Novalac), thickened with an innovative complex including 
fibres, on the daily number of regurgitations and to assess its impact on stool consistency and frequency.
Methods: Infants younger than five months, presenting at least 5 regurgitations per day were recruited in this trial. 
The efficacy of the new formula on regurgitation (daily number and Vandenplas score), stool frequency and con-
sistency were assessed at day 14 and 90. Growth data were recorded at each study visit.
Results: Ninety babies (mean age 9.6±5.8 weeks) were included in the full analysis data set. The mean number 
of regurgitation episodes at inclusion was 7.3±3.4. In all infants, regurgitations improved after 2 weeks. The daily 
number of regurgitations decreased significantly (−6.3±3.3, p＜0.001) including in those previously fed a thickened 
formula (−6.2±3.0, p＜0.001). There was no significant change in stool consistency at day 14. After 3 months, 97.5% 
of infants had formed or soft stools. Growth was appropriate with a slight increase of weight-for-age z-score (from 
−0.5±1.0 to −0.1±0.9) and no change of weight-for length z-score (−0.1±1.1 to −0.1±−1.1).
Conclusion: The new AR formula thickened with an innovative complex is very effective in reducing the daily number 
of regurgitations without having a negative impact on stools consistency.
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INTRODUCTION

Regurgitation is a common physiologic phenom-
enon in infants with a peak prevalence at three to 
four months of age and occurs during this period in 
50% to 70% of infants [1-3]. According to a thorough 

review of the literature, about 25% of the parents 
seek medical help because of infant regurgitation 
[4]. 

According to the NASPGHAN-ESPGHAN guide-
lines on the management of reflux, the recom-
mended course of action in case of regurgitation is 



www.pghn.org　　　　105

Christophe Dupont, et al：Anti-Regurgitation Formula

Table 1. Adapted Vandenplas Score on Regurgitation

Score Regurgitation

0
1
2
3

4

5

6

0-2 episodes/day
≥3-≤5 of small volume
＞5 episodes of ＞1 coffee spoon
＞5 episodes of ±half of the feedings in <half of the

feedings
Continuous regurgitations of small volumes ＞30 

minutes after each feeding
Regurgitation of half to complete volume of a 

feeding in at least half of the feedings
Regurgitation of the "complete feeding" after each 

feeding 

“parental education, reassurance and anticipatory 
guidance, and in formula fed infants, a thickened 
formula (or anti-regurgitation [AR] formula if avail-
able) to reduce the frequency of overt regurgitation 
and vomiting” [1].

Currently, several pre-thickened AR infant for-
mulas using different types of thickening agents are 
available for the management of regurgitation [5].

The clinical efficacy on regurgitation of AR for-
mulas thickened with locust bean has been demon-
strated in several clinical trials [6-8]. However, infants 
fed with such formulas may have softer and more 
frequent stools than those fed with starch-thickened 
formulas [9].

The aim of this trial was to evaluate the efficacy of 
a formula containing a new thickening agent on re-
gurgitation and to assess its digestive tolerance. 

MATERIALS AND METHODS

This prospective international open pilot multi-
centre clinical trial was conducted to evaluate the ef-
ficacy of a new formula (Novalac, Paris, France) on 
regurgitation and defecation. The formula contains 
an innovative thickening complex made of fibres in-
cluding specially selected pectin. Fully formula fed 
infants less than 5 months old with at least 5 epi-
sodes of regurgitation per day and who had not yet 
started solids were eligible for inclusion. 

After informed consent was obtained, the parents 
were given the appropriate number of tins of formula 
needed to cover their infant’s needs for two weeks 
(±3 days). Parents were asked to report information 
on regurgitation and stools consistency in a diary 
during two 3-day periods: just after inclusion and 
just before day 14, when the infant was re-examined 
by the investigator. 

After this visit, if an AR formula was still indicated 
and if parents wished to continue with the same for-
mula, the investigator could provide more tins of the 
new AR formula for up to three months after in-
clusion or until the child reached the age of six 
months whichever occurred last. A third visit was 
planned 90 days after inclusion to further assess 

growth. 
The efficacy of this new AR formula on regur-

gitation was assessed through the daily number of 
regurgitations and the estimated regurgitated vol-
ume (adapted Vandenplas score [8]; Table 1). The 
daily number of stools and stools consistency accord-
ing to the Bristol scale were also recorded [10]. For 
analysis, four categories were defined regarding 
stool consistency: hard (Bristol scale 1, 2), formed 
(Bristol scale 3, 4), soft/mushy (Bristol scale 5, 6) and 
loose/ watery (Bristol scale 7). 

