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There have been significant advances in the provision of enteral nutrition support in the acute
and community healthcare settings. Enteral nutrition is beneficial to individuals who have functional
guts but may not be able to meet their nutritional requirements via a normal diet. Most of these people
have neurological conditions such as stroke, multiple sclerosis and dementia which could impact
on swallowing reflexes, leading to dysphagia [1]. Others may have cancer, intellectual disability or
conditions such as HIV and failure to thrive.
Therefore, the provision of nutrition support in the form of oral nutritional supplements (ONS)
and enteral nutrition support can help mitigate the challenges of nutritional deficit [2]. Enteral
feeding can be delivered via a range of feeding tubes and through different methods of feeding
including continuous, bolus and gravity feeding [3]. While nasogastric tube (NGT) feeding is often
provided to individuals requiring short-term enteral nutrition provision, the percutaneous endoscopic
gastrostomy (PEG) tube is for long-term enteral feeding [4]. For individuals with partial/complete
gastrectomy and those who are at higher risk of aspiration, the use of the jejunostomy feeding tube
may help alleviate these problems [5]. On the other hand, the radiologically inserted gastrostomy (RIG)
tube may be the tube of choice in head and neck cancer patients who may have high risk of
malignant cell translocation from the primary site of disease to the stoma site. Similarly, the use
of the balloon gastrostomy feeding tube, following the dislodgement of the conventional enteral
feeding tube (PEG, RIG), is common, although there is evidence that the balloon gastrostomy feeding
tube is now used as a primary tube of choice in head and neck cancer patients [6].
Usually, the provision of enteral nutrition entails nutritional status assessment and the evaluation
of nutritional requirements of patients [7]. In addition, the development of feeding regimes, protocols,
guidelines, algorithms, and the management of patients, pumps, feeds, and feeding tubes are essential
aspects of enteral nutrition provision.
The developments in enteral nutrition appear to center on many aspects, including the increasing
use of enteral feeding in patients with long-term conditions, the development of multidisciplinary
teams including extended roles for dietitians and nurses and the use of guidelines. This may not be
unrelated to the worldwide increase in the aging population and increasing prevalence of long-term
conditions with associated complications, resulting in swallowing difficulties and malnutrition [8].
Therefore, the essence of the Special Issue on Recent Advances in Enteral Nutrition was to
capture key developments in this area of research and practice. For instance, dementia is a long-term
condition that impacts on people’s cognitive and physical abilities which can affect their nutritional
intake, leading to malnutrition [9]. Malnutrition in patients with dementia appears to correlate with
cognitive decline and the progression of the disease. The use of percutaneous endoscopic gastrostomy
which is used widely in supporting patients with a range of conditions seems to be discouraged in
dementia care [10]. In a systematic review on the use of enteral nutrition in patients with advanced
dementia, Finucance et al. [10] did not find any improvements in the rates of aspiration, pressure sores
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and mortality and therefore concluded that enteral nutrition for patients with dementia should be
discouraged [10]. In contrast, recent recommendations from the systematic review by Brooke and
Ojo [9] challenged this position and instead suggested the need for a holistic assessment of patients
with dementia requiring enteral nutrition and PEG tube placement. These assessments should include
a diagnosis of patients—comorbidities, current stage of dementia, acute medical illness and its impact
on nutritional status [9].
Another area where enteral nutrition is being used to support patients with a long-term condition
is in diabetes care and management. The complications of diabetes are wide ranging and may include
stroke, which could impact on the swallowing ability of the individuals [4]. The use of enteral nutrition
to support these people who are unable to meet their nutritional requirements via oral intake alone
becomes imperative [11]. Therefore, Ojo and Brooke [12] evaluated the use of standard and diabetes
specific enteral formulas in the management of diabetes in a systematic review. Based on the response
of blood glucose and other parameters including HBA1c in the studies reviewed, it was concluded that
the use of diabetes specific formula may be effective in managing glucose in patients with diabetes
and on enteral nutrition [12].
There have been advances in the use of enteral nutrition to support patients with head and neck
cancer and other cancers through the use of different feeding tubes, both as prophylactic and reactive
treatments [13,14]. Patients with head and neck cancer are mostly malnourished and/or at risk of
malnutrition, therefore, prophylactic feeding through NGT or PEG aimed at improving weight gain
and promoting hydration is now common [15]. However, based on the narrative review by Bossola [15],
it would appear that the use of prophylactic enteral feeding does not offer advantages with respect to
nutritional outcomes, effect on radiotherapy treatment and survival compared with reactive feeding,
which involves patients being offered NGT or PEG when oral nutritional supplements are inadequate
in maintaining nutritional status [15].
In another study, Wang et al. [16] compared postoperative enteral nutrition with delayed enteral
nutrition in patients with oesophageal cancer with a view to establishing the most appropriate time
to commence enteral nutrition provision. It was concluded that early enteral nutrition started within
48 hours was safe for postoperative oesophageal cancer patients [16]. Based on this study, it was
shown that early enteral nutrition is effective in reducing the incidence of postoperative pulmonary
infection, promoting postoperative nutrition status, enhancing early recovery of intestinal movement
and reducing the length of hospital stay and hospital cost [16].
Apart from patients with head and neck cancer, enteral nutrition is also used to support
patients with other forms of cancer including pancreatic cancer. According to Buscemi et al. [17],
pancreaticoduodenectomy is used for the treatment of periampullory carcinomas and patients who
