
Page 1/13

The Effect of Dual Strain Probiotic on the Growth
and Feeding Intolerance in Premature Neonates of
Kabul city: A Randomized Clinical Trial
Mansoor Aslamzai  (  mansooraslamzai@gmail.com )

Kabul University of Medical Science
Abdul Rahim Raheen 

Kabul University of Medical science
Mohammad Farouq Hamidi 

Kabul University of Medical Science
Zemary Hassin 

Kabul University of Medical Science

Research article

Keywords: Newborn, growth, preterm and probiotic

Posted Date: November 17th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-102536/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-102536/v1
mailto:mansooraslamzai@gmail.com
https://doi.org/10.21203/rs.3.rs-102536/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/13

Abstract
Background: Prematurity is prevalent worldwide and accounts as the leading cause of neonatal death.
Slow weight gain, feeding intolerance, prolong hospital stay, recurrent infection and high mortality are
signi�cant issues for preterm neonates. Dual strain probiotic can manage such complication of
prematurity.

Objective: To evaluate the effectiveness of dual strain probiotic on weight gaining and feeding
intolerance of preterm neonates in Kabul city.

Method: This randomized controlled trial conducted at Neonatal units of Malalai and Maiwand Hospitals
in Kabul city. Finally, 84 preterm neonates assessed for the effect of dual strain probiotic. The clinical
parameters were daily weight gain and the risk of feeding intolerance and neonatal mortality. Statically
analysis was performed by SPSS 20.

Results: Forty-two premature neonates in dual strain probiotic group and another forty-two preterm
babies in control group were investigated. The preterm neonates in probiotic versus control group had
mean age (7.2±6.3 vs 6.8±3.3 day; P=0.63), weight (1495.5±273 vs 1476.2±273 g; P=0.75) and
gestational age (33.6±2.1 vs 32.9±2.4 week; p=0.14). Sex distribution in probiotic group was (boys 54.4%,
girl 45.2%) and in control group was (boys 50%, girl 50%). Both groups were observed for mean days of
(17.6±6.4 vs 18.8±6.3; P=0.45). The premature newborns in probiotic versus control group had mean
daily weight gain (15.4±9.4 vs 10±7.9g; CI=1.75-9.31, P=0.005), risk of feeding intolerance (RR=0.65,
CI=0.1-4.1, P=0.6) and risk of mortality during hospital stay (RR=0.65, CI=0.1-0.41, P=0.8).

Conclusion: Preterm neonates in our country had slow growth than high-income countries. Dual strain
probiotic signi�cantly improved the daily weight gain of premature neonates. However, probiotic also
decreased the risk of feeding intolerance and death during hospital stay but these �ndings were not
statistically signi�cant.

Clinical trial registration number: This RCT was registered in the Australian New Zealand Clinical Trials
Registry with the number of ACTRN12620000538943. Date of Registration is �rst May 2020.
https://www.anzctr.org.au/ACTRN12620000538943.aspx

Introduction
The neonatal deaths in 2017 estimated 2.4–2.8 million and 99% of these deaths occurred in low-income
and middle income countries.1,2 It has been estimated that 15 million preterm babies are born worldwide
every year. 3 The neonatal mortality rate in Afghanistan is one of the highest in the world and it is
reported by UNICEF in 2019; 37 deaths per 1000 live births.4,5 One of the main causes of neonatal
mortality in Afghanistan is preterm birth that accounts 35% such death.6 Apart from high mortality,
Prematurity is also an important cause of neuromotor disability.3,7 Birth weight is the single most
important marker of adverse perinatal and neonatal outcome. Over 80% of all neonatal death, in both the
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developed and developing countries, occur among the low birth weight babies.7 As the maturation of
motor activity in premature infants lags behind, therefore, it causes disorder of gastrointestinal motility
that limits the use of enteral feeding in this population. An adequate establishment of the intestinal �ora
after birth is strictly related to motility maturation and plays a crucial role in the development of gut
barrier function and the innate and adaptive immune system 8. Slow growth and feeding intolerance are
major issues in premature infants, resulting in prolonged hospitalization and a predisposition to serious
complications. A delay in reaching full enteral feedings is also associated with a poorer mental outcome
in preterm neonates at 24 months corrected age.9

