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ABSTRACT

Introduction: New evidence supports the benefits of bolus feeding for children receiving home enteral
feeding (HEN). Current home methods of bolus feeding have certain limitations, particularly in mobile or
restless patients. Therefore, innovative delivery methods have been introduced to provide more flexible
methods of reducing feeding time and formula handling.

Areas covered: This manuscript presents an expert review of the updates in HEN for children and the
results of an online user experience questionnaire about an innovative new cap-based bolus feeding
system. A literature bibliographic search was conducted on Medline via PubMed up to September 2023
to collect relevant studies. We presented recent evidence demonstrating a dramatic increase in HEN use
among children requiring EN and its benefits on patients’ nutritional status and quality of life. In
addition, the article examined the clinical and social benefits of bolus feeding and current challenges
in delivery methods. We described the benefits of the new system and its user experience.

Expert opinion: The uses and indications for bolus feeding in HEN are increasing among children.
However, there are still some unmet needs regarding traditional delivery methods. Innovative techni-
ques can improve flexibility, reduce feeding time, and improve user experience and quality of life.
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1. Introduction
feeding provides a steady flow of pediatric enteral formula over

an extended period of time, often 16 to 24 hours a day, and is
commonly used in critical care facilities. On the other hand, inter-

Enteral nutrition (EN) is the preferred route of nutritional support in
children with a functioning gastrointestinal (Gl) tract who cannot

meet their nutritional needs through oral intake [1]. The benefits of
EN in children are well documented in terms of providing ade-
quate and balanced nutrition for optimal growth, development,
and overall patient outcomes [2,3].

Due to recent advances in percutaneous endoscopic gastro-
stomy techniques and the shift to more cost-effective community-
based care, more and more patients are candidates for long-term
EN at home, known as Home Enteral Nutrition (HEN) therapy [4].
Despite the paucity of epidemiological studies, recent data sug-
gest a significant increase in the number of children receiving HEN.
For instance, a report from Poland showed that the use of HEN
increased from 104.1 cases in 2010 to 270.3 per million children in
2018 [5]. HEN is an easy-to-administer, quantifiable, and safe nutri-
tional support for a broad spectrum of debilitating conditions,
including neurological disorders, head and neck cancer, upper Gl
malignancies, malnutrition, and failure to thrive [6].

Continuous and intermittent feedings are common delivery
methods for commercially available EN formula. Continuous

mittent feeding involves the cyclic delivery of smaller amounts of
feed, typically every few hours of the day or night, via an automatic
pump [7,8]. Both continuous and intermittent feeding showed
beneficial effects in terms of optimal nutritional support, energy
efficiency, and mucosal stimulation for adequate absorption [7,9].
However, even if portable pumps allow to continue home
protracted EN programs, the lack of flexibility - particularly in
mobile children, the complexity of home administration, and
the growing interest in mixed feeding has shifted the practice
of HEN toward a more flexible bolus feeding approach [4].
Bolus feeding allows the administration of a given amount
of food at specific intervals (usually 3-6 times per day) for
short periods (each 4-10 minutes) [7]. This method is similar to
physiological eating habits and can be easily performed at
home, promoting patient mobility and independence.
Previous reports indicated that bolus feeding also stimulated
a physiological pattern of Gl hormone release, Gl develop-
ment, and protein accumulation [10,11] and positively
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Article highlights

e Recent data suggest a significant increase in the number of children
receiving home enteral nutrition (HEN) therapy.

» Bolus feeding mimics physiological eating habits, promoting patient
mobility and independence. However, current home methods of
bolus feeding have certain limitations, particularly in mobile or rest-
less patients with excessive movement.

e An ideal delivery method for bolus HEN feeding should consider
activity, social interactions, and other aspects of the patient’s quality
of life.

o A new cap-based bolus feeding system (SimpLink™, Nestlé Health
Science, Switzerland) can improve flexibility and reduce feeding time,
positively impacting user experience and patients’ quality of life.

¢ In a Delphi-based questionnaire, we highlighted the positive users’
experience with the new cap-based bolus feeding system regarding
hygiene, safety, short preparation time, lack of leakage, and conve-
nience in an outdoor context.

impacted biological rhythms, body composition, and meta-
bolic response [12].

