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ENTERAL NUTRITION
Enteral nutrition (EN) is required when oral intake is insufficient or is likely to be
absent for a period of more than 5-7 days

It is used in the in-patients and on-patients setting in a wide range disease
states, with the majority of patients requiring nutritional support for around 1 
month

The duration of EN will depend depend upon the nature of the underlyng
condition

Clinical Nutrition 2006 25 180-186
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Enteral Nutrition is a beneficial support given to patients who are malnourished or at risk 
for malnutrition

EN helps to maintain gut function by:
- preventing mucosal atrophy, 
- reducing endotoxin translocation
- preserving gut immunity

Fiber was introduced in EN in response to accumulating evidence of its effects in 
modulating gut function and improving immune, blood glucose, and serum lipid
regulation

The introduction of fibers into the enteral formula is beneficial in reducing the incidence
of diarrhea (Elia M et al Aliment Pharmac & Therap 2007)

ENTERAL NUTRITION



COMPLICATION GI:

• CONSTIPATION: FIBER
• DIARRHEA: FOS

2017





Complications of enteral nutrition

Diarrhoea and constipation representing the two extremes of bowel function, 
continue to be the most common problems associated tube feeding
Diarrhoea in a notable feature in the acute care setting

Dehydration
Increase infection risk
Increase costs
Prolonged length hospital

Impaired QL
Need for nursing/  
pharamacological
intervention/ laxative
prescription

Diarrhoea Constipation



Composti bioattivi

Substrati prebiotici



Describtion of the fiber with probiotic (Roberfroid M 2010)



SOLUBLE FIBER

The soluble fiber being viscove they cannot be used in native 
form and not in large quantities are therofore used smaller-
caliber particles or partiallly hydrolyzed the homegnization

process further the caliber

FIBRE SOLUBILI: PHGG, FOS INULIN, GUM 
etc



Thus begins the history of prebiotics ... 1995



Development of criteria for the classification of a food ingredient as a 
prebiotic



Synthesis of physiopathological effects by prebiotics, associated with the 
stimulation of one or more intestinal microorganisms (Roberfroid M 2010)

Improvement and / or stabilization of the microbiota composition.

Improvement of intestinal functions.

Increase mineral absorption

Modulation in the production of gastro-intestinal peptides (hunger / satiety, energy
metabolism)

Improvement of intestinal barrier functions, reduction of endotoxemia.

Reduction of intestinal infections

Reduced risk of obesity, type 2 diabetes and metabolic syndrome, IBD and  colon cancer



Diarrhea in ICU (no due to: osmolality, fat content, 
caloric intensity)

USE OF SOLUBLE FIBER SHOULD BE CONSIDERED 
BENEFICIAL FOR REDUCING THE INCIDENCE OF 
DIARRHEA



Enteral Nutrition

Review concerning fiber and prebiotic supplementation in EN relative to onset of
diarrhoea, fecal microbiota and SCFA in EN

26 out of 456 studies were considered
Fiber blends are able to reduce diarrhea in stable patients receiving EN (OR = 0.31; 
95% CI: 0.19-0.51; p <0.01) but not in critically ill patients (OR = 0.89; 95% CI: 0.41-
1.92; p = 0.77)

The mixtures with prebiotic fibers do not improve diarrhoea, despite the increase in 
the concentration of bifidobacteria and the increase in SCFA

The heterogeneity of the studies, the use of antibiotic therapy and the variability of
dosage and type of fibers and prebiotics can explain such uncertain results



EN with FOS-enriched formula in patients in under long term
nutrition
• Increase bifidobacteria
• Increase total SCFA concentrations

Neurological patients have a high risk of 
developing diarrhea
EN with FOS-enriched formula was associated with 
significantly low rate of diarrhea (8.7%vs 56.3%) in 
cohort of neuro-ctitical care patients



Suggested route to the use of prebiotics
and fibers for diarrhea

Fiber, prebiotic and diarrhea: what, why, when and how.  Generoso SV -
Curr Opin Clin Nutr Metab Care 2016, 19:388–393







• In long term patients the NET without fibers, determines an 
alteration of the microbiota, with a variation of the relationship 
(anaerobes /aerobes)