have undertaken this procedure are often malnourished with significant impact on postoperative
wound healing and recovery. Following this review, it was concluded that enteral nutrition appeared
safe and tolerated by patients who have had pancreaticoduodenectomy although it did not provide
any advantage in terms of postoperative pancreatic fistula, postpancreatectomy haemorrhage, length
of hospital stay and infectious complications [17].
Inflammatory bowel disease, which includes at least three clinical conditions (ulcerative colitis,
Crohn’s disease and indeterminate colitis), is another condition that may benefit from advances in
enteral nutrition support [18]. There is evidence that malnutrition is a common effect of inflammatory
bowel disease and diet has been implicated in its pathogenesis and clinical manifestation [18].
In addition, diet also has a role in the management of inflammatory bowel disease and the need
for enteral nutrition support becomes critical when oral dietary intake is not sufficient to offer all the
nutritional requirements [19]. Enteral nutrition has shown promising results in the management of
Crohn’s disease as it provides equal or higher remission rates than current medications in use [18].
In a related study, exclusive enteral nutrition—the monotonous enteral delivery of complete
liquid nutrition—has been explored in the management of Crohn’s disease [19]. Exclusive enteral
nutrition is usually in the form of liquid enteral formulas which may be elemental (e.g., in the form of
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amino acids) or polymeric (e.g., in the form of intact protein) [19]. Although the mechanism of action
of exclusive enteral nutrition is still evolving, there is evidence that it could modify the composition of
intestinal microbiome which are essential in the pathogenesis of Crohn’s disease [19]. It would appear
that exclusive enteral nutrition is better than steroids in the induction of mucosal healing and may
provide long-term remission in some cases of Crohn’s disease [19].
The efficacy and safety of the use of an enteral immunomodulatory diet (omega-3 fatty acid,
γ-linolenic acid and antioxidant supplementation) for acute lung injury and acute respiratory distress
syndrome are also areas of interest in enteral nutrition provision. This view relies on the understanding
that this therapy may be used for the treatment of these conditions, although researchers are not
unanimous on this position [20]. Based on the current systematic review [20], it is now clear that
an enteral immunomodulatory diet could not reduce the severity of acute lung injury and acute
respiratory distress syndrome.
In Very Low Birth Weight (VLBW) infants, feeding methods in enteral nutrition have been
explored based on the observation that continuous enteral feeding methodmay result in significant loss
of fat and micronutrients [21]. Therefore, Tabata et al. [21] examined the fat loss in enteral nutrition
based on the current methods of providing fortified human milk in high risk infants. In addition, the
study evaluated whether fortifier and cream improved fat delivery in continuous enteral infant feeding
of breast milk [21]. Based on this study, it was clear that fat and nutrient loss in continuous enteral
feeding was presenting a challenge to the provision of nutrients to Very Low Birth Weight infants [21].
Therefore, the bolus feeding method is recommended where possible and for infants who are unable
to tolerate bolus feeding, the addition of fortifiers and/or cream to human milk, in order to increase
fat percentage, is recommended [21].
The use of human milk fortified with donor human milk-derived fortifier (HMDF) in premature
infants has been reported to increase serum phosphorus although the evidence appears anedoctal [22].
Therefore, the study by Chetta et al. [22] investigated this phenomenon and concluded that the
incidence of elevated serum phosphorus was mild and not permanent in premature infants receiving
human milk with HMDF.
Despite the merits of enteral nutrition, there are a number of challenges militating against the
use of enteral feeding. These include problems of funding, inadequate or lack of standards, policies,
management approaches, guidelines and infrastructure for the delivery of enteral nutrition [23].
Therefore, strategies for ameliorating these challenges should include the development of the Home
Enteral Nutrition (HEN) service which should promote multi-disciplinary team working and the
development of national and international standards and guidelines [23]. The National Institute
for Health and Care Excellence (NICE) guidance on nutrition support [24] emphasizes the quality
standard for nutrition support in adults and stresses the need for all care services to be responsible in
identifying those who are at risk of malnutrition and providing nutrition support for the people who
need it. In addition, Dutta et al. [25] conducted a comprehensive literature review and developed a set
of guidelines for feeding Very Low Birth Weight (VLBW) infants. It was concluded that there is a need
to aim for full feeds at about 2 weeks of age in neonates weighing <1000 g at birth and for 1 week
in those neonates weighing 1000–1500 g at birth [25]. The use of trophic feeds (10–15 mL/kg/day)
should commence within 24 h of birth although caution is required in extremely pre-term, extremely
low birth weight and infants with growth restriction [25].
The development of multidisciplinary teams, including primary care teams involved in enteral
nutrition provisions, has been shown to improve cost effectiveness [26]. A Home Enteral Nutrition team
comprising dietitians, nurses and speech and language therapist has the potential to improve patient
satisfaction and reduce the costs which are associated with enteral tube feeding in the community [27].
This is often achieved through the development and implementation of care pathways for the
management of patients on enteral tube feeding by the HEN team and effective multidisciplinary
team working [26]. The use of the HEN service has increased significantly in the past few decades
and this has led to the development of various policies and guidelines for the management of enteral
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nutrition [28]. This has also contributed to the promotion of multidisciplinary team working and the
extension of roles of the different professionals that make up the HEN team [27,29].
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.
3.
4.
5.
6.
7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