The growth parameters (weight, length, and head 
circumference) were collected at baseline, day 14, 
and day 90. Anthropometric parameters, including 
the body mass index (BMI) were expressed as 
z-score according to the World Health Organization 
Child Growth Standards [11].

The safety population was defined as all infants 
who consumed at least once the product. The full 
analysis set population is composed of all infants 
having an evaluation of the main outcome, i.e., the 
daily number of episodes of regurgitation at day 14. 
A posteriori, two subgroups were analysed according 
to whether the infants had or had not been fed with 
a thickened formula prior to inclusion. 

The SAS software for Windows (version 9.2; SAS 
Institute, Cary, NC, USA) was used to perform the 
statistical procedures. Statistical analyses were per-
formed in accordance with ICH-E9 guideline.

The study was approved by independent ethics 
committees: CPP Ile-de-France III, Paris, France, 
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Table 2. Evolution of the Daily Mean Number of Regurgitations
and Vandenplas Score from Inclusion to 14 Days

Daily number of 
regurgitations 

Inclusion 7.3+3.4
Day 3 1.2+1.5
Day 14 1.1+1.3
p (day 3-baseline) ＜0.001*
p (day 14-baseline) ＜0.001*

Vandenplas score Inclusion 1.8+0.9
Day 14 0.2+0.6
p (day 14-baseline) ＜0.001*

Values are presented as mean±standard deviation.
*By Wilcoxon test. 

Fig. 2. Evolution of the daily mean number of regurgitations 
and Vandenplas score from inclusion to 14 days.

Table 3. Detail of the Stool Consistency at Inclusion and after
14 Days

Inclusion Day 14

Hard (Bristol scale 1, 2) 14.4% 3.3%
Formed (Bristol scale 3, 4) 36.7% 51.1%
Soft (Bristol scale 5, 6) 42.2% 36.7%
Loose (Bristol scale 7) 6.7% 8.9%

Fig. 1. Flow diagram. 

and VUB Ethics Committee, Brussels, Belgium. It 
was registered at ClinicalTrials.gov under the identi-
fier NCT02425423. Parents or others legally respon-
sible for the infants provided written consent. 

RESULTS

Sixteen paediatricians (five in Belgium and eleven 
in France) included 100 infants. After 14 days of 
treatment, 90 infants (mean age at inclusion 
9.6±5.8 weeks) were included in the full analysis da-
ta set (Fig. 1). The reason for drop-out between in-
clusion and day 14 were identified as follows; liquid 
stools (n=4), lost to follow up (n=1), withdrawal by 
parents for unknown reason (n=4), and one infant 
that was breastfed (n=1).

About half of the infants (48/90; 53.3%) had been 

fed a thickened formula before inclusion (pre-thick-
ened or standard formula+thickening agent), but 
had still at least 5 episodes of regurgitation per day. 

The mean number of regurgitation episodes was 
7.3±3.4 at inclusion. After 14 days, the mean num-
ber of regurgitation had decreased significantly with 
−6.3±3.3 (p＜0.001) (Table 2 and Fig. 2). In the 
subgroup of infants who were fed a thickened for-
mula at inclusion, regurgitation also significantly 
decreased from 7.1±2.9 to 0.9±−1.1 after 14 days. 
There was no difference between both sub-pop-
ulations regarding the effect on regurgitation. After 
two weeks, regurgitations decreased in all infants 
and 85.6% had no more than two regurgitations per 
day. Parents reported a significant decrease of the dai-
ly number of regurgitation already after three days: 
−6.1±3.7, p＜0.001 with improvement in 94.5% 
(52/55). The regurgitation score had also decreased 
significantly after 14 days (Table 2). 

There was no significant effect of the formula on 
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Fig. 3. Evolution of the weight for age z-score.

stool consistency with 78.9% of infants having 
soft/mushy or formed stools at inclusion and 87.8% 
after 14 days (Table 3). The percentage of formed 
stools increased after 14 days from 36.7% to 51.1% 
(p=0.053).

