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AbS’[ ract Enteral nutrition is a component of therapy for children whose ability to take in food by the natural route is impaired but whose
gastrointestinal tract capacity still allows for nutrient digestion and absorption. According to guidelines, the optimum types of food
for enteral feeding are ready-to-use commercial formulas (food for a special medical purpose, FSMP), which are classified into
polymeric, oligomeric and amino acid/elemental. Using a blended kitchen diet as a sole food source is currently not universally
recommended due to the higher risk of nutritional deficiencies and contamination with pathogenic microorganisms. However, in
everyday practice, given isolated reports indicating their beneficial effects on gastrointestinal function, blended diets are attracting
increasing interest and popularity. The so-called “real food” diets, available in some European countries and the USA, are a step
towards the standardised and microbiologically safe use of natural nutrients in enteral nutrition. These fall into the category of
industrial diets but, in addition to cow’s milk protein, they contain various other natural foods. This article summarises current
knowledge on the efficacy and safety of “real food” diets. A small number of studies with limited reliability have been identified, making
ajoint summary of the obtained results impossible. Despite the limited scientific evidence, the descriptions of various clinical situations
presented in the literature show a good clinical response in patients receiving “real food” diets. This suggests that such treatment should
be attempted for children with significant gastrointestinal complaints and poor tolerance to standard enteral formulas.
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Streszczenie Zywienie dojelitowe stanowi element terapii u dzieci, ktérych zdolnos¢ do przyjmowania pokarmu droga naturalng jest zaburzona,
jednak wydolno$¢ przewodu pokarmowego nadal umozliwia trawienie i wchlanianie sktadnikéw odzywczych. Zgodnie z wytycznymi
optymalnym rodzajem pokarmu w zywieniu dojelitowym sa gotowe kompletne diety przemystowe (zZywno$¢ specjalnego
przeznaczenia), ktére s3 klasyfikowane na polimeryczne, oligomeryczne i aminokwasowe/elementarne. Stosowanie blendowanej diety
kuchennej jako jedynego zrédla pokarmu nie jest obecnie powszechnie zalecane ze wzgledu na wyzsze ryzyko niedoboréw
pokarmowych oraz zanieczyszczenia drobnoustrojami chorobotwérczymi. Jednak w codziennej praktyce, wobec pojedynczych
doniesien wskazujacych na ich korzystny wplyw na funkcjonowanie przewodu pokarmowego, diety miksowane wzbudzajg rosnace
zainteresowanie i zyskuja popularno$¢. Krokiem w kierunku wystandaryzowanego i bezpiecznego mikrobiologicznie stosowania
w zywieniu dojelitowym naturalnych sktadnikéw pokarmowych sg tak zwane diety real food, dostepne w niektérych krajach
europejskich i w USA. Mieszczg si¢ one w kategorii diet przemystowych, ale zawieraja w swoim sktadzie oprocz bialka pochodzacego
z mleka krowiego dodatkowo rézne inne naturalne skladniki w postaci liofilizowanej. W artykule przedstawiono podsumowanie
dotychczasowej wiedzy na temat skutecznosci i bezpieczenstwa diet real food na podstawie systematycznego przegladu pismiennictwa.
Zidentyfikowano nieliczne badania, o ograniczonej wiarygodnosci, dlatego Iaczne podsumowanie uzyskanych wynikéw nie jest
mozliwe. Mimo ograniczonej jako$ci dowodéw naukowych dostepne w literaturze opisy réznych sytuacji klinicznych wskazujg na
dobra odpowiedz kliniczng pacjentéw otrzymujacych diete typu real food, co sugeruje podjecie préby takiego leczenia u dzieci
z istotnymi dolegliwosciami zotadkowo-jelitowymi, Zle tolerujacych standardowe diety przemystowe.
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“Real food" enteral formulas in everyday clinical practice