The term probiotics is de�ned as ‘live microorganisms when administered in adequate amounts confer a
bene�t for the host. 3, 10 The bene�cial mechanisms of probiotics are including changes in intestinal
permeability, enhanced mucosal IgA responses, increased production of anti-in�ammatory cytokines,
intestinal maturation and maintain mucosal integrity. The immature immune system of premature
neonates cannot control the outgrowth of pathogenic bacteria. 10–12 Based on multiple bene�cial
mechanisms of probiotic strains, dual-strain probiotics may be more effective than single-strain
probiotics. 11 A few studies assessed the effect of probiotic on the weight gaining of premature neonates
but the results are controversial and con�icting. The use of single-strain probiotic containing
Lactobacillus acidophilus/ Bi�dobacterium infantis or Saccharomyces boulardii, was associated with
increased neonatal weight gain per day.12,13 Four-strain probiotic showed no signi�cant effect on mean
weight gain of preterm neonates.14 Full enteral feeds developed earlier among neonates receiving
probiotics.15 Oral probiotics supplementation signi�cantly reduced the risk of NEC and neonatal
mortality.15–17 It is also safe, and effective in reducing the risk of late onset sepsis in preterm neonates.
10,15,18

Effective feeding of preterm and low birth weight neonates can reduce the complication and mortality of
prematurity, and weight gaining is an essential aspect of neonatal care. During the �rst three weeks of life
in preterm neonates with birth weight of 1000-2000gr, the mean daily weight gains is 5-20gr.19 On the
second week after birth, preterm babies have the slowest mean growth velocity of 6.8 g/kg/day.20 Such
slow weight gaining is more challenging for the neonatal care in our country because of less advanced
neonatal units. Enhancing preterm neonatal growth may decrease complications, hospital stays and
mortality, and highly required for the better neonatal care.

At the moment, a little evidences demonstrated the effect of probiotic on the growth of preterm
neonates.12,13 Moreover, among the many strategies tried for enhancing weight gaining and feeding
tolerance of preterm neonates, administration of probiotic is the most promising issue. The current study
compared the effectiveness of dual strain probiotic-forti�ed milk versus probiotic non-forti�ed milk on the
growth and feeding intolerance of preterm neonates in Kabul hospitals.

Research objectives
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To compare the effectiveness of dual strain probiotic forti�ed breast milk versus non-forti�ed breast milk
on weight gaining and feeding intolerance of preterm neonates with a gestational age of equal or less
than 35 week or weight less than 2000 g in Kabul hospitals.

Research Hypothesis

Dual strain probiotic forti�ed breast milk is more effective than non-forti�ed breast milk for the
management of preterm neonates.

Method And Materials
Study Design and setting

To be able to ful�ll the objective of the proposed study, Prospective Randomized Controlled Trail design
was employed at Malalai and Maiwand hospitals in Kabul city during May-October 2020.

Study population

The study population was comprised of preterm neonates (Infant up to 28 day old) with weight less than
2000 g.

Inclusion and exclusion criteria

Preterm neonates with gestational age ≤ 36weeks or weight less than 2000 g enrolled in the study. We
excluded the neonates with visible or physically detected malformation, birth weight less than 1000gr,
severe birth asphyxia, seriously ill baby and parent who declined consent.

Sampling strategy and sample size

Block randomized sampling was used to recruit the study participants. Stata 14 used for sample size
calculation. A hypothesized mean increment of 3 g in daily weight gain for the probiotic group took in
consideration. The preterm and low birth weight neonate grows about 6.8 ± 4.8 gr/day. With alpha error of
5% and power of 80%, the two-sample means test estimated a sample size of 84 neonates (42 baby for
each group). Forty-two premature neonates managed by dual strain probiotic (Probiotic group), and the
other forty-two premature neonates took under routine care (Control group).

Material

Dual strain probiotic, mother breast milk, premature formula, nasogastric tube (NGT) and syringes were
used for the feeding of preterm infants. Premature formulas and dual strain probiotic purchased by the
research project. Pre Biomil was a premature formula that made by FASSKA in France. Gutcare a dual
strain probiotic that each sachet containing 500 mg Bi�dobacterium and Clostridium butyricum was a
product of Searle, Pakistan.
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Procedure

Totally 93 preterm neonates were studied for the effectiveness of probiotic on the growth and feeding
intolerance. Six patients did not meet the inclusion criteria due to less than 1000 g weight (3 neonates)
and critical ill condition (3 neonates). From 87 patients, 43 preterm newborn babies received mother
breast milk or formula feeding together with dual strain probiotic and the other 44 babies took non-
probiotic forti�ed mother breast-feeding or formula feeding. There were one and two cases of loss to
follow up in probiotic and control groups respectively (Figure-1).