• Studies that have analyzed in detail some bacterial strains - while 
taking into account the inhomogeneity of duration, type of fiber 
used and basal conditions of the patients in TEN - have shown -
tendency (significant or not) to: Clostridia reduction and increased 
ruminococcin and bifid strain

• To the only study with ICU patients, to our knowledge, switching to 
a fiber-free NET does not cause changes in the bacterial pattern, 
but causes a dramatic increase in diarrhea (+ 50%)

FIBER, MICROBIOTA AND ENTERAL NUTRITION



l Densità ossea e assorbimento minerale



l Funzione immunitaria



NAD: NORMATIVA REGIONE PIEMONTE

Nutrizione Parenterale per insufficienza 
intestinale Nutrizione Enterale Nutrizione Parenterale per pazienti 

oncologici

1985 LR 39
(legge sperimentale)

1988 LR 7 
(legge sperimentale)

2003 DGR 34-9745
2000 Sperimentazione multicentrica (n 
6) in collaborazione con Rete 
Oncologica e MMG

Responsabilità SDNC in collaborazione
2007 DGR 13-7456      La delibera individua: soggetti destinatari, compiti, responsabilità,

requisiti organizzativi delle SDNC, obblighi. 

2010  DGR  n. 18- 13672   RETE REGIONALE delle SDNC
2010 DGR  n. 507              COMMISSIONE di COORDINAMENTO DELLA RETE  delle SDNC



PRESCRIZIONE  NED 

La Legge della Regione Piemonte 
D.G.R. n.34-9745 del 26/06/03 

disciplina compiti e procedure NED
per garantire prestazioni mirate ed efficaci.

La 
LA GESTIONE DELLA NUTRIZIONE ENTERALE DOMICILIARE  (NED) 

AVVIENE   NELLA REGIONE PIEMONTE, 

INTERAMENTE SOTTO LA RESPONSABILITÀ  DELLE 

STRUTTURE DI DIETETICA E NUTRIZIONE CLINICA

ACCREDITATE (DGR 13-7456/2007), SECONDO

PROCEDURE REDATTE DALLE RETE REGIONALE.  

In Piemonte con DGR 18-13672 del 29.03.2010 è stata istituita la Rete regionale delle Strutture di Dietetica e 
Nutrizione Clinica.

Centro NED →  ASL → Ditta di SERVIZIO → PAZIENTE 
24



CENTRI NAD  in  PIEMONTE

ASO Molinette
1988

ASO Mauriziano 
1988

ASL SGB 
2003

ASL. M. VITTORIA 2005

ASO San Luigi Orbassano
2003
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CENTRI NAD  in  PIEMONTE

ASL Asti
1988

ASO Cuneo 1
1988

ASL Ivrea
1988

Ivrea  ●

ASO Novara
1993

ASLVCO
2000

Domodossola ●
USL Aosta

2003

AOSTA ●

ASO Alessandria
2005ASL CN 2 

ALBA- 2009

ASL Biella 
2004
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AO Alessandria
2004



NAD :Normativa nazionale attuale
Regioni Normativa Anno Criticità attuali *

Lombardia 
Marche
Veneto
Emilia-Romagna
Friuli-Venezia Giulia
Trentino Alto Adige
Liguria

DGR
DGR
LR
DGR
DGR
DGR
DGR

1992
1997
1998
1995
1997
1993
1995

Carenza Strutture/Disomogeneità
Id
Carenza Strutture e coordinamento
Disomogeneità
Disomogeneità
Carenza Strutture
Disomogeneità/DGR inappropriata

Toscana
Valle Aosta
Umbria
Molise
Campania
Abruzzo
Calabria
Lazio

DGR
DGR
DGR
LR
DGR
PSR
DGR
DR

2001-2010
2002
2003-2014
2002
2005
2008
2010
2002-2013

Carenza Strutture
Disomogeneità
No
Disomogeneità/incompleta attuaz
Disomogeneità
Carenza Strutture/disomogeneità
Disomogeneità/incompleta attuaz

Basilicata, Sicilia
Sardegna

Assenza di normativa

* Documento presentato dal Presidente SINPE ad audizione Camera Deputati 2011
27Piemonte  LR 1985 - 1988  - DGR 2003



NAD in PIEMONTE
MODELLO ORGANIZZATIVO

OSPEDALE

STRUTTURA DIETETICA/NUTRIZIONE CLINICA
- Valutazione indicazione/scelta e posizionamento accesso nutrizionale artificiale
- Valutazione clinica/elaborazione programma nutrizionale/training alla gestione domiciliare
- Attivazione processo (ASL /SIT), contatti con MMG
- Programmazione monitorizzazione periodica e prevenzione complicanze
- Reperibilità

TERRITORIO

DOMICILIO/RESIDENZA

ASL/SFT
Apparecchiature e materiali

SIT
Training gestione 
linea venosa

MMG
Collaborazione gestione 

clinica

28Legenda:  SFT= SERV.FARM.TER.     , SIT= SERV.INF.TER.



