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ABSTRACT

Objective There is a lack of UK guidance regarding
routine use of probiotics in preterm infants to prevent
necrotising enterocolitis, late-onset sepsis and death. As
practices can vary, we aimed to determine the current
usage of probiotics within neonatal units in the UK.
Design and setting Using NeoTRIPS, a trainee-

led neonatal research network, an online survey was
disseminated to neonatal units of all service levels within
England, Scotland, Northern Ireland and Wales in 2022.
Trainees were requested to complete one survey per unit
regarding routine probiotic administration.

Results 161 of 188 (86%) neonatal units responded

to the survey. 70 of 161 (44%) respondents routinely

give probiotics to preterm infants. 45 of 70 (64%)

use the probiotic product Lactobacillus acidophilus
NCFM/Bifidobacterium bifidum Bb-06/B. infantis Bi-26
(Labinic™). 57 of 70 (81%) start probiotics in infants

<32 weeks’ gestation. 33 of 70 (47%) had microbiology
departments that were aware of the use of probiotics and
64 of 70 (91%) had a guideline available. Commencing
enteral feeds was a prerequisite to starting probiotics in
62 of 70 (89%) units. The majority would stop probiotics if
enteral feeds were withheld (59 of 70; 84%) or if the infant
was being treated for necrotising enterocolitis (69 of 70;
99%). 24 of 91 (26%) units that did not use probiotics at
the time of the survey were planning to introduce them
within the next 12 months.

Conclusions More than 40% of all UK neonatal units
that responded are now routinely administering probiotics,
with variability in the product used. With increased
probiotic usage in recent years, there is a need to establish
whether this translates to improved clinical outcomes.

INTRODUCTION

Routine administration of probiotics to
prevent necrotising enterocolitis (NEC),
late-onset sepsis (LOS) and death in preterm
infants remains contentious. Evidence of
benefit from large randomised controlled
trials (RCTs), together with data from pre-
implementation and postimplementation
studies, is inconsistent.”™ The most recent
Cochrane meta-analysis stated that probi-
otics may reduce the risk of NEC (relative
risk [RR] 0.54, 95% CI 0.45 to 0.65 (54 trials,
10 604 infants; I?>=17%)) and probably reduce
mortality (RR 0.76, 95% CI 0.65 to 0.89; (51
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= A 2018 survey of prabiotic use in the UK reported
that 17% of tertiary-level neonatal intensive care
units were routinely using probiotics.

= There are inconsistencies in the body of literature
as to whether probiotics can prevent necrotising en-
terocolitis, late-onset sepsis and death.

= Many trials evaluating probiotics in preterm infants
have used different strains, contributing to a lack of
consensus on which product to use.

WHAT THIS STUDY ADDS

= Over 40% of responding UK neonatal units and 62%
of responding tertiary-level neonatal intensive care
units currently use probiotics.

= There is heterogeneity in the probiotic product used.

= The increase in use offers the opportunity for further
national research reviewing the impact of probiotics
use on clinical outcomes.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= This survey may inform future studies that evaluate

efficacy of routine probiotic administration.

trials, 10 170 infants; I12=0%)) and late-onset
invasive infection (RR 0.89, 95% CI 0.82 to
0.97; (47 trials, 9762 infants; 12=19%)). This
review showed limited evidence of benefit for
infants <1000g and recommended further
assessment of probiotics in RCTs so long as
families and caregivers supported such a
study.”

Historical uncertainties around optimal
probiotic strains for use in preterm infants
and of probiotics safety have likely contrib-
uted to a lower uptake of their use.’ A large
network meta-analysis comprehensively evalu-
ated efficacy of different probiotic strains and
found that some may have more evidence
of benefit than others.” The same review
cautions that without clear evidence of effi-
cacy for some probiotics, ‘clinicians may be
left using inadequately tested, potentially
unsafe and possibly ineffective treatments’. A
2018 telephone survey (with a 100% response
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rate) of b8 neonatal intensive care units (NICUs)
providing tertiary-level care in the UK revealed that 17%
of centres routinely administered probiotics.” In 2020,
the European Society for Paediatric Gastroenterology
Hepatology and Nutrition (ESPGHAN) made condi-
tional recommendations for certain probiotic strains in
preterm infants but cautioned that these were made with
low certainty of benefit.” Parent-advocacy groups support
probiotic use."

In light of the most recent Cochrane review and
ESPGHAN recommendations, it is likely that more
UK neonatal units are moving to routine probiotic
administration despite uncertainties around evidence
of benefit. In this study, we aimed to identify current
practice on probiotic use in UK neonatal units using
the Neonatal Trainee Led Research and Improvement
Projects (NeoTRIPS) network, a UK national neonatal
trainee-led research initiative.

