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Aim: Comparing efficacy and safety of APT198K (xyloglucan plus heat-killed 
Lactobacillus reuteri SGL01 and Bifidobacterium brevis SGB01) versus a lactase 
dietary supplement as first-line treatment of infantile colic. Methods: Randomized, 
multicenter, open-label, parallel group, active-controlled study, in 46 infants aged 
3–16 weeks with infantile colic, receiving APT198K or a lactase dietary supplement 
for 10 days. Results: Number and duration of crying episodes decreased significantly 
versus baseline in both groups. On day 8, the mean duration of crying per episode 
was significantly shorter in the APT198K group compared with the lactase group 
(9.14 ± 5.34 vs 13.22 ± 5.29 min; p = 0.014) and remained so up to day 11. Conclusion: 
APT198K decreased the mean duration per crying episode significantly more than a 
lactase dietary supplement in infants with colic. Further evaluation in larger studies is 
warranted. Clinical trial registry: EudraCT number 2014-002860-334; https://eudract.
ema.europa.eu.
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Published online: 24 January 2017
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Infantile colic affects approximately 20% of 
infants  [1] and is one of the most common 
reasons that parents seek medical advice for 
babies under 4 months of age [2]. According 
to Rome IV criteria, infantile colic is defined 
for research purposes as episodes of inconsol-
able/unsoothable crying confirmed as lasting 
more than 3 h per day, on at least 3 out of 
7 days [3].

Colic typically begins within the first few 
weeks of life and resolves before 5 months 
of age [3,4]. Crying is prolonged, often high-
pitched, and tends to occur in the afternoon 
or evening  [3,4]. It is generally accompanied 
by facial flushing and grimacing, as well 
as postural changes including clenched 
fists, flexing of the legs up to the abdomen 
and arching of the back  [3–5]. Abdominal 
distension and increased gas may also be 
present [3].

The cause of infantile colic is not known, 
although gastrointestinal, neurodevelopmen-
tal and psychosocial factors have been sug-
gested  [4,5]. Consequently, a range of treat-
ments has been suggested  [2,6,7]. However, 
evidence supporting most of these is limited 
and there is currently no consensus on the 
optimal approach to the management of the 
disorder [7].

One therapeutic approach is to admin-
ister products containing microbial organ-
isms, either live bacteria (probiotics) or heat-
killed bacteria. Infants with colic have low 
levels of lactobacilli and increased levels of 
gas-forming coliform bacteria in their intes-
tines [8,9], and there is evidence that probiot-
ics, such as Lactobacillus reuteri DSM 17938 
may reduce crying time in mainly breastfed 
babies with infantile colic  [10]. Moreover, 
beneficial gastrointestinal effects can also be 
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achieved with dead microbes, which produce a simi-
lar immunomodulatory effect and anti-inflammatory 
response within the gastrointestinal mucosa to live 
microbes  [11,12]. Another approach to treatment is to 
administer exogenous lactase, based on the theory that 
infants with colic may have transient lactose intoler-
ance [13,14]. There is some evidence that oral lactase can 
reduce crying time in certain infants with colic [13].

APT198K (provided by Novintethical Pharma SA, 
Switzerland) is a combined medical device class IIa 
that is indicated for the treatment of the causes of 
meteorism, which may be associated with colic. It con-
tains xyloglucan 0.6 g/10 ml, which forms a mechani-
cal barrier over the wall of the gastrointestinal tract, 
as well as the probiotics L. reuteri SGL01 100 × 109 
colony-forming units (CFU)/g and Bifidobacterium 
brevis SGB01 100 × 109 CFU/g. The aim of this study 
was to compare the efficacy and safety of APT198K 
with that of a dietary supplement (Colief®, Crosscare 
Limited, Ireland) containing lactase 0.40 g (minimum 
45,000 ONPGU/g) when used as first-line treatment 
for infantile colic in neonates and infants.

Methods
Study population
The study included breast and/or formula-fed neo-
nates and infants of both genders, aged between 3 and 
16 weeks, who had symptoms of infantile colic (defined 
as paroxysms of excessive crying in an otherwise healthy 
baby lasting more than 3 h per day, occurring on more 
than 3 days in any week and for at least 3 weeks) [15]. 
The babies had to be developmentally normal for their 
age, with no organic disease and with normal findings 
on physical examination. Patients were excluded if they 
were receiving any other treatment for infantile colic, 
were allergic to any of the study treatment ingredi-
ents, had undergone recent surgery, or had any serious 
medical condition or need for hospitalization.