1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
entrati 71 109 126 142 172 184 204 208 221 199 197 192 225 217 161 202 210 245 252 203 209 172 166 220 230 225 165 186 172 157 133
usciti 44 91 96 140 168 173 165 206 197 192 185 190 200 196 161 191 166 215 227 214 192 175 164 185 227 213 178 172 154 167 152
PZ./ANNO 71 136 172 268 250 267 298 342 358 362 395 372 411 438 382 393 409 482 510 482 378 402 313 408 458 509 459 486 486 485 464

0

100

200

300

400

500

600

HEN PATIENTS : TREND IN 30 YEARS

DIETETICS AND CLINICAL NUTRITION UNIT
A.O. CITTA’ DELLA SALUTE E DELLA SCIENZA

DI TORINO



EHN PATIENTS in 30 YEARS
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HOME ENTERAL NUTRITION: DIAGNOSIS

HEN PATIENTS TO  31/12/2018: TOT 347

Oncological pathologies 82 pt (24%)

Vasculopathies 74 pt (21%)

Neurological pathologies 146 pt (42%)

Other pathologies 45 pt (13%)

Patients in Home Enteral Nutrition followed by  Dietetics and Clinical Nutrition Unit 
Molinette Hospital – Turin – 2018



HEN COMPLICATIONS
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ENTERAL NUTRITION AND INTESTINAL MICROBIOME

• Enteral nutrition has an influence on the grow of microbiome
• In long-term HEN patients it could be present a real dysbacteriosis

Curr Opin Clin Nutr Metab Care. 2017 Mar;20(2):131-137. doi: 10.1097/MCO.0000000000000348.

Influence of nutrition therapy on the intestinal microbiome.
Krezalek MA1, Yeh A, Alverdy JC, Morowitz M.

Abstract
PURPOSE OF REVIEW: 
This review describes the relationship between nutritional therapies and the intestinal microbiome of critically ill patients.
RECENT FINDINGS: 
The intestinal microbiome of the critically ill displays a near complete loss of health-promoting microbiota with overgrowth of virulent 
healthcare-associated pathogens. Early enteral nutrition within 24 h of admission to the ICU has been advocated in medical and surgical 
patients to avoid derangements of the intestinal epithelium and the microbiome associated with starvation. Contrary to previous dogma, 
permissive enteral underfeeding has recently been shown to have similar outcomes to full feeding in the critically ill, whereas 
overfeeding has been shown to be deleterious in those patients who are not malnourished at baseline. Randomized clinical trials suggest 
that peripheral nutrition can be used safely either as the sole or supplemental source of nutrition even during the early phases of critical 
care. The use of probiotics has been associated with a significant reduction in infectious complications in the critically ill without a 
notable mortality benefit.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Influence+of+nutrition+therapy+on+the+intestinal+microbiome.+Krezalek+MA
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krezalek%20MA%5bAuthor%5d&cauthor=true&cauthor_uid=27997410
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yeh%20A%5bAuthor%5d&cauthor=true&cauthor_uid=27997410
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alverdy%20JC%5bAuthor%5d&cauthor=true&cauthor_uid=27997410
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morowitz%20M%5bAuthor%5d&cauthor=true&cauthor_uid=27997410


STUDY OF THE EFFECTS OF A SYMBIOTIC ON THE 
MICROBIOTA IN LONG-TERM HOME ENTERAL NUTRITION (HEN) 
PATIENTS 

OUTCOME OF THE STUDY

The use of symbiotics  modulates the Intestinal Microbiota (IM) through the 
interaction with the commensal bacteria and the regulation of the intestinal function. 
Furthermore, the administration of a symbiotic composed by Inulin+Bifidobacterium
Lactis , Lactobacillus Acidophilus, Plantarum and Lactis appears to be synergistic with 
positive endosymbiotic functional effects on the IM of the host .