METHODS

A 21-item exploratory survey instrument (online supple-
mental material) was developed by the research team
in May 2022 to determine the current use of probiotics
in UK neonatal units. The structure was designed in
‘Google Forms’,"" in which respondents were asked three
questions to acquire basic neonatal unit information,
including the neonatal Operational Delivery Network
(ODN) location and unit care level (tick-box responses)
and the name of the neonatal unit (free-text response).
After this, based on a yes/no answer to the following
screening question ‘does your neonatal unit currently
use probiotics?’, participants were directed to one of two
different sets of questions.

Participants responding ‘no’ to the initial screening
question were directed to two further multiple-choice
questions asking if they intended to implement routine
probiotic use within the next 12 months and whether
parents had made enquiries about probiotics. ‘Yes’
respondents were steered to 15 additional questions
to ascertain unit probiotic administration practices.
These consisted of 12 multiple-choice style questions,
with 4 containing an optional free-text response and
3 open-ended questions. These questions captured
the following information: which probiotic product
was being used; probiotic initiation criteria (based on
gestational age, birth weight and enteral feeds); post-
menstrual gestation at which probiotics are discon-
tinued; contraindications to probiotic use; presence of
a unit-specific probiotics guideline and parent infor-
mation leaflets; microbiology department awareness
of neonatal probiotic use; and probiotic administra-
tion during scenarios when an infant had sepsis, NEC
and/or was made nil by mouth. The survey was trialled
by the research team which comprised of a medical
statistician, five neonatal consultants and two senior
neonatal trainees and underwent five iterations before
the content was finalised. The research team aimed for

a minimum 70% response rate to the survey based on
similar targets set for other UK neonatal clinical prac-
tice surveys.'?

The project was introduced at the 2022 Summer
meeting of the NeoTRIPS collaborative group.
NeoTRIPS is a national, trainee-led, neonatal research
network affiliated with the British Association of
Perinatal Medicine.”” Regional NeoTRIPS leads for
each neonatal ODN were provided with the survey
link, which was then disseminated to local NeoTRIPS
leads for each participating neonatal unit. The survey
invitation contained instructions for one survey to
be completed per unit by a trainee. While trainee
seniority was not captured in the survey, participants
were encouraged to discuss responses they were uncer-
tain of (such as whether microbiology were aware)
with senior unit clinicians. Survey reminders were sent
to the regional NeoTRIPS leads fortnightly during the
survey period.

There are 15 neonatal ODNs including 188 units
in the UK. Centres caring for newborn infants in the
UK are stratified into three levels: level 1 which refers
to special care units (SCUs); level 2 or local neonatal
units (LNUs); and highly specialised level 3 NICUs."*

The survey results were collated in a Microsoft Excel
file and data were summarised using descriptive statistics
for quantitative responses.

Patient and public involvement

In August 2022, focus group sessions with parents,
former NICU patients and advocacy groups recruited
through the neoWONDER collaborative'’ were held to
establish perspectives on the use of routinely collected
neonatal data to monitor probiotic efficacy during
routine administration. It was explained to partici-
pants that the survey report could be instrumental in
designing any future studies and the members of this
group felt this was important. The focus group was not
involved in the design of this survey of clinicians’ clin-
ical practice.

RESULTS

Survey response rate and probiotic use

Between 13 August 2022 and 31 October 2022, 161
of 188 (86%) neonatal units completed the survey.
There was a NICU response rate of 50 of 57 (88%),
LNU response rate of 72 of 83 (87%) and SCU
response rate of 39 of 48 (81%). Seventy of 161 (44%)
responding units currently use probiotics, constituting
31 of 50 (62%), 28 of 72 (39%) and 11 of 39 (28%)
of responding NICUs, LNUs and SCUs, respectively.
Figure 1 outlines the response rate and probiotic use
by unit designation.

Survey responses for units routinely using probiotics
Table 1 outlines survey responses from the 70 units that
confirmed routine probiotic use.
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Figure 1 : Histogram of response rates based on
neonatal unit level. LNU, local neonatal unit; NICU, neonatal
intensive care unit; SCU, special care unit.

Additional responses from units using probiotics

Birth weight

Fifty-nine of 70 (84%) units using probiotics additionally
had birth weight as part of their probiotic administration
criteria, with 56 of 59 (95%) starting probiotics in infants
<1500 g; 1 of 59 (2%) in infants <1600 g; 1 of 59 (2%) in
infants <1800 g; and 1 of 59 (2%) not specifying a birth
weight criterion.