Study design & procedures
This was a multicenter, randomized, open-label, paral-
lel group, active-controlled study conducted at medical 
centers and pediatric hospitals in Romania between 
October 2014 and January 2015. The study, conducted 
in accordance with ICH Good Clinical Practice and 
the principles expressed in the Declaration of Helsinki, 
was approved by the relevant Independent Ethics 
Committee. Informed consent was obtained from each 
patient’s legal representative prior to enrollment.

Patients were randomized to receive oral treatment 
with either APT198K (xyloglucan 0.6 g/ml plus heat-
killed L. reuteri SGL01 100 × 109 CFU/g and B. brevis 
SGB01 100 × 109 CFU/g) or a dietary supplement con-
taining lactase 0.40 g (minimum 45,000 ONPGU/g) 

(Colief® Infant Drops; hereafter referred to as lactase) 
for 10 days. APT198K was administered at a dose of 10 
drops twice daily. Lactase was administered according 
to the relevant label (4 drops per milk feed if breast-
feeding or bottle-feeding with newly made formula or 
2 drops per feed if bottle-feeding using preprepared for-
mula). Randomization was based on a randomization 
list prepared by a pseudorandom number generator. The 
randomization list contained 46 randomization posi-
tions, allocated between APT198K and lactase in a 1:1 
ratio. Each study site received a sub-list of randomiza-
tion positions from the master list. When a subject was 
enrolled, the first available randomization position/code 
from the sub-list was assigned to that subject.

Study visits took place at baseline, day 6 and day 11 
(the day after the final treatment day), and included 
assessments of demographics and medical history 
(baseline only), weight and length, signs and symptoms 
associated with infantile colic, and adverse events. The 
babies’ mothers/caregivers completed daily diaries, 
recording details of crying episodes and evaluating 
the evolution of signs and symptoms over time using 
a 7-point Likert scale (where 1  =  very much worse, 
2 = much worse, 3 = somewhat worse, 4 = same condi-
tion, 5 = somewhat better, 6 = much better, 7 = very 
much better). The clinical status at baseline was based 
on symptoms during the 24 h prior to the baseline visit.

Efficacy outcome measures included crying (dura-
tion of each crying episode, total daily duration of cry-
ing, number of crying episodes per day), bowel symp-
toms (including bloating and flatulence), tension of the 
abdominal muscles, facial flushing and postural changes 
(including curled-up legs or clenched fists). Safety was 
assessed through the evaluation of adverse events.

Statistical methods
The study sample size was based on the duration of 
crying. Published literature suggested that the mean 
duration of crying during an episode was 17.3 min 
in active-treatment groups and 47.5 min in placebo 
groups, with a standard deviation (SD) of 28.5 min [16]. 
For a reduction of 50% in crying duration with active 
treatment compared with placebo, and assuming 80% 
power and an error alpha of 5%, it was calculated that 
23 subjects per group were needed. Focus was placed 
on duration of crying per episode as it provides a spe-
cific variable to measure. Total crying time is affected 
by the duration of each episode.

Study variables were analyzed using descriptive 
statistical methods, to provide mean and SD for con-
tinuous variables, and absolute and relative frequency 
counts for categorical variables. Exploratory statisti-
cal tests were performed to determine whether there 
were differences in crying duration and other variables 
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Figure 1. Disposition of subjects.
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between groups (using the t-test, Mann–Whitney U 
test, Chi square test or Wilcoxon’s test, as appropriate). 
Differences in group scores were compared between 
groups using analysis of variance.

Results
A total of 46 patients were randomized in the study – 23 
in each group (Figure 1). All subjects were included in 
the analysis. There were no clinically significant differ-
ences between the groups in terms of demographics and 
general characteristics at baseline (Table 1). Just over half 
of the study population was female. The mean ± SD 
age of the overall population was 45  ±  28  days. The 
APT198K group had a slightly lower mean age (41 
days) than the lactase group (49 days) but this was not 
considered clinically relevant (and would only be of 
benefit for the lactase group as they were 1 week older 
and colic spontaneously decreases with age).

Crying
The mean  ±  SD duration of crying per episode 
decreased in both the APT198K and lactase groups 
during treatment, with a statistically significant reduc-
tion versus baseline apparent as early as day 1 (p = 0.033 
for both groups combined). The mean ± SD duration 
was significantly shorter in the APT198K group com-
pared with the lactase group on day 8, -9, -10 and -11 
(Figure 2 & Table 2).

The total duration of crying per day and the total 
number of crying episodes per day decreased from base-
line in both groups, with no significant between-group 
differences evident (Table 2).

Bowel symptoms
There was a significantly greater improvement in bowel 
symptoms (bloating and flatulence) on day 6 versus 
baseline in the APT198K group compared with the lac-

Table 1. Baseline demographics.