INTRODUCTION

nteral nutrition (EN) is a recognised element
E of therapy in children with an impaired abil-

ity to take in food by the natural route but
with gastrointestinal capacity still allowing for nu-
trient digestion and absorption. Both international
and national guidelines (European Society Pediatric
Enteral Nutrition, ESPEN; European Society of
Paediatric Gastroenterology Hepatology and Nutrition,
ESPGHAN; Polish Pediatric Society of Clinical
Nutrition — Polskie Towarzystwo Zywienia Klinicznego
Dzieci, PTZKD)"% define enteral nutrition as the de-
livery of foods for special medical purposes, which are
a source of calories, nitrogen (protein, protein hydro-
lysate or amino acids) and electrolytes, calcium, phos-
phorus, trace elements and vitamins, via a feeding tube
inserted into the stomach, duodenum or small intestine
or, via the oral route in selected cases. Detailed indica-
tions for EN are presented in Tab. 1.
The National Health Fund reimbursement criteria for
home enteral nutrition (HEN) are limited and include:
 exclusive enteral nutrition (EEN), in which at least
50% of the daily caloric requirements are met by an in-
dustrial diet administered via a feeding fistula or a feed-
ing tube;
partial enteral nutrition (PEN), in which less than 50%
of the daily caloric requirements are met by an industri-
al diet; PEN can be combined with oral feeding or par-
enteral nutrition.

EPIDEMIOLOGY

As opposed to several European countries and the
United States, there are no HEN registers in Poland.
However, an analysis of the National Health Fund years
2010-2018 databases has shown that HEN was used in
this period in a total of 3,865 children, with 1,875 pa-
tients registered at the end of 2018 (a 2.5-fold increase

Chronic gastrointestinal disorders

« Intestinal failure (complications and treatment)

« Inflammatory bowel disease

« Chronic diarrhoea

« Chronic liver diseases (cholestasis — biliary atresia; combined malabsorption
due to cholestasis and hepatitis)

« Cystic fibrosis

- Anatomical defects of the upper gastrointestinal tract (oesophageal atresia,
tracheoesophageal fistula)

« Oesophageal dysphagia (severe form of reflux disease, oesophageal stenosis,
achalasia)

Chronic nervous system conditions

« Oropharyngeal dysphagia:
— neurodegenerative diseases
— cerebral palsy
— neuromuscular diseases
— encephalopathies (including epileptic, post-traumatic, other)
— consciousness disorders due to CNS tumours

Tab. 1. Indications for enteral nutrition
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compared to the beginning of 2010®). Children with
central nervous system (CNS) damage followed by
those with gastrointestinal (GI) disorders account for
the majority of patients put on HEN reimbursed by the
National Health Fund, which is comparable to global
registry data.

TYPES OF ENTERAL NUTRITION

The choice of the diet and the route and method of its
delivery depend on the gastrointestinal motor (oropha-
ryngeal motor function, oesophageal patency and func-
tion, gastric emptying, intestinal motor function), diges-
tive and absorptive (enzymatic efficiency of the pancreas,
secretion of bile, contact digestion in the small intestine)
functions.

According to the current ESPGHAN guidelines, ready-

made, nutritionally complete enteral formulas (indus-

trial diets), classified as food for special medical pur-
poses [FSMP; Commission Delegated Regulation

(EU) 2016/128 of 25 September 2015 supplement-

ing Regulation (EU) No 609/2013 of the European

Parliament and of the Council as regards the specific

compositional and information requirements for food

for special medical purposes, in force in Poland from

22 February 2019] are the optimal type of EN food.

Depending on the level of protein processing, industrial

diets are classified as:

o polymeric - containing intact protein (usually cow’s milk);
starch, oligosaccharides and maltodextrin as the source of
carbohydrates, and vegetable oils as the source of fat;

« oligomeric - containing hydrolysed cow’s milk proteins
(oligopeptides with 20 to 50 amino acids in the chain);
disaccharides and glucose as the source of carbohy-
drates; and fats partly in the form of medium-chain fat-
ty acids (medium-chain triglyceride, MCT);

« amino acid-based/elemental - containing protein in the
form of free amino acids, disaccharides and glucose as
the source of carbohydrates; and fat partly in the form
of MCTs.

These categories are further subdivided into diets intend-
ed for various age groups, characterized by different ca-
loric density, osmolarity, content of fibre and additional
ingredients, for example formulas with immune proper-
ties. Enteral formulas do not contain gluten and are lac-
tose-free or low-lactose in most cases (except for select-
ed diets intended for infants). Special formulas, intended
for patients with specified nutritional needs resulting from
the underlying disease, e.g. liver and kidney diseases, met-
abolic dysfunctions, constitute a separate class of enter-
al diets.

