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ABSTRACT
Background: The present study aimed to evaluate the effect of synbiotics on the intestinal colonization rate of Candida
albicans in low birth weight neonates (i.e., under 2,500 g), which is one of the most important events for necrotizing
enterocolitis (NEC).
Methods: During one year, 106 preterm neonates with a birth weight of less than 2,500 g, admitted to the Neonatal
Intensive Care Unit (NICU) of Imam Reza Hospital, affiliated to Kermanshah University of Medical Sciences,
Kermanshah, Iran, were randomly selected and investigated in two groups of case and control. In the case group, 5
drops of synbiotics (under the trade name of Pedilact in which 5 drops are equivalent to 2.5×10 8 CFU), containing three
probiotics of Bifidobacterium infantis, Lactobacillus rhamnosus, and Lactobacillus reuteri, as well as the prebiotic of
fructooligosaccharide, were administered. On the other hand, 5 drops of distilled water were used for the control
group. In the present single-blind study, the subjects were divided into two groups using a random number table. The
stool cultures were obtained on the 1st and 10th days of admission. Then, the two groups were compared in terms of the
amount of positive stool culture for Candida albicans, time of feeding initiation and full nutrition, duration of
hospitalization, and time of discharge.
Results: The incidence rate of positive stool culture for Candida albicans was 6.6%. A significant relationship was
observed between gestational age and positive culture (P=0.009). However, there was no significant difference
between the two groups in terms of the duration of hospitalization, time of feeding initiation and full feeding, good
physical examination results, and wellbeing. In addition, the relationship between positive culture and birth weight
was statistically significant (P=0.045) since the rates of positive culture were 57.1% and 42.9% in cases with the birth
weight of ≤ 1,500 and > 1,500 g, respectively.
Conclusion: Based on the results, synbiotic use showed no significant relationship with enteral positive cultures for
Candida albicans, time of enteral feeding initiation and full feeding, and hospitalization duration.
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Introduction
Nowadays, the complications of long-time
hospitalization and drug administration or
invasive therapeutic interventions have increased
by enhancing the survival possibility of preterm
and/or low birth weight neonates (1). Candida
albicans is one of the infective agents causing

some diseases, such as severe blood infection with
multiorgan involvement, necrotizing enterocolitis
(NEC), and late-onset bloodstream infections, with
up to 54% mortality (2, 3). Obviously, exact
prevention and candidiasis treatment play a
significant role in the health of premature or low
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birth weight neonates.
Oral prebiotic or probiotic supplements are
regarded as the evolving suggested therapeutic
interventions (4). Probiotics are live microorganisms related to the genus of Lactobacillus,
which normally coexists in the gastrointestinal
tract and decreases the possibility of the
proliferation of infectious microorganisms, such
as Candida albicans, by consuming foodstuffs and
fermenting simple sugars, such as fructooligosaccharides (prebiotics). They also prevent the
pathogen penetrance by increasing the intestinal
mucosa resistance through decreasing the
intestinal acidity (4). Synbiotics, such as Pedilact,
refers to the presence of prebiotics and probiotics
in a nutrient material simultaneously. The
incidence rates of candidemia in the neonates who
are admitted to neonatal intensive care units are
reportedly 1.6-9% and up to 15% in the neonates
weighing < 1,500 and < 1,000 g, respectively (6).
Manzoni et al. indicated that the use of
Lactobacillus casei in the neonates with a birth
weight of < 1,500 g decreased the enteral
colonization of Candida species significantly (6). In
a prospective study, Romeo et al. evaluated the
effect of Lactobacillus reuteri and Lactobacillus
rhamnosus among 249 neonates with a birth
weight of < 2,500 g over three years. They
reported that Lactobacillus reuteri induced a more
preventive effect, compared to other species (7).
In another study, Roy et al. observed the same
results for Bifidobacterium infantis, Lactobacillus
acidophilus, and Lactobacillus lactis (4). The main
reason for performing the present study was that
the rate of the enteral colonization of Candida
species in Imam Reza Hospital, located in
Kermanshah, Iran, is ambiguous, and no standard
protocol is available for utilizing synbiotics in
preventing and treating candidiasis and its related
disorders in any of the therapeutic centers of Iran.