Rowat, A. Enteral tube feeding for dysphagic stroke patients. Br. J. Nurs. 2015, 24, 138–144. [CrossRef]
Ojo, O. The use of oral nutritional supplements in the acute care setting. Br. J. Nurs. 2016, 25, 664–666.
[CrossRef]
Parker, E.K.; Faruquie, S.S.; Talbot, P. Trends in home enteral nutrition at a tertiary teaching hospital:
2005–2013. Nutr. Diet. 2015, 72, 267–275. [CrossRef]
Catangui, E.J.; Slark, J. Nurse led ward rounds: A valuable contribution to acute stroke care. Br. J. Nurs. 2012,
21, 801–805. [CrossRef]
Ojo, O. Problems with use of a Foley catheter in home enteral tube feeding. Br. J. Nurs. 2014, 23, 360–364.
[CrossRef]
Ojo, O. Balloon gastrostomy tubes for long-term feeding in the community. Br. J. Nurs. 2011, 20, 34–38.
[CrossRef]
National Institute for Health and Care Excellence (NICE). Nutrition Support for Adults: Oral Nutrition
Support, Enteral Tube Feeding and Parenteral Nutrition (CG32). 2006. Available online: https://www.nice.
org.uk/guidance/cg32 (accessed on 1 October 2016).
Ferri, C.P.; Prince, M.; Brayne, C.; Brodaty, H.; Fratiglioni, L.; Ganguli, M.; Hall, K.; Hasegawa, K.; Hendrie, H.;
Huang, Y.; et al. Global prevalence of dementia: A Delphi consensus study. Lancet 2005, 366, 2112–2117.
[CrossRef]
Brooke, J.; Ojo, O. Enteral Nutrition in Dementia: A Systematic Review. Nutrients 2015, 7, 2456–2468.
[CrossRef]
Finucance, T.E.; Christmas, C.; Travis, K. Tube feeding in patients with advanced dementia: A review of the
evidence. JAMA 1999, 282, 1365–1370. [CrossRef]
Mahoney, C.; Rowat, A.; Macmillan, M.; Dennis, M. Nasogastric feeding for stroke patients: Practice and
education. Br. J. Nurs. 2015, 24, 319–320. [CrossRef]
Ojo, O.; Brooke, J. Evaluation of the Role of Enteral Nutrition in Managing Patients with Diabetes:
A Systematic Review. Nutrients 2014, 6, 5142–5152. [CrossRef]
Sheth, C.H.; Sharp, S.; Walters, E.R. Enteral feeding in head and neck cancer patients at a UK cancer centre.
J. Hum. Nutr. Diet. 2013, 26, 421–428. [CrossRef]
Nugent, B.; Parker, M.; McIntyre, I. Nasogastric tube feeding and percutaneous endoscopic gastrostomy
tube feeding in patients with head and neck cancer. J. Hum. Nutr. Diet. 2010, 23, 277–284. [CrossRef]
Bossola, M. Nutritional Interventions in Head and Neck Cancer Patients Undergoing Chemoradiotherapy:
A Narrative Review. Nutrients 2015, 7, 265–276. [CrossRef]
Wang, G.; Chen, H.; Liu, J.; Ma, Y.; Jia, H. A Comparison of Postoperative Early Enteral Nutrition with
Delayed Enteral Nutrition in Patients with Esophageal Cancer. Nutrients 2015, 7, 4308–4317. [CrossRef]
Buscemi, S.; Damiano, G.; Palumbo, V.D.; Spinelli, G.; Ficarella, S.; Monte, G.L.; Marrazzo, A.; Monte, A.I.L.
Enteral Nutrition in Pancreaticoduodenectomy: A Literature Review. Nutrients 2015, 7, 3154–3165. [CrossRef]
Altomare, R.; Damiano, G.; Abruzzo, A.; Palumbo, V.D.; Tomasello, G.; Buscemi, S.; Lo Monte, A.I. Enteral
Nutrition Support to Treat Malnutrition in Inflammatory Bowel Disease. Nutrients 2015, 7, 2125–2133.
[CrossRef]
Shah, R.; Kellermayer, R. Microbiome Associations of Therapeutic Enteral Nutrition. Nutrients 2014, 6,
5298–5311. [CrossRef]
Li, C.; Bo, L.; Liu, W.; Lu, X.; Jin, F. Enteral Immunomodulatory Diet (Omega-3 Fatty Acid, γ-Linolenic
Acid and Antioxidant Supplementation) for Acute Lung Injury and Acute Respiratory Distress Syndrome:
An Updated Systematic Review and Meta-Analysis. Nutrients 2015, 7, 5572–5585. [CrossRef]
Tabata, M.; Abdelrahman, K.; Hair, A.B.; Hawthorne, K.M.; Chen, Z.; Abrams, S.A. Fortifier and Cream
Improve Fat Delivery in Continuous Enteral Infant Feeding of Breast Milk. Nutrients 2015, 7, 1174–1183.
[CrossRef]