HOMEMADE BLENDED FORMULA (HBF)

The use of HBFs was a common practice in the 20"

century (1960s and 1970s), before the development of 311
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sterile and nutritionally complete commercial EN formulas.
The 2021 guidelines of the PTZKD® do not currently
recommend the routine use of a mixed kitchen diet due
to the higher risk of complications, nutritional deficien-
cies and contamination with pathogenic microorganisms.
Additionally, HBFs are not reimbursed by the National
Health Fund. ESPGHAN also recommends caution when
deciding to include HBFs in children with neurological
diseases due to concerns about their nutritional adequa-
cy and safety®©.

However, in everyday (real life) practice, many children
receive a home-blended diet as a supplement to commer-
cial formulas; it also happens that it is the only source
of nutrients as a result of parental decision. Blended di-
ets are currently gaining popularity due to individual
reports indicating their beneficial effect on gastroin-
testinal function. Caregivers often decide to introduce
a homemade blended diet with various compositions
due to the occurrence of unfavourable symptoms in chil-
dren when using ready-made commercial formulas®.
Furthermore, a home-blended diet is perceived by care-
givers as “real food”, the preparation and use of which
increase the sense of parental fulfilment and reduce the
discomfort associated with ready-to-use commercial
formulas, which may be perceived more like a medi-
cine than food®.

HAZARDS ASSOCIATED
WITH ENTERAL NUTRITION

When properly composed, administered and monitored,
EN is generally safe and well-tolerated. However, some
patients may experience complications related to the cre-
ation/insertion and functioning of a feeding ostomy/tube,
as well as to the diet itself.

Functional GI disorders manifesting as abdominal pain,
diarrhoea, constipation, nausea, belching, and vomiting
are the most common undesirable symptoms related to
the diet and/or the method of its delivery. The occur-
rence of these complications also largely depends on the
multimorbidity of patients qualified for EN and the ac-
companying ailments. This problem is particularly com-
plex in children with chronic nervous system impair-
ment, in whom gastrointestinal motility disorders are
secondary to gross and oropharyngeal motor dysfunc-
tion, combined with severe skeletal and muscular de-
formations and adverse effects of pharmacotherapy. It is
estimated that regurgitation (which is not the same as re-
flux disease) occurs in up to 70% of children with ner-
vous system damage. Constipation is reported in 26-74%
of children with cerebral palsy, with 60% of these pa-
tients put on laxatives”.

Complications of EN also include metabolic disor-
ders, nutritional deficiencies, body composition disor-
ders, gastrointestinal infections and overweight/obesity
resulting from overnutrition.

DOI: 10.15557/PiMR.2023.0052

NEW PERSPECTIVES IN ENTERAL
NUTRITION - COMMERCIAL
“REAL FOOD” FORMULAS

The limitations and sometimes poor tolerance of EN
formulas prompted the search for new solutions. The so-
called “real food” enteral formulas, available in some
European countries and the USA, which also fall into
the category of industrial diets, but contain, in addi-
tion to cow’s milk protein, various other natural ingre-
dients in freeze-dried form, are a step in this direction.
We conducted a systematic literature review to make
the most objective assessment of the effectiveness and
tolerability of a real-food enteral formulations in the
paediatric population (<18 years of age). A review of
two databases: Medline and Embase until August 2023,
using the same search strategy as the one used by Peers
et al.®, allowed the identification of eight studies
(Tab. 2) assessing commercial formulas enriched with
blended food ingredients in children. None of these
studies was a randomized trial, which already indicates
the limited credibility of the available scientific evi-
dence on this issue.

The identified publications are listed and characterised
in Tab. 2 by the strength of credibility and evidence
(from the strongest to the weakest). The first four pa-
pers are prospective studies®'?, whereas the next two
are retrospective®¥, and the last two are case series in-
cluding a total of 8 patients>!®.

A US study by Hron et al. (2019) is the only identi-
fied cohort study®. The authors of this study compared
two groups of chronically ill tube-dependent children
(n =70) aged 1 to 18 years: a group on blenderised di-
ets (60%) and a group on conventional EN formula.
Participants were classified in the blenderised diet
group if at least 50% of their nutritional needs were
met by a homemade food or commercially prepared
blenderised diets supplemented with “real” (natural)
food. Children were classified in the conventional for-
mula diet group if they had the majority of their ca-
loric and protein requirements met via standard milk-
based or elemental formulas. The authors planned
a one-year follow-up. Detailed dietary records/analy-
ses with assessment of nutrient intake (including vita-
mins and micronutrients), anthropometric indicators
(body weight and height), number of hospital admis-
sions and emergency room (ER) visits (with particu-
lar focus placed on respiratory symptoms), quality of
life of parents/guardians and children, and the occur-
rence of reflux and gastrointestinal (GI) symptoms in
children (details in Tab. 2) were assessed as the end-
points. The results obtained after one-year follow-up
showed no significant differences between the groups
in terms of energy distribution and demand for basic
macro- and micronutrients. Higher fibre and lower vi-
tamin D intake was found in the blenderised diet group.