Variable  APT198K (n = 23) Lactase (n = 23)

Gender (male/female), n 11/12 10/13

Age (days):  
– Mean ± standard deviation 
– Median (range) 

 
41.04 ± 27.29 
31.0 (14–104)

 
48.87 ± 28.83 
42.0 (14–98)

Apgar score:  
– Mean ± standard deviation 
– Median (range)

 
9.17 ± 0.77 
9.0 (8–10)

 
8.91 ± 0.79 
9.0 (7–10)

Weight (kg):  
– Mean ± standard deviation 
– Median (range)

 
4.21 ± 1.08 
4.0 (2.9–6.8)

 
4.24 ± 1.13 
4.2 (2.7–6.9)

Length (cm):  
– Mean ± standard deviation 
– Median (range)

 
53.87 ± 2.71 
54.0 (49–61)

 
53.74 ± 4.24 
53.0 (46–63)
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tase group, as indicated by a higher mean Likert scale 
score (p = 0.005) (Table 3). APT198K was also superior 
to lactase in terms of the improvement seen on day 11 
versus baseline (p = 0.038) (Table 3).

When comparing mean  ±  SD changes in bowel 
symptoms with the previous 24-h period, significantly 
greater improvements were seen with APT198K com-
pared with lactase on day 1 (4.3 ± 0.55 vs 4.0 ± 0.30; 
p = 0.028), day 4 (5.35 ± 0.93 vs 4.57 ± 0.59; p = 0.002), 
day 5 (5.52 ± 0.89 vs 4.87 ± 0.62; p = 0.006) and day 
6 (5.70 ± 0.82 vs 5.13 ± 0.81; p = 0.024).

Abdominal muscle tension
Based on Likert scale scores, a significantly greater 
reduction in the tension of the abdominal muscles ver-
sus baseline was observed on day 6 in the APT198K 

group compared with the lactase group (p  =  0.004), 
but not on day 11 (Table 3).

Compared with the previous 24-h period, significantly 
greater mean ± SD improvements in abdominal muscle 
tension were seen with APT198K compared with lactase 
on day 4 (Likert scale score 5.48 ± 0.84 vs 4.78 ± 0.51; 
p = 0.002), day 5 (5.57 ± 1.03 vs 4.91 ± 0.59; p = 0.013) 
and day 6 (5.70 ± 0.82 vs 5.13 ± 0.81; p = 0.024).

Facial flushing
A significantly greater reduction in facial flushing ver-
sus baseline was observed in the APT198K group com-
pared with the lactase group on day 6 (p < 0.05), but 
not on day 11 (Table 3).

Compared with the previous 24-h period, signifi-
cantly greater mean ± SD improvements in facial flush-

Table 2. Crying parameters.

Variable and timing of assessment  APT198K (n = 23) Lactase (n = 23)

Duration of crying per episode (min) 

Baseline:  
– Mean ± SD 
– Median (range)

 
21.17 ± 10.27 
20.0 (5–40)

 
19.00 ± 9.43 
18.0 (5–40)

Day 6:  
– Mean ± SD 
– Median (range))

 
11.41 ± 6.14 
10 (2–24)

 
14.04 ± 4.98 
15 (3–30)

Day 11:  
– Mean ± SD 
– Median (range)

7.05 ± 4.17* 
5 (2–18)

10.48 ± 4.01 
10 (3–17)

Total duration of crying per day (min)

Baseline:  
– Mean ± SD 
– Median (range)

 
113.35 ± 76.39 
90.00 (25–320)

 
98.61 ± 56.28 
80.00 (35–240)

Day 6,:  
– Mean ± SD 
– Median (range)

 
48.64 ± 65.06 
29.50 (8–145)

 
57.52 ± 37.23 
60 (1–9)

Day 11:  
– Mean ± SD 
– Median (range)

 
22.62 ± 23.71 
11 (3–72)

 
33.13 ± 24.24 
30 (5–77)

Number of crying episodes per day 

Baseline:  
– Mean ± SD 
– Median (range)

 
5.26 ± 1.42 
5 (3–8)

 
5.48 ± 1.56 
5 (3–9)

Day 6:  
– Mean ± SD 
– Median (range)

 
5.59 ± 6.19 
3.50 (1–6)

 
4.22 ± 2.35 
4 (1–9)

Day 11:  
– Mean ± SD 
– Median (range)

 
2.81 ± 1.53 
2.50 (1–5)

 
2.96 ± 1.63 
3 (1–7)

Values are mean ± SD.
*p = 0.008 vs lactase group. 
SD: Standard deviation.
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Figure 2. Mean duration of crying per episode: days with a significant difference between treatments.
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ing were seen with APT198K compared with lactase 
on day 4 (Likert scale score 5.26 ± 1.01 vs 4.61 ± 0.65; 
p = 0.013), day 5 (5.48 ± 1.08 vs 4.78 ± 0.60; p = 0.011) 
and day 6 (5.74 ± 1.05 vs 5.00 ± 0.79; p = 0.01).