In the probiotic group, forty-two neonates were feed by mother breast milk together with dual strain
probiotic (Gutcare) half sachet (250 mg) dissolved in 1–3 ml milk twice daily. The probiotic-forti�ed milk
started from day 4 and continued for 1-3weeks. In the control group (forty-two), non-probiotic forti�ed
mother breast-feeding was the choice.

The routine management such as incubator care, �uid and electrolyte maintenance, expressed breast
milk (EBM) and premature formula via NGT for infants less than 1800gr or gestational age ≤ 35weeks
undertook for two mentioned groups. EBM initiated as trophic feeds of 10 to 20 mL/kg/day at 2 hourly
intervals in hemodynamically stable infants. Feeds advanced by 20 mL/kg/day up to 150 ml/kg/day

Primary outcome measures were daily weight gain and feeding intolerance de�ned ≥ two episode of
vomiting during last 6hr. Secondary outcome measures is neonatal death during hospital stay.

Variables

Main variables were

Daily weight gain was calculated as weight gain in gram during observation period divided by
number of days.

Risk of feeding intolerance de�ned as ≥ two episodes of vomiting during last 6hr.

Gestational age as weeks, determined by LMP or antenatal maternal ultrasound or gestational age
assessment by neonatal heel-toe distance.

Risk of neonatal death during hospital stay.

Data collection tools & Statistical analysis

Initially raw data were collected in data collection sheets and then entered in SPSS software for statistical
analysis. The evaluation of e�cacy performed by comparing the mean and RR with the consideration of
p-value. To detect the signi�cance level, the mean of normally and non-normally distributed data were
compared by independent t-test and Mann-Whitney test, respectively. Chi-square test was performed for
dichotomous data. As we accepted the alpha errors of 0.05, therefore, the p-value < 0.05 was signi�cant.

Ethical consideration
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The proposal of this RCT was registered in the Australian New Zealand Clinical Trials Registry (ANZCTR)
with the registration number of ACTRN12620000538943. The department of Neonatology, Kabul
University of Medical Science (KUMS) and Research committee of Ministry of Higher Education of
Afghanistan approved the RCT proposal and �nal report on the basis of Helsinki Declaration. The
consents of parent were taken.

Results
Finally, eighty-four preterm newborn babies were studied for the effectiveness of dual strain probiotic on
the growth and feeding intolerance in Neonatal units of Malalai and Maiwand hospitals of Kabul city,
Afghanistan. Forty-two premature neonates received dual strain probiotic along with breast or formula
feeding and another forty-two preterm babies were feed by mother breast milk or formula feeding. The
baseline characteristics of neonates are shown in [Table-1].

As shown in [Table-1], neonates in probiotic and control groups have similar mean age, weight,
gestational age and observation days but these �nding are not statistically signi�cant. The distribution of
weight and gestational age classes, sex and mode of delivery are approximately similar in both groups
with non-signi�cant p-value.

After the intervention, we determined the mean daily weight gain, risk of feeding intolerance and mortality
during hospital stay [Table-2].

Table-2 describes, mean daily weight gain are signi�cantly higher in neonates managed by probiotic.
However, the risk of feeding intolerance and mortality are higher in control group but such �ndings are not
statistically signi�cant.