PEDIATR MED RODZ Vol. 19 No. 4, p. 310-318
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Tab. 2. Identified studies and their characteristics

DOI: 10.15557/PiMR.2023.0052

PEDIATR MED RODZ Vol. 19 No. 4, p. 310-318



Ewa Toporowska-Kowalska, Andrea Horvath, Agnieszka Szlagatys-Sidorkiewicz, Jarostaw Kierkus, Dariusz Marek Lebensztejn, Janusz Ksiazyk

‘woos £Huabiaws — Y3 ‘uoijeinap piepuels — gs ‘abuel 3j1nienbiajul — YPj ‘dwoipuAs s1j030133u3 pdnpul utRjoid pooj — §31d4 ‘UoNLINU (eI — NI

(10spad-19)

3]eas swoydwis [eunsautonsen — swordwiAs [eunsaulolised {(Jppad) A101uanu) )17 Jo Kujeny) duieipaed — 341 Jo Aujenb {(Dsnd) 11euuonsany) a7 o Aujeny pue woidwis aseasiq xnjyay [eabeydosaoisen speipaey — swoldwAs xnjjay 4

Sal|lwey 213y pue syuaned |[e ul 3ji] 4o Aujenb ay panosdwi pue SYUILISAOW [IMOG P3ZI[BLLIOU ‘KNI PAdONP3I 11 AL JUIBS AU Je 3[1ym ‘siajawesed yumoib 113G buiA3Iyde J0j Pamoj|e 131p o0} 831, 3y «
suopnjos A1e331p [ewndo 10y Ydieas JULISUOD 3y} 10 UOSEAI 3Y) Sem YdIyM ‘uted 1yBram 10od pamoys syuaned ay) ‘swajqoid Huipasy buinII0-0) pue 3seasip Xnal 3IaAS 03 3N «
S13)3p [eursaulolised [e)uabuod xajdwod ‘siapiosip 2133uab yum uasp|iyp Juapuadap-aqny |1 A]jed1uoiy) -

syuaned ¢ jo
uondusap
‘uley1ig 18310

w(L207)
‘(e 33 nbippig

191P AU JO JUAIU0D JL10[e) [eJ3UBD Ay AseaUI 0}
JU3JU0D 10[BD J3YDIY B Y3IM BINWLIOY [RIUIWI[I-IWAS & y)IM Buipasy [eyuawajddns painbai juaiied | Inq ‘sased Jsow u panaiyde aIam sia3awesed yimoih panosdwi pue swoydwiAs |9 paonpal ‘3ueld|o) poos «