It was also found that bolus feeding had comparable
aspiration risk and food tolerance to continuous feeding [13-
15]. In addition, bolus tube feeding is characterized by ease of
administration via syringe or, less commonly, pump [16].
However, current home methods of bolus feeding have cer-
tain limitations, particularly in mobile or restless patients with
excessive movement. According to the European Society for
Clinical Nutrition and Metabolism (ESPEN) consensus on HEN,
it is crucial to consider activity, social interactions, and other
aspects of the patient’s quality of life when deciding on HEN
administration methods [17]. Therefore, innovative delivery
methods such as the new cap-based bolus feeding system
SimpLink™ (Nestle Health Science, Switzerland) have been
introduced to provide more flexible delivery methods, thereby
reducing feeding time and formula handling.

This expert opinion article provides an overview of the latest
trends and updates in HEN for children with functioning Gl requir-
ing nutritional support. We also examined the current challenges
in delivery methods and the benefits of new techniques.

1.1. Review development

A bibliographical literature search on Medline via PubMed
from its inception to September 2023 to collect the most
relevant articles and support the present expert opinion arti-
cle. The following keywords were used in the literature search:
(Enteral nutrition [Mesh] OR tube nutrition[Mesh] OR enteral
nutrition) AND (Home Care Services[Mesh] OR home OR Home
Care) AND (PediatricsilMesh] OR Child[Mesh] OR children OR
children). Advanced search strategies were used to retrieve
relevant literature, including using Boolean operators, filters
for language (English), and article types (peer-reviewed, clin-
ical studies). A manual check of the relevant references sup-
plemented the bibliographic online search.

Additionally, this review presented the results of a two-step
Delphi-based questionnaire that was distributed among the
authors to evaluate users’ experience with the new cap-based
bolus-feeding technology SimpLink™ (Nestlé Health Science,
Switzerland). An online questionnaire was distributed from

January to March 2023 to evaluate the general perception of
the authors, as pediatric specialists, toward the new SimpLink
device and user experience and to characterize a patient pro-
file that could most benefit from the SimpLink.

2. HEN for children

2.1. Current trends in the use and indications of HEN in
children

The use of EN in children mainly depends on the age, the
underlying acute or chronic diseases, and the condition of the
patient [3]. In general, EN is the preferred route of nutritional
support for children with a functioning Gl tract who cannot
meet their nutritional needs through oral intake or for whom
oral intake is contraindicated [18]. Multiple patient cohorts are
indicated for EN. Children who have Gl disorders that affect
nutrient absorption or cause severe vomiting or diarrhea, such
as inflammatory bowel disease, celiac disease, or short bowel
syndrome, account for the majority of patients who need EN
to meet their nutritional needs [19]. EN has also been shown
to be useful in children with food intolerance or allergies [20].
EN is often indicated in children who are unable to thrive or in
critically ill patients with a functioning Gl tract [19]. Other
common indications for EN in children are neuromuscular
disorders associated with dysphagia or risk of aspiration,
malignant malnutrition, and pre- and postoperative care [21].

Interest in HEN has increased over the past few decades,
particularly among patients who require long-term EN.
Epidemiological studies from the U.S.A. indicate that the use of
HEN doubled between 1989 and 1992 [22]. Recent data among
adults showed a dramatic increase in the prevalence of HEN in
the US, United Kingdom (UK), Poland, Italy, and Spain, and other
European countries [23-28]. Likewise, a growing number of stu-
dies showed an increased trends of HEN use in children (Table 1).
Diamanti et al [29]. retrieved data from children who received
HEN in four Italian centers between 1996 and 2009 and showed
a dramatic increase in children who received HEN over those 14
years. The main indications for HEN were neurogenetic disorders
and digestive disorders, followed by congenital heart and lung
diseases, with the median age at the start of HEN therapy being
two years. Another report from southern Italy showed that the
number of children with HEN increased from 55 cases in 2006 to
101 in 2008. The vast majority of patients had neurological dis-
orders, followed by chronic bowel failure and cancer [30]. A study
from France on 4196 children receiving HEN found that the most
common indications were digestive disorders (35%) and neuro-
muscular diseases (35%), followed by cancer (11%) and failure to
thrive (8%) [21]. Another report from France showed that the
number of children with HEN increased from 16 in 1990 to 200
patients in 2000, with 65 new patients observed annually since
1999 [32].

A recent report from Poland retrieved data from the
National Health Fund to assess the characteristics of children
using commercial enteral feeding at home (HAN). Over a nine-
year follow-up, the number of children using HEN increased
from 743 in 2010 to 1,875 in 208 (a 2.5-fold increase). The
overall prevalence of HEN increased from 104.1 cases in 2010
to 270.3 per million children in 2018. The most common
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Table 1. A summary of studies reporting the overall HEN prevalence and indications in children.