Postural changes
Postural changes (including curled-up legs and clenched 
fists) were reduced significantly versus baseline in the 
APT198K group compared with the lactase group on 
both day 6 (p < 0.05) and day 11 (p = 0.012) (Table 3).

Compared with the previous 24-h period, signifi-
cantly greater mean  ±  SD improvements in postural 
changes were seen with APT198K versus lactase on day 5 
(Likert scale score 5.74 ± 1.05 vs 4.96 ± 0.47; p = 0.003) 
and day 6 (5.96 ± 0.92 vs 5.17 ± 0.77; p = 0.003).

Adverse events
Overall, both treatments appeared to be generally well 
tolerated. The only minor adverse event reported was 
vomiting (lasting 2 min) in a baby receiving APT198K.

Discussion
The results of this study suggest that APT198K is 
more effective than a lactase dietary supplement for 
the management of infantile colic.

Although infantile colic is a self-limiting disorder 
that usually resolves by around 4 months of age [4], it is 

distressing and stressful for parents [17,18]. A key aspect 
of the management of the condition is to provide 
reassurance and support to the parents  [2,4]; however, 
they are often keen to explore additional therapeutic 
options [2]. There is currently no consensus about the 
best approach for infantile colic, and the level of evi-
dence for many of the available options is weak [2,7]. No 
pharmacological agents have shown definitive efficacy, 
and some are associated with adverse effects [2]. A range 
of dietary interventions have been tried, although the 
quality of the supporting evidence varies [2,7,19]. Addi-
tional well-designed trials are needed to confirm the 
most effective interventions for infantile colic, and the 
current study adds to this body of evidence.

Both APT198K and lactase were effective at reduc-
ing the number and duration of crying episodes com-
pared with baseline, but from day 8 of treatment onward 
APT198K provided a significantly greater reduction in 
the mean duration of crying episodes compared with lac-
tase. In addition, APT198K provided significantly greater 
improvements in terms of bloating/flatulence, abdomi-
nal muscle tension, facial flushing and postural changes 
when day 6 of treatment was compared with baseline. 
This remained the case for bowel symptoms and postural 
changes at the end of the treatment period. When indi-
vidual 24-h periods were compared, APT198K provided 
significantly greater improvements than lactase from day 
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1 for bowel symptoms, day 4 for abdominal muscle ten-
sion and facial flushing, and day 5 for postural changes, 
although these differences did not continue beyond day 
6 of treatment. Both treatments were well tolerated, with 
just one patient, in the APT198K group, experiencing an 
adverse event (vomiting).

APT198K contains a combination of xyloglucan and 
heat-killed bacteria. Studies suggest that the gut micro-
biota is disturbed in infants with colic [10,20–23]. In par-
ticular, these babies appear to have reduced levels of lac-
tobacilli and increased levels of coliform bacteria  [9,10]. 
Probiotics (products containing live bacteria) promote 
microbial diversity and may reduce levels of gas-form-
ing coliform bacteria [24,25], and it has been shown that 
enhancing the levels of certain bacteria, such as L. reuteri 
DSM 17938 can reduce infant distress [10]. Clinical tri-
als of probiotics in infantile colic have produced vari-
able results [26,27], but a recent meta-analysis of six trials 

concluded that L. reuteri DSM 17938 may reduce crying 
time in infants with colic [10]. APT198K contains heat-
killed L. reuteri SGL01 and B. brevis SGB01. Beneficial 
biological responses can be achieved with either probi-
otics or products containing dead bacteria  [11,12]. Both 
live and dead microbes exert immunomodulatory effects 
and induce an anti-inflammatory response within the 
gastrointestinal mucosa, while live bacteria also modify 
the gastrointestinal microflora  [11,12]. The administra-
tion of live microbes may be associated with safety con-
cerns in some patients, and products containing dead 
microbes could be a safer alternative which provides sim-
ilar benefits [11,12]. Moreover, products containing dead 
bacteria have advantages over probiotics in terms of the 
ease of production and storage. The other component of 
APT198K, xyloglucan, is a water-soluble, polysaccharide 
hemicellulose extracted from the tamarind tree (Tama-
rindus indica) [28,29]. It is not broken down by digestive 

Table 3. Other symptoms and signs of infantile colic: assessment of change versus baseline.