19Ip,PO0} [e3l, © 0) PaLIIMS a1am A3y) [ured Jybram A1oyaejsiesun ‘(uoitedinsuod/aseasip xnjjai ‘b-a) swoidwis |5 J1ewa|qoid ‘e N0} [PUONUIAUOD J0 3DUPI3|0) J00d] SUOSEa) SNOLI) « saned Jo| ,(2z07) B 19
suofed|dwod 3diyjnw yam uaspjiyd Juapuadap-agny |1 Ajjednuoiy) « uondinsap ‘Ajey 3lenbsediq
91135 958)
(uonewweyus jeuerad
puB B30U.IBIP) BINLLIO U] 31301 10U PIP (3UNsaiul abie] 3y Jo
€/7 PUB 3A[eA [223203]1 INOYMIM ‘SWOIPUAS [Moq 1Ioys) Judied |
awin|oA pue £dua}sisuod [003s panoduwit yim ‘Aep 1310 £19A3 1o
fl1ep | 01>9am 1ad g1 woay :(uaIpjiyd 7) uonediisuod panoiduy 1IpeRIsWI
(Kep/z 03 kep p,z K13A3 :3buel) Kep/e> 03 (S Joueiajo} 0od i siuaed \3
“ueau ‘g—g :aBuel) Aep/g.< woiy :(uBIpjyp ) eaoyuielp paroiduy| SURIPIENB/suaed Aq paqunsap dn-tojjo} ypuour-7, seaf | <abe’[(g=u)|  Buiypams sae sA
. ’ 510035 Jo ouanbayy pue (syua1paibul pooy [eanjeu sIsIpsoised ‘(¢ = ) eisaie|  310§3q UAIP|IYD (] JO
(zze~7 3buei) shep £°/9 Sem YIUMS %00L 03 WB UBW| 311500 “arueeadde ay -7 PUR 31q1J JO UONIPPR Y1 YNM|  “(9 = ) SI020J2)U3 BuiZoNau | 110403  Jo UoieN|ed
(UIPJILD / U1 UOJD 1DBIUI) BJNLLIO} P00 191P M3U 0] (PIIMS 9001 ejnuwio} uipaaj-aqn e — ujeIpag Ja1je :aWoIpuAs ;3moq Moys] | ‘Apmis aapadsonal w(L107)
031, 343 03 UONISURI} 900 PRIRIR|03 UIP|IY (%06) 0L 0 INO 6 — B|NWIO} 3y} JO IURII[0] °| 13IP N3 [BUOIUIAUO) 183]dW0?) 131p,po0y [3Y, | 24n|ie) [eUNSIIUI YiM UIP|IY (L ‘s31e35 panun| (e 19 ejauIes
foudnsisuod
pue £>uanbayy j003s Aypow
0] SUOITRDIPALL JO 3N 3y Y
uonednsuoa udsisiad 01 anp pasjy ays panunuodsip Juaned | (Buiypnms
30013030 DU D33l MaU 3U 31213101 10 ) J31J8 "SA 210J3q) PALLINSUO
§31d4 padojarsp pu v ts. u ﬁl a.\_ 101 30U _u_lc _g._E L 53110182 §0 Jaquiny “(Buiypyms
(C000=dBY6F L'0z 1B 6 F S6LJ0| 3110 5p a10500) awnjon axeyu| ¢
UL © WOJS) Yauow | ujynim ured 1ybram uedyubis (fouanbay pue
(sauabe| A>ualsisuod [001s pue du3|NJe dn-mojjo} yauow-| (d1nf 3bueio BuipIms Jaye
uonednsuod-ue 4 UIIP|IY> Pa1eIPaW 91/7) (%06) L1/ 0L | ‘Buniwion “easneu) swordws |9 -7 pue supaq u3aih ‘sead ‘upIy se aqni e el 5 103 11040
— uoredisuo> panoiduit ‘(9406) LL/0L — 510035 3500] 4 “(%S8) 8/9 (uoneioua)ap 4ns) spuaIpaibul panLIap-pooy o| 13U SPARUdL0[e Ajiep J0 9608< 311 JO Uorenjend
— DUIINILY 4 (%S6) UAPIYI 8L/£1 — Buniwon 4 :swoydwiAs 9 ‘abueyp ou “yuawanoidwi) 068°€L pUe 3IqL) pappe Yum 1a1p (8- Y0I) s1eakg|  “Apmis aadadsonal w(C00)
panoidw Auedyiubis yum 131p ,pooy [eal, e J0 URIF|0} PooY 131p 3y3 J0 2ueId0] °| 13Ip N3 euonuaAuo) | 131dwod — d13eIpag S1eajdwo) | ueipaw :abe ‘uaipjiyd paj-aqns &y ‘uleyiig 1ea1n| |13 JOUU0),Q
saipnys an1dadsonay
(syurodpua ays buinaiye
Y2IM Pa1eosse asam fay}
J3LI3UM) UDHE] SUONDIPALU T
e1ur u1oid pue auiojed Ajrep *|
10 JUBWISSASSE SURPIIQ
u3wanbai 310[ed A|1ep 3y (%011 <) PIPIIX UAIP|IYP € aos odce
10120p 34 Aq Apms a1 o1 parefoi se o poow \am__x% Syuaned ¢ uonuaniaul fep-/
PaI3PISU0D 10U 3J3M INQ “PALIIUBP] 2IIM S} 3SIIAPE § (PaepRI-Apnls 2iam (N A113qUeD pue upIp
(dua)niey pue uonedisuod u Juswanoidw ybls ‘sj001s Jo|  A3y1 Jay1aYM Passasse J0120p ‘s3ypead ‘sueaq uaaib ‘sead aqni e eir
Jaquinu ueaw pabueypun) pabueypun paurewas swoydwiAs|9|  ayy) s1IayyR IsiaApe snouas BQ_N% SeMBINULIOY 301011107 sp yans) syuatpatbur| U SPI3UIHOTeI Ajiep J0 9506
el u10id A|1ep PIpUBLILIOD3I 341 PAAIIPE (31 = U) 9606 Buipnpui ‘s13ya asianpe 7 \.»a: 943 03 DUILIUMS 310J3G| 5oy eanyeu pue a1y pappe yum sieak gL 01| Buiypnms Jaye
o : e (9du3jmey ‘buniwon “fruanbayy L ABp WO PIPI0IRI BIBPBYL| oy 1y 04| ¢ Sa1RIPALOGIRD wouy pabe uonepielal|  pue 210}9q 1I0Y0D
[e0b 3110[e> J0 90/ Z PAIIYDL (8L = 1) %06/ pue fHuapsisuod (0035) DUBII0} | 121p paxiw pasn “op51 UI101d “qw/[eay "L | [eusw Jo/pue Joyowoydfisd asanas|  ayp Jo uondinsap «(0200)
spaau 2110[e) 136481 J0 9506 PAASIYR UIPJIY JO (7] = ) %09 :J0 JUSWSS3SSe [IUAIRd | A|sn0IAad 10 BINWLIOY [UONUIALO)| UIRIP3] H1ea|dWo) [ePIaWWO) | YiiM Uap|iy Japuadap-aqn} |7 ‘speis paun| (e Jouryy
SUOISNPUO) pue s)ns3y syutod-pu3 10)esedwo) uoluaAIRIU| uonejndod ayy jo onsuapesey)|  ubisap Apms loyany