Data
Collection

Population Period

Overall HEN Prevalence

Indications Ref

Children from 4 Italian centers 1996 — 2009 No. of cases = 757

Children from Southern Italy 2006 — 2012

Children registered at the 2010 - 2018 743 cases in 2010 to 1875 in 208

national database in Poland

Children registered at the 2010 - 2011

national database in Poland

Children from a single center 1990 — 2000

in France

416 patients

55 cases in 2006 and 101 in 2008

Prevalence increased from 104.1 cases in 2010 to
270.3 per million children in 2018.

Prevalence increased from 11.34 cases
per million in 2010 to 525 per million in 2011.

Neurogenetic and digestive diseases, followed by [29]
congenital heart and lung diseases, chronic renal
failure, inborn error of metabolism, liver diseases, and
others.

Neurological (49.4%)

Chronic intestinal failure (19.7%)

Cancer (12.3%)

Others (19.7%).

Neurological (21.9%)

Endocrine, nutrition, or metabolic diseases (21.9%)

General health conditions (8.6%)

Digestive disorders (7.7%)

Congenital diseases (4.6%)

Lung diseases (0.8%)

Cancers (0.6%)

Others (33.7%)

Neurological (64.2%)

Genetic (17.7%)

Digestive (5.8%)

Cystic fibrosis (3.8%)

Digestive disorders (35%)

Neuromuscular diseases (35%)

Cancer (11%)

Failure to thrive (8%).

[30]

[31]

[21]

indications were neurological disorders (21.9%) and endocrine,
nutritional, or metabolic diseases (21.9%) [5]. These results
were consistent with another national survey from Poland,
which showed an increase in the prevalence of HEN in chil-
dren from 11.34 cases per million in 2010 to 525 per million in
2011. The median age at the onset of HEN was six years, and
almost two-thirds of the cases had neurological diseases [31].

The significant increase in HEN use in children can be
attributed to several reasons. Advances in nutritional technol-
ogy have greatly improved the safety and efficacy of HEN
devices, making them more acceptable and easier to use for
caregivers and patients in the home [33]. From an economic
perspective, HEN is a potentially more cost-effective strategy
than hospital care, as it shortens the length of hospital stay
and minimizes malnutrition-related readmissions [34].
Healthcare policies that emphasize patient-centered care and
shorten hospital stays may have contributed to the increased
acceptance of HEN [6]. Additionally, HEN can be a preferred
option for children and their families as it allows for nutritional
support while being able to enjoy the comfort of their homes
[35]. The growing interest in mixed diets may also have con-
tributed to the increased use of HEN [36].

2.2. Impact of HEN on patients’ nutritional status and
quality of life

The clinical outcomes of HEN have increasingly been studied
in randomized trials and observational studies. Regarding
nutritional status, several studies have shown a reduction in
the risk of malnutrition and improvement in body composi-
tion, indicating improved protein status and overall nutritional
status in patients receiving HEN treatment [37,38]. The HEN
also demonstrated safety, feasibility, and acceptability among
patients and their caregivers [35]. The impact of HEN on

quality of life (QoL) appears to be well documented in adult
patients. Previous studies and observational studies showed
that HEN was associated with a significant improvement in
quality of life in patients with cancer after oesophagectomy
[39], patients on chemoradiotherapy [40], and malnourished
patients with bowel failure [38].

In children, HEN has shown significant improvements in
body weight, height, body mass index (BMI), and overall
nutritional status in children with chronic conditions follow-
ing a gastrostomy tube [41]. HEN significantly improved the
growth profile in children with neurological impairment and
reduced gastric reflux and aspiration [42]. In terms of the
impact of HEN on quality of life, the ability to regulate
a child’s nutritional needs at home provides a sense of nor-
mality and may help reduce stress and anxiety associated
with hospital visits and stays. Being at home can also facil-
itate a child’s educational continuity and allow them to lead
a normal life despite their illness. In addition, HEN enables
the child to participate in regular daily activities and social
events, thereby contributing to their psychological and emo-
tional well-being [35,43]. Recently, Dipasquale et al. [44] con-
ducted a cross-sectional study in three Italian centers
recruiting caregivers of neurologically impaired children
with HEN. The results showed an acceptable to excellent
health-related quality of life and underscored the positive
impact of HEN on the quality of life of children and their
caregivers.