The present study tested  the effects of a symbiotic on the modification of 
microbiota and intestinal function In Home Enteral Nutrition (HEN) patients



STUDY DESIGN

• This is a randomized open-label intervention trial.
• Participants were recruited from HEN group of Dietetic and Clinical 

Nutrition of the "Città della Salute e della Scienza" of Turin, in the 
period from January 2015 to January 2017.
• Inclusion criteria were: long term enteral nutrition( ≥ 2 years) 
• Exclusion criteria were:  active neoplastic disease, progressive 

neurological diseases (ALS, Multiple Sclerosis)



MATERIAL AND METHODS

Twenty long term HEN patients were randomized respectively in enteral formula 
plus 1 sachet/day of symbiotic for 4 months of study (intervention  group, n=11) 
or enteral formula only for 4 months (control group, n= 9).
Diagnosis:

- 5  vascular diseases
- 11 neurological diseases
- 4 hipoxic brain

All patients received fiber-enriched tube feeding

The patients of the two groups were evaluated at baseline(T0), after 2 months 
(T1) and after 4 months (T2) from the baseline. 



MATERIAL AND METHODS 

All participants submitted to the following assessments:
• Nutritional evaluation at T0, T1and T2 
• Microbiological analysis
• Extraction of faecal DNA
• The stool samples were collected at home by patients and 

transferred to sterile sampling containers. The samples were 
immediately refrigerated at 4 ° C and within the next 2 hours 
stored in a refrigerator at the temperature of -80 ° C and were 
sent to Parassitology and Human Microbioma Unit of “Bambin
Gesù” Pediatric Hospital, Rome



At baseline (T0), after two (T1) and four (T2) months, nutritional assessments were 
performed. 

• At T0- T1 and T2 metabolic parameters were determined, and at T0 and T2 
intestinal microbiota (IM) was analysed.

• Collection of faecal samples at T0 and T2 to evaluate changes in the microbiota
composition.

• A fasting blood sample collection at T0 and T2, to determine the circulating
concentrations of blood count with leukocyte formula, fasting glucose, total protein,
transferrin, triglycerides, total and HDL cholesterol were obtained.

MATERIAL AND METHODS

T0 = beginning of the study
T1= after 2 months enteral nutrition + symbiotic
T2= after 4 months enteral nutrition + symbiotic
.



• Constipation evaluation (T0, T1, T2)
with “The Bristool Stool Chart” 
and “Constipation Scoring System”

MATERIAL AND METHODS

T0 = beginning of the study
T1= after 2 months enteral nutrition symbiotic
T2= after 4 months enteral nutrition + symbiotic

CONSTIPATION TEST



SYMBIOTIC USED IN THE STUDY



• ANTHROPOMETRIC AND BLOOD VARIABLES

Anthropometric and blood
variables T 0 T2

Age (y) 74 ± 28 74 ± 28

glycemia (g/dl) 81 ± 30 81 ± 30

Total Protein (g/dl) 6,7  ± 0,8 6,6 ± 0,6

Transferrin (g/dl) 220 ± 32 216 ± 28

Food intakes

Protein (g) 61 ± 17 61 ± 17

Lipid (g) 59 ± 14 59 ± 14

Carbohydrate (g) 182 ± 37 182 ± 37

Energy (kcal) 1489 ± 212 1489 ± 212

Fibers 18 18



RESULTS (1)
Significant reduction of constipation in Group 1 ( with symbiotic) ( p < 0,0001), between T1 e 
T2.

Comparison between item of constipation test  in T1 e T2, in symbiotic group and control group



RESULTS (2)
Significant change of stool consistency in  symbiotic group between time T1 - T2.         
( p = 0,0001)
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Analysis of intestinal mycrobiota
Parassitology and Human Microbioma Unit of “Bambin Gesù” 
Pediatric Hospital, Rome

Composition of intestinal microbiota was analysed at baseline (T0) and after four  
months of intervention (T2) in all patients

- 11 patients enteral nutrition + symbiotic
(group 1)

- 9 patients only enteral nutrition
(group 2 )

Group 1:  3 pts with significant increase in bacterial 
diversity («UP»).