When to stop probiotics

The majority of units (55 of 70 (79%)) would discon-
tinue probiotics at 34 weeks’ postmenstrual age, with 1
of 70 (1%) discontinuing at 32 weeks; 2 of 70 (3%) at
35 weeks; 2 of 70 (3%) at 36 weeks; and 2 of 70 (3%)
at term. Three of 70 (4%) units would stop probiotics
at discharge regardless of postmenstrual age. Five of 70
(7%) units would discontinue probiotics at either 34
weeks’ postmenstrual age or discharge, depending on
whether they were commenced due to gestational age or
birth weight, respectively.

Contraindications to using probiotics

Thirty-one of 70 (44%) units listed contraindications to
starting probiotics, and where free-text comments were
provided, these included: intestinal atresia, NEC, sepsis
and/or suspected immunocompromise.

Probiotic use during abdominal concerns including NEC

If enteral feeds are stopped, 59 of 70 (84%) units would
also stop probiotics; 9 of 70 (13%) would continue, and 2
of 70 (3%) would reduce or modify the dose.

Sixty-nine of 70 (99%) units would stop probiotics
completely for infants being treated for NEC, and just
one unit stated that they would continue. Probiotics
would be restarted after an episode of NEC once enteral
feeds are reintroduced and/or a set volume of feed is
tolerated in 53 of 69 (77%) units. In 11 of 69 (16%) units,
they would only be restarted based on a consultant and/
or surgical team decision. One unit stated they would
not restart probiotics after NEC, one would only restart

Table 1 Survey results for units using probiotics (n=70)
Survey question n (%)
Probiotic choice

Lactobacillus acidophilus 45 (64)

NCFM/Bifidobacterium bifidum Bb-06/B.

infantis Bi-26 (Labinic™)

B. infantis Bb-02/B. lactis Bb- 15 (21)

12/Streptococcus thermophilus

(ProPrems®)

B. bifidum/L. acidophilus (Infloran®) 10 (14)
Gestation cut-off for probiotic administration

<34 weeks 10 (14)

<33 weeks 2 ()

<32 weeks 57 (81)

<28 weeks 1(1)
When probiotics are started

After enteral feeds are commenced 62 (89)

Soon after birth 8 (11)
Guideline for probiotic administration

Yes 64 (91)

No 4 (6)

Unknown 2 (3
Microbiology team awareness of neonatal probiotic use

Yes 33 (47)

No 2 ()

Unknown 35 (50)

Probiotic use during antibiotic administration

Continue 55 (79)

Stop 15 (21)

Reduce or modify 0(0)
Parent information leaflets

Yes 32 (46)

No 30 (43)

Unknown 8 (11)
Parental refusal of probiotics

Yes 5(7)

No 65 (93)

once antibiotics (for NEC) are stopped and one would
only restart once the baby was repatriated to their local
hospital from the surgical centre. Two of 69 (3%) units
were unsure regarding their policy of restarting probi-
otics after an episode of NEC.

Survey responses for units not using probiotics
Table 2 outlines survey responses from the 91 units that
do not routinely use probiotics.

DISCUSSION
This up-to-date survey with a high response rate repre-
sents national practice relating to probiotic use in UK
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Table 2 Survey results for units not using probiotics (n=91)
n (%)

Intention to introduce routine probiotics within the next 12
months

Survey question

Yes 24 (26)
No 67 (74)
Parents enquiring regarding probiotic use
Yes 18 (20)
No 73 (80)

neonatal units. The survey confirms a notable increase
in routine probiotic administration, especially in NICUs
(now 62%), compared with the last survey in 2018 when
this figure was 17%.° This may be due to the recent
position paper from ESPGHAN recommending specific
probiotic strains to reduce rates of NEC (despite low
certainty of benefit),” which may in turn have increased
clinician confidence in using probiotic interventions.

The most frequently used probiotic product in UK
neonatal units at the time the survey was conducted was
a combination of Lactobacillus acidophilus, Bifidobacterium
bifidum Bb-06 and B. infantis Bi-26 (Labinic™). While
this probiotic has not been extensively evaluated in large
RCTs,'® it has been reported to show efficacy against NEC,
LOS and unadjusted mortality in some studies.” Further-
more, it does not meet current ESPGHAN guidelines. The
guidelines caution against using some strains of L. acidoph-
wlus due to insufficient safety data relating to the effects
of D-lactate production by certain strains of this bacteria.’

The second most commonly used combination is
B. infantis, B. lactis Bb-12 and Streptococcus thermophiles
(ProPrems®). This combination of probiotic bacteria
has been evaluated in two RCTs, but neither was powered
for NEC as a primary outcome.' ' The combination is
however endorsed in the ESPGHAN position paper and
further RCTs of its efficacy against NEC and mortality in
extremely preterm babies are planned (ClinicalTrials.
gov: NCT05604846).