3. Access and methods of administration of HEN in
children

The decision on EN access devices and delivery methods
depends on the patient’s age, disease status, digestive and
absorptive capacity of the Gl tract, expected duration of
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therapy, and risk of aspiration. In addition, technical experi-
ence or costs can play a role in decision-making [3]. Below, we
discuss the advantages and limitations of commonly used
routes of administration and HEN delivery methods.

3.1. Access devices for HEN

Nasogastric (NG) tubes are a short-term enteral feeding option
that directs food into the stomach. While NG tubes are the
most effective and easiest route to insert for patients requiring
short-term EN (<4 weeks), they carry a high risk of obstruction
and aspiration [45].

Gastrostomy tubes (G-tubes), on the other hand, are
intended for long-term use and are inserted endoscopically
through the abdominal wall directly into the patient’s sto-
mach. They are suitable for patients who require long-term
EN because they allow more flexibility in daily activity and
pose a lower risk of aspiration [46]. Percutaneous endo-
scopic gastrostomy (PEG) and sometimes surgically placed
gastrostomies are the most commonly used access proce-
dures for long-term EN in children. The body of evidence
favors PEG over NG tubes in patients requiring long-term
EN. Previous studies and systematic reviews showed that
PEG or percutaneous endoscopic jejunostomy (PEJ), when
indicated, was either as effective or even more effective
than NG tubes and was associated with a reduced risk of
tube dislocation [47] and postoperative wound infection
[48], and intervention failure [49]. It was also found that
PEG was associated with a better quality of life than NG
tubes [50]. In children receiving HEN, PEG nutrition signifi-
cantly improved anthropometric measures and nutritional
status [41,51,52]. In addition, PEG was associated with
acceptable levels of satisfaction and improved quality of
life in children and caregivers [53]. Therefore, PEG is the
preferred access tool for children requiring long-term (>4
weeks) HEN [17].

3.2. Feeding methods for HEN and the benefits of bolus
feeding

The methods of EN feeding are typically classified into con-
tinuous, intermittent, and bolus feeding (Table 2). ‘Continuous’
means the continuous delivery of a predefined amount of
formula over a period of time, typically 24 hours, via a pump.
Continuous feeding is often used in critical care settings or
when the patient’s Gl system cannot process large amounts of
formula at once. While continuous feeding can be used for
HEN in certain clinical settings, it is typically unsuitable for
most children receiving HEN due to the lack of flexibility and
normal daily activities, as well as the complexity of home
administration [4,7,8]. Cyclic feeding can be administered for
less than 24 hours as a transition phase from continuous
feeding to stimulate the patient’s appetite [7].

With intermittent feeding, small amounts of feed are cycli-
cally released, typically every few hours (every 4-6 hours for
almost 60 minutes each) during the day or night via an auto-
matic portable pump or gravity [7,8]. With the advancement of
pump technology, it is now possible to provide intermittent
feedings overnight without interrupting daily activities or

sleep, as no flow adjustments are required at night.
Additionally, mobile portable feeding pumps with lighter
weight and more user-friendly operating systems are now
available, which have improved their acceptability among
patients receiving HEN [54]. However, intermittent pump feed-
ing does not fully resemble normal feeding patterns and may
present certain limitations for mobile, restless patients who
desire short feeding times or require less frequent feeding
sessions, a profile commonly seen in children. According to
the ESPEN guideline on HEN, the social and daily activities of
the patients should be taken into account [17].

In turn, the use of bolus feeding in HEN has attracted
growing interest in both adult and pediatric cohorts over
the past few decades. Bolus feeding is a quick and easy-to-
use enteral feeding method in which the infant’s formula is
given nearly 3-6 times a day over a short period of time
(typically 4-10 minutes). Recent studies have shown
a growing trend toward bolus feeding in HEN. A multicenter
cross-sectional survey from the UK (n=1830) showed that

Table 2. Types and characteristics of the feeding methods for EN in clinical
practice [7].

Feeding
Method

Continuous e

Characteristics and Advantages Disadvantages

Delivers formula at

a constant rate over 20-24

hours.

e Usually requires an enteral
feeding pump.

o Often used in critical care
settings.

o Ideal for patients who can't

handle large volumes at

once.

¢ Unsuitable for outpatient
and home use

Delivers formula over .

a period of <24 hours.

e Administered via enteral
feeding pump.

o Often used in critical care
settings.

e Used as a transition phase

from the continuous feeding

to stimulate the patient’s

appetite.