Methods

In order to conduct the study, 106 preterm
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neonates with a birth weight of less than 2,500 g
who were admitted to the Neonatal Intensive
Care Unit (NICU) of Imam Reza Hospital,
affiliated to Kermanshah University of Medical
Sciences (KUMS), Kermanshah, Iran, were
randomly selected based on the inclusion and
exclusion criteria (Table 1). The subjects were
divided into two groups by using a random
number table. The project was confirmed by the
Iranian Registry of Clinical Trials (No.
IRCT201708614333N79). The Ethics Committee
of KUMS also approved the study with the
number of kums.rec.1396.32.
In the case group, five drops of synbiotics,
including three probiotics of Bifidobacterium
infantis, Lactobacillus rhamnosus, and Lactobacillus
reuteri, at a dosage of 2.5× 108 CFU, as well as
the prebiotic of fructooligosaccharide, were
administered. On the other hand, the control group
received five drops of distilled water. The dosage
was recommended by the Research Department of
Zistkhavar Co., and five drops of the Pedilact drop
were chosen for the safety of the premature
neonates and administered per day. Then, the
stool cultures were obtained on the 1st and 10th
days of admission. In the next step, the selected
groups were compared in terms of the time of
enteral feeding initiation and completion, rate of
positive stool culture for Candida albicans, and
discharge time.
All specimens were inoculated onto Sabouraud
dextrose agar, and the plates were incubated at
25-30°C in ambient air. The germ tube test plays a
significant role in identifying the isolated yeast.
The traditional germ tube test involves the
inoculation of a tube of human serum. The tube
was incubated at 35°C for up to 3 h. The germ
tubes which are elongated fingers, like extensions
from a yeast cell, represent the beginning of a true
hypha. No constriction was seen at the junction of
the yeast cell and germ tube. The wall of the germ
tube was parallel. In addition, the germ tube, in
combination with the result of morphology on CM

Table 1. Inclusion and exclusion criteria
Inclusion Criteria
1. Birth weight ≤2500 g
2. The age of admision≤72 h
3. The mother has not applied oral or local antifungal therapy at the last month of pregnancy
Exclusion Criteria
1. Contraindications of oral feeding due to oropharyngeal or gastrointestinal anomalies
2. Justified NEC
3. Sepsis
4. Administration of oral or intravenous antifungal therapies
5. Consumption of milk powders containing of pro or prebiotics
6. Impaired liver function tests, history of gastroschisis, omphalocele before reconstruction surgery
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agar, can confirm the identification of C. albicans.
The results were analyzed in SPSS software,
version 22. The Kolmogorov-Smirnov test was
used to check the normality of the continuous
variables. Intergroup comparison was performed
by applying an independent sample test. In this
regard, t-test was used for the normally
distributed data, and Mann-Whitney U test was
applied for non-normally distributed data. Chisquare test or Fisher’s exact test was used to
compare the qualitative variables between the
two groups. The study was ethically acceptable as
synbiotics normalize the microflora of the
gastrointestinal tract. In other words, the
prevention of a fetal neonatal disease is regarded
as an intervention.

Results
According to the results, just two participants
Table 2. The different variables between case and control groups
Variables
Synbiotic
yes
Gestational Age (week)
no

Vakiliamini M et al

in the case group had positive cultures for Candida
albicans, which is one of the most important
causes of NEC in preterm neonates. However, in
the control group, five cases had a positive culture.
The results are important in terms of clinical
aspect although there was no significant
relationship in this regard. As shown in tables 2-5,
a significant relationship was observed between
positive culture and gestational age (P=0.009). In
addition, the incidence rate of positive fecal
culture was 6.6%.
However, no significant relationship was
reported between synbiotic use and enteral
culture. Regarding the control group, a positive
culture was observed in 5 (9.43%) samples, while
it was found in 2 (3.77%) samples in the case
group. In other words, the protective effect of
synbiotic against Candida albicans colonization in
the gastrointestinal tract was confirmed.

N
53
53

Mean
32.32
33.08

Std. Deviation
2.471
2.046

P value
0.059

Birth Weight (g)

yes
no

53
53

1789.62
1862.26

441.196
426.148

0.391

Start of treatment (day)

yes
no

53
53

1.83
2.13

.580
.556

0.462

Start of nutrition (day)

yes
no

53
53

2.98
3.13

1.232
1.210

0.462

The time of full nutrition (day)

yes
no

53
53

9.70
10.38

2.750
2.719

0.126

The time of hospitalization

yes
no

53
53

13.55
14.30

6.927
7.043

0.105

Table 3. The frequency of variables between case and control
Variables
≤32
Gestational Age (week)
>32

control groups n(%)
17(32.1%)
36(67.9%)

case groups n(%)
27(50.9%)
26(49.1%)

P value
0.059

Sex

male
female

24(45.3%)
29(54.7%)

33(62.3%)
20(37.7%)

0.08

Type of delivery

C/S
NVD

25(47.2%)
28(52.8%)

27(51%)
26(49%)

0.698

Birth Weight (g)

1000≥
1001-1500
1501-2000
>2000

3(5.7%)
8(15.1%)
26(49.1%)
16(30.2%)

6(11.3%)
7(13.2%)
24(45.3%)
16(30.2%)

0.766

Time of hospitalization (day)

1-14
15-28
>28

37(69.8%)
11(20.8%)
5(9.4%)

38(71.7%)
14(26.4%)
1(1.9%)

0.21

Full nutrition (day)

1-7
8-14
≥15

8(15.1%)
39(73.6%)
6(11.3%)

11(20.8%)
39(73.6%)
3(5.7%)

0.479
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Table 4. The frequency of the results of enteral culture between case and control
Synbiotic
No(Control)
Yes(case)
Count
48
51
Neg
%
90.6%
96.2%
culture
Count
5
2
Pos
%
9.4%
3.8%
Total