Nutrients 2016, 8, 709

22.
23.
24.
25.

26.
27.
28.

29.

5 of 5

Chetta, K.E.; Hair, A.B.; Hawthorne, K.M.; Abrams, S.A. Serum Phosphorus Levels in Premature Infants
Receiving a Donor Human Milk Derived Fortifier. Nutrients 2015, 7, 2562–2573. [CrossRef]
Ojo, O. The Challenges of Home Enteral Tube Feeding: A Global Perspective. Nutrients 2015, 7, 2524–2538.
[CrossRef]
National Institute for Health and Care Excellence (NICE). Nutrition Support in Adults Quality; Standard
[QS24]; NICE: London, UK, 2012.
Dutta, S.; Singh, B.; Chessell, L.; Wilson, J.; Janes, M.; McDonald, K.; Shahid, S.; Gardner, V.A.; Hjartarson, A.;
Purcha, M.; et al. Guidelines for Feeding Very Low Birth Weight Infants. Nutrients 2015, 7, 423–442.
[CrossRef]
Dinenage, S.; Gower, M.; van Wyk, J.; Blamey, A.; Ashbolt, K.; Sutcliffe, M.; Green, S.M. Development and
Evaluation of a Home Enteral Nutrition Team. Nutrients 2015, 7, 1607–1617. [CrossRef]
Ojo, O.; Patel, I. Home enteral nutrition and team working. J. Community Nurs. 2012, 26, 15–18.
De Luis, D.A.; Izaola, O.; Cuellar, L.A.; Terroba, M.C.; Cabezas, G.; De La Fuente, B. Experience over 12 years
with home enteral nutrition in a healthcare area of Spain. J. Hum. Nutr. Diet. 2013, 26 (Suppl. 1), 39–44.
[CrossRef]
Stanley, W.; Borthwick, A.M. Extended roles and the dietitian: Community adult enteral tube care. J. Hum.
Nutr. Diet. 2013, 26, 298–305. [CrossRef]
© 2016 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC-BY) license (http://creativecommons.org/licenses/by/4.0/).