Cyclic . Unsuitable for outpatient

and home use

Intermittent e Delivers formula multiple .
times daily, over 20-60
minutes every 4-6 hours.

e Administered with or with- e
out a pump.

e Can have breaks in the
feeding of =6 hours
depending on the patient’s
needs.

o Suitable for HEN.

Associated with greater
disruption to daily activities
and social life.

May be associated with dif-
ficulty incorporating feed
into the daily routine,
resulting in missed meals
and malnutrition.

Delivers formula 3-6 times e

a day over 4-10 minutes.

e Closely resembles a normal
eating pattern.

o Typically uses a syringe to
deliver the formula. .

o Suitable for HEN.

* 34.1%-74.4% of adults with
HEN were on bolus feeding.

o 32%-92% of children with

HEN.

Bolus . May be associated with
difficulties to fit feeds into
daily routines, leading to
missed meals and
malnutrition.
HEN with homemade com-
pound feed can lead to
malnutrition. Prolonged
handling and manipulation
of formula may increase the
risk of contamination.
e Bolus feeding is unsuitable
for patients with nausea/
vomiting.




37% of adult patients received HEN via bolus tube feeding.
The use of bolus tube feeding has been observed frequently
in patients with neurological diseases (41-57%) and patients
with head and neck cancer (45%). PEG was the most common
route of bolus feeding (72%), followed by a low-profile
G-tube (12%) [4]. A national survey from Poland, collecting
data from 4586 adult patients having HEN, found that bolus
feeding was the most commonly used method (74.4%), with
PEG being the main use [55]. Another multicenter study
collected data from 23 centers in seven European countries
and found that 34.1% of patients having HEN used bolus
feeding [28].

Limited data exist regarding the prevalence of bolus feed-
ing in children receiving HEN. In a recent report from Italy,
Diamanti et al. [42]. retrospectively analyzed the data of neu-
rologically impaired children who received HEN between 2011
and 2019. The results showed that nearly one-third of the
children with HEN receive bolus feeding. At the same time,
other reports showed a higher prevalence approaching
92% [44].

Several benefits have been associated with bolus feeding,
which may account for its increasing use in HEN. From
a biological perspective, bolus feeding mimics normal physio-
logical eating patterns, potentially leading to greater satiety
and more physiological release of gut hormones [56]. It was
found that bolus feeding resulted in better satiety effects and
a more physiological release of circulating ghrelin than con-
tinuous feeding in healthy adults [57,58]. Furthermore, inter-
mittent bolus feeding was associated with better
accumulation of muscle protein and better Gl development
than continuous feeding [59]. Although initial reports sug-
gested that bolus feeding has lower food tolerance than con-
tinuous tube feeding, more recent evidence did not show
significant differences in food tolerance and safety outcomes
between bolus and continuous feeding [13,14,60]. In a recent
report by O’Connor et al. [36], there was no significant differ-
ence in food tolerance between bolus and continuous feeding
in patients with HEN-fed compound diets.

The physiological benefits of bolus feeding in patients with
HEN are also related to no worse feeding outcomes compared
to continuous feeding. When managed properly, bolus feed-
ing can effectively meet nutritional needs, and previous stu-
dies have shown comparable outcomes in feeding intake
between the two feeding methods [36,61,62]. Bolus feeding
can have several advantages from the patient and caregiver
perspective and increase patient preference. Bolus feeding is
inherently flexible and convenient, allowing feeding to be
administered at times that suit the patient’s daily schedule.
This flexibility can improve adherence to the diet, particularly
in children, where traditional feeding schedules may not
always be feasible. In addition, bolus feeding is a practical
approach because formula amounts can be customized, and
feeding methods can be easily transported outside the home
[63-65].

From a technical perspective, although enteral portable
pumps are easy to use and user-friendly, syringe-assisted
bolus feeding usually requires less technical expertise and
less equipment than continuous or pump-assisted feeding.
This simplicity can reduce the complexity of care and
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potentially reduce the burden on caregivers. Compared to
continuous feeding, bolus feeding reduces the time required
for feeding. This shorter feeding time can improve the
patient’s freedom and quality of life, especially in-home care.
The similarity of bolus feeding to normal eating habits can
facilitate social integration, especially for children. It syncs
meals with other family members, promotes a sense of nor-
malcy, and potentially improves psychological well-being.
Finally, bolus feeding may be safer for patients prone to rest-
lessness or excessive exercise [63-65].