Discussion
The current randomized clinical trial compared the effectiveness of dual strain probiotic forti�ed milk
versus non-probiotic forti�ed milk on the growth and feeding intolerance of preterm neonates with
gestational age less than 37 weeks and weight of 1000–2000 g in the Neonatal units of Malalai and
Maiwand hospitals of Kabul city. Based on the result, dual strain probiotic signi�cantly enhanced the
daily weight gaining of preterm neonates [Table-2]. Since probiotics improves enteral nutrition via
intestinal maturation and maintain mucosal integrity,10 hence it can fasten the weight gain of preterm
neonates. As weight is the most important marker of neonatal growth, therefore, the positive effect of
probiotic on the weight gaining generate the hypothesis that it may also play a positive role on the other
aspect of growth such as height, head circumference and vital organs development. Two RCTs performed
by Hartel et al and Xu et al in Germany and China, respectively. 12, 13 Both researches observed signi�cant
improvement of weight gain in preterm neonates due to the administration of single strain probiotic.
Though all three studies concluded the same effect of probiotic on weight gaining in preterm babies but
the mean difference of daily weight gain is higher in the current research, may be related to dual strain
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probiotic. In the study of Hartel, the daily weight gain of premature infants in probiotic and control groups
are higher than the index RCT. It shows, in our lower-income society, preterm newborn grows slower than
higher-income societies. No signi�cant effect of multistrain probiotic was observed on the growth of
preterm neonates in the study of Amini et al.14 The mentioned study assessed the effect of multistrain
(more than two strain) on the preterm neonate weighing 750–1500 g and had gestational age of less
than 32 weeks. Compared to index RCT; type of probiotic and weight and gestational age of patients are
different. Mohan et al conducted a clinical randomized trial at the Ernst von Bergmann hospital in
Potsdam, Germany. The result demonstrated, single probiotic (Bi�dobacterium lactis Bb12) had no effect
on weight.15 This difference may be attributed to the distinct probiotic strain and small sample size of
second study. However, risk of feeding intolerance and death were declined by dual strain probiotic but
these �ndings were not statistically signi�cant. The prophylactic effect of dual-strain probiotics in
preterm neonates was assessed by Denkel et al in Germany. The result showed, dual-strain probiotics
signi�cantly reduced the risk of overall neonatal mortality, NEC and nosocomial infection.17 Singh et al
conducted a retrospective cohort study to examine the e�cacy of probiotic on preterm neonates in
Canada. The NEC and mortality were signi�cantly lower in the probiotic group.21 The last two studies
assessed very and extremely low birth neonates for a long time. As we excluded preterm neonates with
seriously ill condition and weight less than 1000 g, therefore, such difference may be observed.

Limitation
Though majority of patients were managed for three weeks but the minimum period of observation was
one week in rare cases, therefore, we recommend further investigation for the e�cacy of dual strain
probiotic administrated at least for three weeks.

Conclusion
The current study demonstrated, the growth of preterm neonates in our country was slower than the
higher-income countries. Dual strain probiotic signi�cantly increased the daily weight gain of premature
infants weighing less than 2000 g. However, risk of feeding intolerance and death were declined by dual
strain probiotic but these �ndings were not statistically signi�cant.
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Table-1: Baseline characteristics of neonates
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Characteristics Probiotic group

(42 neonates)

Control group

(42 neonates)

P-value

Age in days, Mean (SD)

 

7.19 (3.63)

 

6.83 (3.31)

 

0.63

 

Weight in gram

Mean (SD)

1495.48 (273.21)

 

1476.19 (273.49)

 

 

0.74

Gestational age in week

Mean (SD)

 

33.64 (2.10)

 

 

32.98 (2.41)

 

 

0.14

Class of Weight, No (%)

      1500-2000 g

      1000-1499 g

 

22 (52.4)

20 (47.6)

 

26 (61.9)

16 (38.1)

 

0.25

Class of GA, No (%)

        Late Preterm (35-36 W)

        Moderate Preterm (32-34 W)

        Early Preterm (<32W)

 

17 (40.5)

19(42.2)

6(16.66)

 

13(31.0)

21(50.0)

8 (19.0)

 

0.63

Sex, No (%)

        Boy

        Girl

 

23 (54.8)

19 (45.2)

 

21 (50)

21 (50)

 

0.82

Mode of Delivery, No (%)

        Vaginal

        Cesarean

 

34 (81.0)

8 (19.0)

 

30 (71.4)

12 (28.6)

 

0.44

Observation days

Mean (SD)

17.64 (6.41) 18.69 (6.30) 0.45

SD= Standard deviation, GA= Gestational age, g=gram, W=Week 

Table-2: The e�cacy of probiotic in preterm neonates.
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Findings Probiotic group

(42 neonates)

Control group

(42 neonates)

95% CI P-value

Daily weight gains in gram

Mean (SD)

15.54 (9.41) 10.01 (7.93) 1.75-9.31 0.005

Feeding in tolerance, No (%)

RR (Risk Ratio)

2 (4.8)

0.65

3 (7.1)

1.5

0.10-4.10 0.64

Mortality, No. (%)

RR (Risk Ratio)

2 (4.8)

0.65

3 (7.1)

1.5

0.24-9.71 0.87

Figures
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Figure 1

Flow diagram for the patient distribution