Growth was within normal range, with an in-
crease of the weight for age z-score 

(−0.5±1.0 at inclusion and −0.1±0.9 after 3 
months, p＜0.001), length for age z-score 

(−0.5±1.2 at inclusion and −0.0±1.2 after 3 
months, p＜0.001) and BMI for age z-score 

(−0.3±1.0 at inclusion, and −0.2±1.1 after 3 
months, not significant) (Fig. 3).

After 14 days, 66 parents answered the question 
regarding general satisfaction and 61 (92.4%) were 
in overall satisfied or very satisfied. Seventy-one pa-
rents answered the question about efficacy on regur-
gitation, and 67 (94.3%) said to be satisfied or very 
satisfied. Regarding the digestive comfort and gen-
eral well-being of their child, as of day 3, respectively 
76.1% (54/72) and 80.3% (57/71) of the parents re-
ported to be satisfied or very satisfied. After 2 weeks, 
87.8% (79/90) and 94.4% (85/90) of the paedia-
tricians reported to be satisfied or very satisfied re-
garding respectively the digestive comfort and gen-
eral well-being.

DISCUSSION

Thickening of infant formula is considered as an 

option to reduce regurgitation [1]. However, the effi-
cacy and risk for adverse effects of all thickeners is 
not equal. For example, according to the meta-analy-
sis by Horvath et al. [12], only corn starch thickened 
formulas have an impact on reflux index. 

This pilot study has shown that the AR formula 
with the new thickening agent is effective in the 
treatment of regurgitation. As the study was not con-
trolled and regurgitations do naturally decrease over 
time, the primary endpoint was evaluated only two 
weeks after inclusion. Actually, parents reported a 
significant decrease of the number of episodes of re-
gurgitation as of day three, what minimalizes the ef-
fect of natural evolution. Moreover, the decrease in 
regurgitation was similar in infants already under 
AR formula but still regurgitating more than five 
times a day at inclusion. A major weakness of this 
open observational study is the lack of a control 
group. However, the short observation period of only 
two weeks and the fact that the reduction in regur-
gitation was similar in the group that had been treat-
ed before with an AR formula without success and 
new untreated infants makes it unlikely that the re-
duction in episodes of regurgitation is due to the nat-
ural evolution. A placebo effect of a formula on in-
fant regurgitation seems also unlikely. Another 
shortcoming is that no information has been ac-
quired on irritability or time needed for feeding. As 
the main objective of this study was to evaluate the 
impact on regurgitation and on stools, for which the 
record by the parents was very important, it was de-
cided to keep the parents’ diary as simple as possible 
to ensure a better quality of the data recorded. 
Therefore parents were not required to report precise 
information such as the duration of each feeding nor 
on the daily crying time. Irritability was evaluated 
through two questions about digestive comfort and 
global well-being. 

This formula is thickened with a complex of fibers 
containing pectins. Pectins are safe and naturally 
present in fruits such as apple, frequently eaten by 
young infants. According to European Union regu-
lation, pectins can be used in baby foods, cereals or 
food for special medical purposes for newborns. 
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Moreover, special formulae containing pectins have 
been used in recent clinical trials on thickened for-
mulae specially designed for the treatment of cow’s 
milk allergy; they all show an adapted growth of the 
infants fed such formula for a duration up to 6 
months [13,14]. 

Depending on the nature of the thickening agent, 
the impact on the stool frequency and consistency 
can differ. For example with a formula thickened 
with locust bean, Iacono et al. [9] reported diarrhea 
to occur in 16.7% (14/84) of infants. Although the 
new formula is thickened with fibres and even 
though four children have left the study before day 
14 due to loose stools, this formula seems to have a 
regulatory effect on stool composition. Indeed, 
87.8% of the infants had soft or formed stools after 14 
days, and 97.5% after three months. 

It is important to assure optimal nutritional in-
take, especially in regurgitating infants. This new 
formula allowed a satisfactory growth over the three 
months of observation. This study shows that a for-
mula containing a new thickening agent gives prom-
ising results not only in term of regurgitation but al-
so without causing diarrhea or constipation. 
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