The impact of these benefits on the use of bolus feeding
was reviewed by Hubbard et al [4]. In this survey, the top
reasons for bolus feeding were complementation with an oral
diet (39%), meal timing similarity (31%), ease of use (29%), and
rapid method (23%). Another report also showed that patients
and caregivers preferred bolus feeding due to its flexibility
[66]. The decision to start bolus feeding should be individua-
lized based on the patient’s age, underlying disease, degree of
dependency, dietary needs, and preferences [17]. We recom-
mend bolus feeding for mobile and active children who want
short feeding times. Appropriate candidates for bolus feeding
are restless patients and patients who are unable to remain in
the same position for long periods. Candidates for bolus feed-
ing may include patients who need to complement other
feeding methods. On the other hand, bolus feeding can be
difficult for the following patient groups: patients with NG
tubes, patients who experience frequent nausea or vomiting,
patients who require postpyloric feeding, and patients who
may be uncomfortable with bolus amounts of food adminis-
tered at one time.

3.3. Challenges in current bolus feeding techniques

Despite the known benefits, particularly for active children
with HEN, bolus feeding has several limitations. If handled
improperly, bolus feeding can pose a risk of malnutrition.
The timing and amount of bolus delivery must be carefully
adjusted to the patient’s individual nutritional needs. Patients
may not be able to stick to their feeding schedule if they are
uncomfortable with giving infant formula in public or if they
require a high level of caregiver dependency [63]. The risk of
malnutrition may be increased in patients who receive
a homemade mixed diet [67]. In addition, there are technical
and social challenges in the administration of bolus feeding,
mainly due to the limitations of current bolus feeding delivery
methods. Bolus feeding is most commonly done using
a syringe or feeding pump [4]. Table 3 shows the limitations
of these methods.

One of the technical limitations of bolus feeding com-
pared to continuous feeding methods is the need for fre-
quent handling of feeding equipment and manipulation of
the formula. This can increase the time caregivers spend
preparing and administering feed and potentially increase
the risk of feed contamination if proper hygiene protocols
are not followed [68]. Contaminated pediatric enteral formula
increases the risk of diarrhea, infectious enterocolitis, septi-
cemia, and pneumonia [69]. In addition, bolus feeding is
typically associated with longer pediatric enteral formula
storage times, which may increase the risk of contamination
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Table 3. Description and limitations of bolus feeding delivery methods in
clinical practice.

Delivery
Method Description Limitations
Syringe  Enteral formula is manually e Requires significant

pushed through the feeding
tube using a large syringe.

caregiver involvement and
careful handling of
equipment and formula.

o Increased risk of malnutrition
if feeds are rushed or skipped
due to time constraints or
caregiver discomfort.

o Higher risk of contamination.

e Requires a level of dexterity
and strength.

e May be unsuitable for
patients experiencing nausea/
vomiting.

o Patients are not able to be
mobile as the formula can
spill

Feeding Feeding pumps deliver a specific o
Pump volume of formula at a set
rate. They are more precise
and can be programmed for
convenience. .

Less manual handling than

syringe methods, but still

requires set up and

maintenance.

Requires use of a pump and

giving

e Requires a level of dexterity
for setting up, giving set, and
feeding pump.

o Patients are less mobile.

and require appropriate storage conditions to prevent spoi-
lage [70].

From a social perspective, bolus feeding can lead to social
limitations that impact the quality of life of children and their
caregivers. Committing to multiple feeding sessions through-
out the day can limit the ability to engage in normal activities
of daily living, such as school, play, or recreational activities.
At the same time, the social life of caregivers can be signifi-
cantly affected by the need to be present when feeding is
given. For caregivers, their personal, professional, and social
responsibilities may be limited by the diet plan [71,72]. In
addition, the practical challenges and time-consuming nature
of bolus feeding can limit family meal options. Therefore,
delivery methods involving longer handling time or a slow
feeding rate (such as syringes) can be associated with sig-
nificant social limitations and an impaired quality of life.

!

/
!

According to Apezetxea et al. [73], a bolus syringe was asso-
ciated with a poorer quality of life than gravity and infusion
pumps.

In turn, there is a need for innovative delivery methods in
bolus feeding to address unmet needs in terms of reducing
feeding burden and improving social activities and quality of
life of patients.