Choosing which probiotic to use on a neonatal unit
can sometimes be dependent on availability rather than
using products which have robust evidence of benefit.
Van den Akker et al cautioned against this, stating that
‘clinicians may be left using inadequately tested, poten-
tially unsafe and possibly ineffective treatments’.”
Furthermore, there is inconsistency in the evidence of
benefit in pre-implementation and postimplementation
studies using Labinic™ and the combination of B.
bifidum and L. acidophilus (Infloran®) in UK neonatal
units. While one study reported a significant NEC reduc-
tion during epochs after these probiotics were routinely
implemented,3 another more recent study did not show
evidence of benefit." Why these differences exist in
different geographical locations but within the same
country is unclear, but may reflect differences in infants,
unit practices or disease categorisation.

3

Inconsistencies in probiotic efficacy are also
recognised across large RCTs. Among the two largest,
the ProPrems trial reported a significant reduction in
NEC among infants randomised to a probiotic combina-
tion containing B. infantis, S. thermophilus and B. lactis';
however, for participants in the PiPS trial, there was no
evidence of NEC reduction among infants randomised
to B. breve BBG-001.> Neither trial reported significant
reductions in LOS or mortality. Strain selection and
probiotic combinations are therefore important and may
act differently in different populations. Not all are effec-
tive, and none has been shown to definitively reduce all
of NEC, LOS and death.

Probiotic safety is frequently highlighted when consid-
ering routine probiotic supplementation in preterm
infants. Adverse clinical events have mostly taken the
form of isolated case reports of bacteraemias and given
the large numbers of preterm babies exposed to probi-
otics in clinical trials, these reports appear infrequently.'®
Probiotic contamination has also been reported and
associated with death from fungal contaminants.'
Using probiotic products that are manufactured to the
highest pharmaceutical standard is thus imperative. In
this current survey, more than 50% of respondents were
unsure if their local microbiology department was aware
that probiotics were being used on the neonatal unit. This
may represent the responses of more junior members
of the team or a failure to educate clinicians about the
importance of probiotic implementation surveillance.
It also potentially highlights the lack of appreciation/
awareness of the importance of involving local labora-
tory services to ensure there is a system in place to detect
adverse events associated with probiotic use. When using
live interventions, it is imperative that unit guidelines
are designed with input from local microbiology teams
so that patient and product safety can be monitored.” If
they are not, adverse events associated with probiotic use
could be under-reported.

Over half of responding units stated they do not
currently use probiotics, but we did not specifically ask
why this was. Lack of availability of products with clear
evidence of efficacy, conflicting reports from large RCTs,
cost, a lack of national consensus guidelines and safety
concerns are recognised to contribute to clinician reluc-
tance to implement routine probiotic use. Among units
not currently using probiotics, 26% (24 units) indicated
they intend to start routine probiotic administration
within the next year. With the increasing number of units
moving towards routine administration, it is important
that probiotic efficacy is monitored systematically across
the UK’s neonatal population. One way this could be
achieved is to monitor efficacy using large population
databases of routinely collected electronic patient record
data, such as the National Neonatal Research Database.
To do this, these databases would need to record probi-
otic use in a manner that allows easy extraction of these
data and reliable comparisons of clinical endpoints in
babies exposed to probiotics versus those who have not

4
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been exposed. During patient and parent focus groups
associated with designing this project, participants were
unanimously supportive towards maximising the utility of
routinely collected data to address some of the uncertain-
ties around probiotic efficacy. Monitoring safety during
routine implementation is equally important and using
systems such as the British Paediatric Surveillance Unit™'
could be one way to capture and report any adverse
events associated with probiotic use.

One of the greatest strengths of this study was the high
response rate of 86%. This exceeded the target of 70%
and demonstrates the willingness of trainees to under-
take research. Furthermore, the survey was completed
within 12 weeks making results available in a timely and
efficient manner. The main limitation of the study was
that parts of the survey that allowed free-text entries were
not always completed (eg, contraindications to using
probiotics).

CONCLUSIONS

This survey confirms that an increasing number of UK
neonatal units are administering probiotics to preterm
babies. As units move towards routine probiotic use,
systems to monitor efficacy are needed as some of the
probiotics being used have limited evidence of benefit.
Evaluation of efficacy could be achieved by interrogating
routinely collected national datasets. Robust reporting
of any adverse outcomes associated with probiotic use is
also needed so that adequate safety monitoring occurs in
parallel with routine implementation.
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