314 | Tab. 2. Identified studies and their characteristics (cont.)

PEDIATR MED RODZ Vol. 19 No. 4, p. 310-318

DOI: 10.15557/PiMR.2023.0052




“Real food" enteral formulas in everyday clinical practice

The rates of ER visits and hospital admissions, includ-
ing consultations directly related to exacerbation of re-
spiratory symptoms, were significantly lower in chil-
dren receiving blenderised diets (0.8 + 1.5 vs. 1.4 + 2.7,
p=0.05and 0.8 £ 1.2 vs. 1.7 £ 2.3, p = 0.01, respec-
tively). Families using blenderised diets showed high-
er levels of satisfaction, which may be associated with
a significant improvement in GI symptoms in this
group of children. Summarising, based on the results
obtained, the authors of the study concluded that the
use of blenderised diets (with the addition of natural
food products) in EN-dependent children is associated
with decreased health care utilization, improvement of
GI symptoms and increased patient satisfaction com-
pared to conventional commercially available formulas
based on cow’s milk protein.

In the BLEND study, Gallagher et al. (2018) prospec-
tively assessed switching from commercial formula
based on cow’s milk proteins to blenderised tube feeds
(BTFs) containing natural food products?. A total of
20 G-tube dependent children aged 3.4 + 2.2 years were
followed-up for 6 months. Over 4 weeks, the children
were slowly transitioned from commercial milk-based
formula to BTF enriched in natural food (prepared and
blended according to a recipe adjusted to the needs of
these children). The study showed that the blenderised
diet prepared in this way is safe and well tolerated (de-
tails in Tab. 2). Among other things, the prevalence of
GI symptoms and use of acid-suppressive agents signifi-
cantly decreased compared to baseline. This in turn im-
proved oral-motor skills in children and increased their
oral food intake. Stool consistency and frequency re-
mained unchanged on BTF; stool softener use increased
throughout the study (24% vs. 29%). BTF was observed
to contribute to bacterial diversity and richness of in-
testinal microbiota. Parents/guardians rated BTF signif-
icantly higher than the conventional commercial enter-
al formulas, pointing to its positive aspects, such as the
child’s contact with “real” food and flavours, the abili-
ty to adapt recipes to the child’s individual needs, im-
proved GI symptoms, which translated into better feed-
ing of children and potential cost savings. Most of them
declared that they would definitely recommend this type
of diet to other parents/guardians.