4. New cap-based bolus feeding system SimpLink™
(Nestlé Health Science, Switzerland): benefits and
users’ experience OK for FIGURE

4.1. Benefits of the new cap-based feeding system

As discussed above, optimal delivery systems for home bolus
feeding should include improved patient autonomy, reduced
handling of formula and equipment (thereby reducing the risk
of contamination), increased portability for greater patient
mobility, simplified feeding preparation and delivery for Time
savings and improved results provide overall adherence to
diet plans. SimpLink™ (Nestle Health Science, Switzerland) is
a new cap-based bolus feeding system that connects the
enteral formula directly to the feeding tube without the
need for a syringe or other adapted equipment. The closure
is connected to a collapsible, semi-rigid bottle that allows for
tube feeding with reduced formula manipulation (Figure 1).
The SimpLink™ technology can deliver up to 250 mL of the
complete formula in a single dose to patients on tube feeding.
In addition, the SimpLink™ system is compatible with current
nutritional devices via a secure ENFit connection to enable
a secure connection and avoid the risk of spillage in restless or
active patients [74].

The SimpLink™ cap offers several advantages over tradi-
tional bolus-feeding delivery methods. The SimpLink™ system
can potentially minimize the risk of contamination by elimi-
nating the need to reuse equipment, empty feed into
a syringe, and refill the syringe multiple times to deliver the
required formula volume. In turn, this innovation significantly
reduces the overall time required to prepare and administer
feed while reducing the exposure of infant formula to poten-
tially contaminating external environments. By eliminating
a syringe, IV set, and/or pump, SimpLinkTM can improve
patient autonomy and mobility. This also leads to

— (. ( <

Figure 1. A graphical representation of SimpLink™ system. This new cap-based bolus feeding system is securely fixed onto Nestle Health Science’s SmartFlex™
collapsible semi-rigid bottles allowing secure and convenient administration of formula without the need for open administration through a syringe. SimpLink™ is

compatible with ENFit feeding tubes, ensuring a tight connection.



a reduction in dependency on caregivers. From a practical
point of view, the SimpLink™ device helps reduce the stress
of maintaining a regular feeding routine; This may reduce the
number of missed feeds and improve food intake and adher-
ence to diet plans. Previous reports indicated that a significant
proportion of patients having HEN reported that duration of
food administration, limited social events, and reduced mobi-
lity were the main reasons for restricted daily activities and
impaired quality of life [75].

Thus, SimpLink™ can improve the QoL of the patients and
their caregivers by improving their ability to participate in
daily activities.

4.2. Users’ experience with SimpLink: results of the
Delphi questionnaire

As part of the evaluation of Simplink™ in clinical practice, we

answered the online user experience questionnaire. The aver-
age monthly number of patients having EN per specialist was
41 patients who received an average of 127 ml per single
bolus administration, to be reasonable. The polymer diet was
the most commonly used formula in these patients (45%).
Almost 15% of patients in clinical practice received bolus
feeding via syringe. Satisfaction with bolus feeding by syringe
was lower than with continuous and intermittent feeding.

Five authors rated the new cap-based bolus feeding system
SimpLink™ as very good, two as excellent, and the remaining
one as good. Based on the individual items of the question-
naire, six authors rated SimpLink™ as an excellent device in
terms of hygiene. Other characteristics rated as excellent
included safety, short preparation time, lack of leakage, and
the convenience of this diet in an outdoor context. In addition,
we used a semantics-based aggregation analysis to determine
perspectives on the key benefits of SimpLink™. The analysis
revealed that ease of use, security, and reduced preparation
times were the key benefits of the new cap-based bolus
feeding system. SimpLink™ was chosen over the syringe in
all aspects of the user experience, particularly ease of use,
hygiene, and the amount of equipment needed.

There are no specific disadvantages of the new cap-based
bolus feeding system. Nevertheless, we attach great impor-
tance to clearly explaining how the system works using user-
friendly approaches such as videos. Compared to the peristal-
tic pump, SimpLink™ also requires the assistance of
a caregiver for administration. In addition, it is important
that patients using SimpLink™ must have a good tolerance
to bolus feeding.

Based on the survey results, we believe that SimpLink’s
stated beneficiaries should be characterized by several factors.
This includes those over the age of 12 who require an active
social life or those over the age of 5 who demonstrate a high
level of EN tolerance and an active social life. Patients who are
already balanced and bolus-accustomed, including both
patients with neurological diseases and those dependent on
EN nutrition for support, are also identified as potential candi-
dates. Individuals with sufficient interaction skills to commu-
nicate dyspeptic symptoms should also be considered
appropriate. Cerebral palsy patients equipped with PEG and
fed via a bolus injection are also recommended as suitable
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candidates. Patients on bolus or mixed diets, particularly those
eating meals away from home and stable patients with
defined needs and set maximum tolerated infusion rates,
may benefit from SimpLink™ technology. On the other
hand, patients fed by a portable peristaltic pump are not the
best candidates for SimpLink™ since caregivers are accus-
tomed to the pump and continue to use it.