Variable and timing of 
assessment 

APT198K (n = 23) Lactase (n = 23) p-value for difference 
between groups

Bowel symptoms (bloating, flatulence) 

Day 6:  
– Mean ± SD 
– Median (range)

 
5.87 ± 0.54 
6.00 (5, 7)

 
4.96 ± 0.47 
5.00 (4, 6)

0.005

Day 11:  
– Mean ± SD 
– Median (range)

 
6.39 ± 0.78 
7.00 (4, 7)

 
5.91 ± 0.73 
6.00 (4, 7)

0.038

Abdominal muscle tension

Day 6,:  
– Mean ± SD 
– Median (range)

 
5.70 ± 0.82 
1 (0, 1)

 
5.04 ± 0.63 
1 (0, 1)

0.004

Day 11:  
– Mean ± SD 
– Median (range)

 
6.47 ± 0.43 
1 (0, 1)

 
5.76 ± 0.55 
1 (0, 1)

0.081

Facial flushing

Day 6:  
– Mean ± SD 
– Median (range)

 
5.83 ± 0.77 
1 (0, 1)

 
5.00 ± 0.60 
1 (0, 1)

<0.05

Day 11:  
– Mean ± SD 
– Median (range)

 
6.32 ± 0.42 
1 (0, 1)

 
5.69 ± 0.39 
1 (0, 1)

0.980

Posture changes (curled-up legs, clenched fists)

Day 6:  
– Mean ± SD 
– Median (range)

 
6.00 ± 0.73 
1 (0, 1)

 
5.13 ± 0.45 
1 (0, 1)

<0.05

Day 11:  
– Mean ± SD 
– Median (range)

 
6.48 ± 0.94 
1 (0, 1)

 
5.78 ± 0.85 
1 (0, 1)

0.012

Data presented are mean ± SD scores for a 7-point Likert scale where 1 = very much worse, 2 = much worse, 3 = somewhat worse, 4 = same 
condition, 5 = somewhat better, 6 = much better, 7 = very much better. A higher mean score indicates a greater improvement. 
SD: Standard deviation.
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enzymes and passes through the gastrointestinal tract, 
forming a protective film over the mucosa, which helps 
improve the function of the intestinal barrier [29].

The comparator used in the study was a lactase 
dietary supplement that is indicated for the treat-
ment of transient lactose intolerance in infants with 
colic  [11]. Transient lactose intolerance is recognized 
as a possible causative factor in some infants with 
colic  [11,14]. Although clinical studies have produced 
mixed results [11,30–32], the largest trial found that pre-
treating feeds with lactase reduced median crying time 
and breath hydrogen (an indirect biomarker of hypo-
lactasia) significantly compared with placebo, and a 
reduction of more than 45% in both parameters was 
achieved in 26% of participants [11]. Although not all 
experts recommend its use in infantile colic [19], some 
guidance suggests it as a possible treatment option [33].

The main limitations of the study were the open 
design and the small sample size. An open-label design 
was used in order to facilitate enrollment of an adequate 
number of participants in a reasonable timescale, by 
ensuring parents could know what therapy their child 
was being given at any time. Larger studies using a dou-
ble-blind design would be helpful to confirm the effect 
of APT198K in infantile colic. Another limitation was 
the use of lactase as the active comparator, because it 
is likely that this enzyme would only be effective in 
infants whose colic was associated with temporary 
lactose intolerance, and it is not known what propor-
tion of the study population had this. Since APT198K 
contains heat-killed bacteria, studies comparing it with 

other heat-killed bacterial products and with probiotics 
would be helpful in the future. In addition, follow-up 
assessments to check for relapse were not undertaken.

Conclusion
The results of this study suggest that in infants with 
colic, APT198K may decrease the mean duration per 
crying episode to a greater extent than seen with a lac-
tase dietary supplement and that it is well tolerated. 
Further evaluation in larger studies is warranted.
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Executive summary

•	 Infantile colic is a common reason for parents seeking medical advice for young infants.
•	 The cause of infantile colic is not known, but possible factors include disturbed gut microbiota and/or 

transient lactose intolerance.
•	 Probiotics and lactase are used as treatments.
•	 APT198K (xyloglucan plus heat-killed Lactobacillus reuteri SGL01 and Bifidobacterium brevis SGB01) decreases 

intestinal meteorism, which may be associated with colic.
•	 APT198K was more effective than a lactase dietary supplement for the treatment of infantile colic, and was 

well tolerated.
•	 APT198K may provide a treatment option for infantile colic.
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