Thornton-Wood and Saduera (2020) conducted a mul-
ticentre study in the UK, including a total of 19 tube-
dependent children aged 1 to 14 years?. The majori-
ty of participants had global developmental delay, while
other children were diagnosed with epilepsy, cerebral
palsy and Down’s syndrome (one child). Participants
were given a new industrial formula (Isosource® Junior
Mix 1.2 kcal/mL with 3.6 g protein, 70 g carbohydrate,
5 g fibre, osmolarity of 280 mOsm/L, and with 14% of
natural food derived ingredients) for 7 days. The trial
was completed by 16/19 participants (of the 3 exclud-
ed patients: feed was not stored in the correct conditions
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in 1 patient, parents reported poor tolerance of the new
feed in the other 2 cases). At the end of the study, im-
provement in stool consistency and frequency (reduced
diarrhoea) was observed in some children. Two patients
experienced less reflux and a gradual decrease in gag-
ging. One child showed improved mood, eye contact
and concentration. Therefore, the blenderised diet, even
though used for such a short period, showed some limit-
ed efficacy and good tolerance.

Minor et al. (2020) conducted a prospective obser-
vational study in a cohort of 21 enterally-fed children
aged 6.4 + 3.3 years, who were diagnosed with devel-
opmental delay and neurological impairment (NI), and
had at least 90% of their caloric and protein needs met
via ENU2)., Participants were transitioned from conven-
tional EN feeds to a new formula (Compleat® Pediatric:
1.0 kcal/mL, protein 15%, carbohydrates 51%, fat 34%)
with added fibre and natural food ingredients such as:
tomatoes, peas, green beans, peaches, chicken and cran-
berry juice. A total of 20 children completed a 7-day
trial. On average, 60% (n = 12) of children met at least
90% of calorie goals, and 90.0% (n = 18) met at least
70% of the calorie goals. Three children exceeded their
calorie goal (intake >110%). There were no significant
differences in GI symptoms or adverse effects (Tab. 2).
The authors concluded that the new formula is nutrition-
ally complete and allows for achieving nutritional goals
in children with severe NI, with good dietary tolerance
and no serious adverse events.

O’Connor et al. (2022) conducted a multicentre ret-
rospective study to assess the tolerance of Compleat®
Pediatric, which is a nutritionally complete feed en-
riched in fibre and 13.8% of food-derived ingredients
(such as chicken, peas, green beans and orange juice)?.
Children aged 1 to 17 years in whom this new enteral
formula accounted for at least 80% of total energy re-
quirements were included. The authors collected data
on diet tolerance (improvement, no change, worsening)
and GI symptoms (nausea, vomiting, flatulence, stool
consistency and frequency) from 43 patients. The feed
volume (before and after switching), the number of cal-
ories consumed, as well as the intake of agents modify-
ing stool frequency and consistency were also analysed.
The analysis showed that the new diet was well tolerat-
ed, with most children experiencing an improvement in
GI symptoms, which translated into better growth pa-
rameters. Only 1 child did not tolerate the feed and de-
veloped food protein induced enterocolitis syndrome
(FPIES) requiring a dairy-free diet, while the diet had
to be discontinued in another patient due to persistent
constipation.

Samela et al. (2017) conducted a retrospective analy-
sis of 10 children >1 year of age with intestinal fail-
ure (IF) (Tab. 2) who, due to poor EN tolerance (diar-
rhoea, irregular bowel movements), were switched to
a milk-based feed very similar in composition, but with
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End-points

Summary of the evidence

Vomiting

Most studies have shown a positive effect on reducing symptoms
Stronger scientific evidence is needed

Bloating, nausea, reflux symptoms

Most studies have shown a positive effect on reducing symptoms
Stronger scientific evidence is needed

Oral feeding

Insufficient data to reach final conclusions
Some patients improved, but some required additional calories to meet their daily needs

Regurgitation, flatulence, abdominal pain

Insufficient data to reach final conclusions

There is some evidence suggesting improved stool consistency and frequency

Diarrhoea

Stronger scientific evidence is needed
Constipation Contradictory data from currently available studies — impossible to summarise the impact
Immunity/morbidity Insufficient data to reach final conclusions

Modification of intestinal microbiota

Insufficient data to reach final conclusions

Tab. 3. Summary of primary end-points

the addition of natural food ingredients'¥. The con-
tribution of the new formula to children’s diet was in-
creased very slowly (starting from 25%, then 50%, 75%,
up to 100% of nutritional needs). The mean time to
switch to a complete (100%) “real food” diet was 67.3
days (range: 2-322, median: 18). The study found that
90% of children tolerated the new enteral formula with
“real” food ingredients and experienced improved bow-
el movements (both those with a history of diarrhoea
and constipation). After 6 and 12 months of the diet,
normal growth parameters were observed; only 1 pa-
tient did not tolerate the diet due to diarrhoea and peri-
anal inflammation.