Regarding the impact of the SimpLink™ device on quality
of life, most authors rated the force required to deliver the
formula as acceptable. Additionally, we believe that the need
for fewer tools and ease of use on the go can significantly
improve the quality of life for the ideal patient (a person who
can tolerate a bolus) with this new system due to the positive
impact on social activities with less risk of bacterial
contamination.

5. Conclusion

In summary, the use of HEN in children has increased drama-
tically. Characterized by its practicality and flexibility, bolus
feeding offers numerous potential benefits, including reduced
feeding time, increased social integration, tailored nutrient
delivery, and improved safety, particularly for restless or active
patients. However, the success of bolus feeding depends on
several patient-specific factors, and traditional bolus feeding
methods (such as syringes and plungers) may limit the bene-
fits of bolus feeding in some children. New technologies
aimed at improving the efficiency and convenience of bolus
feeding show promise and may improve the practice of HEN in
children. The user experience of the novel cap-based bolus
feeding system SimpLink™ suggests that it offers significant
advantages over traditional bolus feeding methods, such as
administration with a syringe.

6. Expert opinion

Recent evidence shows a dramatic increase in HEN use in
children, which positively impacts patients’ nutritional status
and quality of life. Bolus feeding for HEN is increasing amongst
children with functioning Gl tract requiring nutritional sup-
port. As an alternative to using syringes, innovative techniques
such as the SimpLink™ system have been developed to
improve flexibility and reduce feeding time. The management
of HEN through this system can also improve the quality of life
of the patient and his family or caregivers.

One of the most common side effects of bolus HEN by
syringe is diarrhea. The SimpLink™ system significantly
reduces this risk. It significantly reduces the overall time
required to prepare and administer feed while reducing
infant formula exposure to potentially contaminating exter-
nal environments. This also leads to a reduction in depen-
dency on caregivers. In fact, we have children with medical
complexity [76,77] who suffer from a congenital or acquired
multisystem disorder, a severe neurological disease with
marked functional impairment and technology dependence
in activities of daily living. Many of them are entitled to
palliative care and are completely dependent on the sup-
port of carers; most of them are on HEN. Easy-to-use and
user-friendly nutritional care systems can be extremely
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useful for these caregivers, giving them more time for
rehabilitation and social and family activities with other
relatives and siblings.

In addition, many patients having HEN suffering from
complex and chronic diseases (such as cancer, heart dis-
ease, congenital digestive and kidney diseases) are regularly
included in an educational, social and work environment.
Previous studies showed that a significant proportion of
patients having HEN reported that feeding duration, limited
social events and limited mobility were the main reasons
for limited daily activities and impaired quality of life.
Treating EN with simplified delivery methods offers signifi-
cant advances in this clinical setting. Therefore, the method
of delivering EN using Simplink™ could become the
method of choice for clinically stable patients who need
to access EN in work and school contexts.

From a metabolic point of view, the Simplin system
allows for a better insulinemic and glycemic response com-
parable to that after an oral meal. Many Gl symptoms, such as
diarrhea and constipation, are better controlled in patients
fed with Simplink™. Bolus feeding mimics a ‘normal’ eating
pattern. The practice of bolus feeding has evolved over time
in response to the preferences and needs of individual
patients using enteral tube feeding, their social circum-
stances, and the experience of the healthcare professionals
caring for them. The timing of bolus nutrition administration
can be optimized to give patients some control over when
they want to receive their nutrition and to allow for unin-
terrupted activity/rehabilitation sessions. For restless patients
who move around in bed or are unable to maintain an
upright position for long periods, meals may be given when
the patient is in the correct position to allow a break between
meals and gastric pH to be restored, which may help mini-
mize gastric acid colonization. With regular feeding intervals,
physicians should try to meet the patient’s fluid needs during
bolus feedings and medication administration to reduce the
frequency of bolus feedings and flushes required throughout
the day. If there are long gaps between feedings, physicians
should maintain hydration with water rinses before and after
each feed. Further clinical studies with larger numbers of
patients could be useful to confirm these results.
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