Group 2: 9 pts with reduction in bacterial diversity(«Down»).



Analysis of intestinal mycrobiota
Parassitology and Human Microbioma Unit of “Bambin

Gesù” Pediatric Hospital, Rome

Alpha-diversity for group 1 and not for group 2



Analysis of intestinal mycrobiota
Unità di Parassitologia e Unità di Microbioma Umano
Ospedale Pediatrico Bambino Gesù  di Roma

In group 2  a significant reduction in bacterial diversity
Some OTUs are completely disappeared  at T2.



Analysis of intestinal
mycrobiota
Parassitology and Human 

Microbioma Unit of “Bambin Gesù” 
Pediatric Hospital, Rome

Alpha-diversity  index in group 1 (A and B)
and in group 2 (C and D)



Analysis of intestinal mycrobiota
Parassitology and Human Microbioma Unit of “Bambin

Gesù” Pediatric Hospital, Rome

Comparison of the abudance of 
Methanobrevibacter , marker in 
group1 with increased biodiversity 
(up) and group 2 (down)



DISCUSSION

• Patients in enteral nutrition with symbiotic added ( group 1 ) present increased
biodiversity compared to other group ( group 2)
• This result wasn’t seemed linked to a specific patology.

• Methanobrevibacter was present at the beginning of the study and it is linked to
more biodiversity of group 1 ( symbiotic group).

In group «up» (group 1) there was an high concentration of Prevotella

• In literature a study highlights that in obese mouse methanobrevibacter associated
with Prevotella is associated to increased bacterial diversity and a more production of
SCFAs.



PRELIMINARY STUDY ON THE EFFECTS OF A PREBIOTIC (PHGG)  
ADDED IN LONG-TERM HOME ENTERAL NUTRITION (NED) PATIENTS

AIM OF THE STUDY

Fibers (prebiotics) lead to specific changes in the composition and activity of gut

microbiota

Useful to study the alteration of microbiota in long term HEN, and the modification

of microbiota using fiber and/or prebiotics in minimizing constipation. 

The aim of this pilot study is to assess the utility of PHGG added in patients in HEN home enteral
nutrition



SUBJECTS AND METHODS
• Study population

A total of 12 patients in Home Enteral Nutrition
( 7 men and 5 women), mean age 71 ± 5 y)
All patients have functioning gastrointestinal tract and access
via gastric route

Diagnosis:
- vascular diseases

- neurological diseases
- hipoxic brain

All patients received fiber-enriched tube feeding and a soluble fiber
(PHGG) was added to all patients: 2 measuring cups/die   ( 8.6 g soluble fiber) 
added to water



HEN Patients and duration of 
constipation

< 1 year;
2

1-5 years;
5

10 - 20 years;
4

> 20 yeras
1

Duration of constipation



• Costipation valutation (T0, T1, T2)

with “The Bristool Stool Chart” 

and “Constipation Scoring System”

METHODS

T0 = beginning of the study
T1= after 2 months enteral nutrition + symbiotic
T2= after 4 months enteral nutrition + symbiotic



CONSTIPATION TEST
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CONSTIPATION TEST
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DISCUSSION 1

• Diarrhea and constipation, representing the two extremes of bowel function, continue to be the most  
common problems associated with enteral tube feeding.

• Constipation can lead to modify quality of life, and need for nursing and pharmaceutical interventions, 
Although in both cases the causes are multiple and often poorly understood, the absence of fibres in 
enteral feeds has been implicated  as a cause for these impairments in bowel function.

Fibre in enteral formulae is well tolerated and has clinical benefits in patients, most pronounced in 
diarrhoea but with trends in constipation, and in terms of acute and chronic healthcare settings. 

• Demonstrates significant clinical benefits of fibre supplemented enteral feeds in patients suffering with 
constipation. The findings were relevant in  a prevalent chronic healthcare settings and  across all age ranges;



DISCUSSION 2

• Although constipation is a common problem in long-term care, but there are 
insufficient data to properly evaluate the effect of fibre supplementation.

• Examination of the associated underlying mechanisms for constipation, potentially 
requiring clinical,  biochemical and bacteriological investigations

• Focus of research in shifting toward strategies that augment the intestinal 
environment to facilitate growth of beneficial microorganisms, strengthen 
colonization resistance and maintain immune homeostasis.

.