In 2022, Dipasquale et al. described 4 patients with var-
ious complex conditions (a patient with nemaline my-
opathy due to TNNTI mutation; a patient with con-
genital cytomegalovirus complicated by severe CNS
damage, epilepsy and severe gastrointestinal motility
disorders; a patient with complex cardiopathy and oe-
sophageal atresia; a patient with laryngotracheal cleft,
microgastria and partial pyloric stenosis), who were
put on a new EN formula®. The inclusion of a com-
mercially available EN formula with the addition of fi-
bre and natural food ingredients improved the patients’
nutritional status, reduced GI symptoms and improved
their quality of life.

A similar case report was published a year earlier by
Siddiqui et al. (2021), who described 4 patients with mul-
tiple genetic and metabolic disorders in whom the inclu-
sion of Isosource® Junior Mix, a commercial EN feed avail-
able in UK (a complete diet with the addition of fibre and
natural food products), resulted in improved functioning,
especially in terms of tolerance of the new diet and mini-
mization of adverse GI effects”).

CONCLUSIONS AND RECOMMENDATIONS

The literature review identified few studies with limit-
ed reliability, therefore it is not possible to draw final
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conclusions from the obtained results (Tab. 3). The stud-

ies were conducted in different populations and the au-

thors included extremely heterogeneous groups, which

were small samples with multiple comorbidities and lim-

itations directly affecting the processes of feeding, diges-

tion and absorption in the gastrointestinal tract, which
makes it impossible to reliably assess the efficacy of for-
mulas and compare the studies. The follow-up period
ranged from a few days to several/dozens of months.

Furthermore, various endpoints were assessed and were

very poorly defined in all studies. The final analysis was

usually performed by parents/guardians, which may be
related to their subjective (better) assessment of some
symptoms occurring in their children.

The authors of all studies paid attention to the primary

goals of choosing “real food” formulas in chronically ill

tube-dependent children, which included:

« optimisation of the nutritional status and growth pro-
cesses of the affected children;

o better taste of food and, as a result, improved oral and
motor skills (with an increased intake of oral diet);

o improvement (alleviation) of GI symptoms, which
are very common in this population, such as: re-
flux, nausea, vomiting, abdominal pain, flatulence,
constipation;

« modification of gut microbiota, which may translate
into improved digestive and motor functions, as well as
the broadly understood immunity of patients;

« meeting the expectations of parents/guardians, who
(even in the absence of strong scientific evidence) be-
lieve in additional benefits of a diet based on natural
food ingredients;

« improving the quality of life of both the children and
their families, including higher parental satisfaction.
The mechanisms contributing to better tolerance of
“real food” formulas vs conventional enteral feeds re-
main unclear. However, it is believed that enteral diets
containing “real” food ingredients support the gastroin-
testinal function-'"19). Dietary fibre promotes, among
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other things, the growth of beneficial gut microbiota.
Indigestible dietary fibre passes to the large intestine,
where it undergoes anaerobic bacterial fermentation
giving rise to short-chain fatty acids (acetic, propion-
ic, butyric) - the major energy source for colonocytes.
Short-chain fatty acids play a role in maintaining the
integrity of the intestinal barrier, stimulate mucus pro-
duction, inhibit the activity of pro-inflammatory me-
diators of the intestinal epithelium and reduce the risk
of colorectal cancer. Fructo-oligosaccharides and galac-
to-oligosaccharides present in such a diet are a source
of food for bifidobacteria, contributing to their growth,
which may improve intestinal barrier function and the
host’s immunity. Changes in the composition of a diet
based on natural food products may also stimulate gas-
trointestinal taste receptors, which in turn transmit
sensory stimuli to effector systems involved in immune
responses and gastrointestinal motility, stimulating the
brain-gut axis and improving the overall functioning of
the affected child.

Despite the limited quality of scientific evidence, the
descriptions of various clinical situations presented
in literature and the suggestions of good tolerance
and satisfactory clinical response of patients to the
“real food” diet based on these reports allow for such

PEDIATR MED RODZ Vol. 19 No. 4, p. 310-318

treatment to be attempted in children who present
with severe gastrointestinal symptoms and poor tol-
erance of the available industrial diets despite the
optimisation of their composition and method of
delivery.

Furthermore, the identified gap in scientific research
on this topic will help design of a multicentre ran-
domised trial to provide the basis for developing treat-
ment guidelines.
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