Count

53

53

P value
Total
99
93.4%
7
6.6%

0.437

106

Table 5. The comparison of the results of enteral culture with Variable
Culture
Variables
Gestational Age (week)

≤32
>32

Sex

male
female

54(54.6%)
45(45.4%)

3(42.9%)
4(57.1%)

0.701

Type of delivery

C/S
NVD

49(49.5)
50(50.5)

3(42.9%)
4(57.1%)

1

Birth Weight (g)

1500 ≥
>1500

20(20.2%)
79(79.8%)

4(57.1%)
3(42.9% )

0.045

Discussion

Candidiasis is regarded as the third cause of
mortality due to blood infections, as well as the
major reason for fungal infections among infants
(8, 9). Based on the reports, candidiasis accounts
for 10-20% of nosocomial blood infections in
intensive care units (10, 11). In addition, the
incidence rates of Candida infections in very low
and extremely low birth weight neonates have
been reported as 1.6-9% and up to 15%,
respectively (5). Furthermore, the mortality of the
infantile candidiasis has been reported as 20-30%
(6, 8). Normal intestinal microbiota are complex
and considered a balance of microorganisms,
which are normally present in a healthy
gastrointestinal tract (1-3). Candida is considered
a normal microflora of a human alimentary tract
(1, 2).
The risk factors for neonates with invasive
candidiasis who are admitted to NICU include
prematurity, central venous catheterization,
abdominal surgery, NEC, systemic steroids, broadspectrum antibacterial treatment, antacids, and
intratracheal intubation (12). Additionally, the
infants with lower birth weight are more
frequently affected by invasive candidiasis (12).
Because of the different kinds of fungal infections
and colonization, up to 25% of infants have very
low birth weight (6, 7). The incidence of the
enteral colonization of candidiasis in the center
under study was 6.6%, which seemed to be
acceptable.
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Pos
n(%)
4(57.1%)
3(42.9%)

P value

Neg
n(%)
40(40.4%)
59(59.6%)

0.314

A large number of studies have shown that the
application of probiotics, including Bifidobacterium
and Lactobacillus, can lead to a significant
decrease in NEC occurrence among the neonates
with very low birth weight (6, 7, 10, 11). However,
no significant effect was observed in some studies
(13). In addition, some other studies indicated
that probiotics can result in the reduction of oral
feeding intolerance and hospitalization duration
(5, 10).
Based on the results, a significant relationship
was reported between positive enteral culture for
candidiasis and lower gestational age. However,
there was no significant relationship between
synbiotic administration and Candida colonization.
The results are inconsistent with those obtained by
Oncel et al. (13). In addition, the relationship
between lower birth weight and positive enteral
culture was significant. However, the results
indicated no relationship between the use of
synbiotics and time of initiating oral feeding.
Therefore, synbiotics induced no effect on oral
feeding tolerance, which is inconsistent with the
results obtained by Oncel et al. (13).
In another study, Pammi and Abrams reported
that lactoferrin with Lactobacillus rhamnosus
significantly decreased the incidence of NEC
among the neonates with a birth weight of < 1,000
g (14), which is consistent with the results
reported by Vongbhavit et al. (15). However, all of
these reports have been focused on NEC (16-18),
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using synbiotics added to mother’ milk. Nandhini
et al. evaluated 220 preterm neonates with a birth
weight of < 1,500 g. They investigated the
effects of synbiotics, including the probiotics of
Lactobacillus acidophilus, Bifidobacterium longum,
Lactobacillus rhamnosus, Lactobacillus plantaris,
Lactobacillus casei, Lactobacillus bulgaricus,
Bifidobacterium infantis, and Bifidobacterium
breve, as well as 100 mg fructooligosaccharide as a
prebiotic (17). Based on the results, synbiotics
could not play any role in decreasing NEC severity,
sepsis, or mortality.
The results of the present study cannot be
compared with those in other studies since no
study, to the best of our knowledge, has been
conducted to evaluate the role of a synbiotic
supplement containing three probiotics, namely
Bifidobacterium infantis, Lactobacillus reuteri, and
Lactobacillus rhamnosus, and the prebiotic of
fructooligosaccharide in preventing Candidia
albicans colonization. The results indicated that
the use of synbiotics in the newborns with a birth
weight of < 1,500 g had no effect on Candida
colonization, hospitalization duration, and time of
enteral feeding initiation and completion due to
matching the groups in terms of some basic
variables, such as gestational age, birth weight,
type of delivery, and gender.
However, the results cannot be generalized
due to the presence of contradictory results with
respect to the use of synbiotics. Finally,
Nieuwboer et al. reported that the use of
probiotics and synbiotics among the children
under 2 years of age should be limited, and the
clinical application of these products depends on
standardization (18).

Conclusion
Based on the results, the use of synbiotics
showed no significant relationship with enteral
positive cultures for Candida albicans, as one of
the most important events of NEC in low birth
weight neonates, hospitalization duration, feeding
initiation time, and time of full enteral feeding.
However, no significant relationship was reported
between synbiotic use and enteral culture. In
conclusion, the protective effect of synbiotics
against the colonization of Candida albicans in the
gastrointestinal tract was supported.
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