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Introduction

Fibre is a component of the normal diet and is widely recognized as being an important part
of healthy nutrition. There are many different types of fibres which are often classified as
soluble or insoluble, and can be further classified as fermentable, non- or poorly-fermentable.
Fibre has been shown to have many beneficial effects on gut health including improving stool
consistency, normalizing gut transit time, generating production of short chain fatty acids, and
restoring a balanced gut microflora.

Not all types of fibre have the same qualitative or quantitative effects. The full range of health benefits
of fibre can best be obtained by consumption of a variety of fibre sources. Fermentable fibres are
important for generation of short chain fatty acids and restoration of a balanced microflora. Less well
fermented fibres enhance stool bulk, consistency and viscosity, and possibly contribute to reduced
pacterial translocation.

Patients in need of nutritional support, either because of pre-existing malnutrition or because

nutritional status should be maintained, require a feed meeting their special nutritional needs.

The perceived abnormalities of bowel function in enterally fed patients, the growing body of

literature in the field of fibre, and the improved technological possibilities to incorporate fibre

into a liquid formula have paved the way for the addition of fibre to enteral formulas. These

formulas are expected to improve bowel function, preventing or alleviating enteral feeding-

related diarrhoea as well as constipation, and maintaining or improving gut structure and @
barrier function.

All these insights led Nutricia to develop a unique fibre mixture for their enteral nutrition range.
Multi Fibre (MF6™) is a patented mixture of six fibres that reflect the proportions of different
fibre types in a normal diet. The main benefits of enteral formulas containing Multi Fibre have
been demonstrated in a number of clinical trials with various patient groups, and will be
discussed in this booklet.

This booklet has been prepared in order to offer the information required to make the best
choice for your patient. It includes useful background information on fibres, their physiological
effects and the clinical benefits shown with Multi Fibre. The choice of fibre is an important one,
as it can ultimately affect the gastrointestinal health of your patient.

NUTRICIA

Advanced Medical Nutrition

MF6 Brochure A5 24 pag jan 08.indd 3 @ 28-12-2007 13:18:50



What are fibres?

Dietary fibre, or short fibre, includes all indigestible portions of plant foods that
move through the digestive system where they are wholly or partly fermented by
the colonic microflora and/or partly excreted in the faeces.

According to the American Association of Cereal Chemist Expert Committee (2001), fibre
is “the edible part of plants or analogous carbohydrates that are resistant to digestion and
absorption in the human small intestine with complete or partial fermentation in the large
intestine. This includes polysaccharides, oligosaccharides, lignin and associated plant
substances.”

There is still much debate regarding the most appropriate definition and method of analyzing
fibre. The fibre content of a food item can therefore deviate depending on the method used.
Two of the most commonly used definitions are mainly based on analytical criteria and are
generally used for the purpose of nutrition labelling, but do not measure all types of fibre.

e The Association of Official Analytical Chemists (AOAC) method of analysis has been used
widely (with added improvements along the way) as the ‘gold standard’ (Horwitz, 2000).
Using this enzymatic gravimetric procedure, fibre includes non-starch polysaccharides,
lignin and a portion of resistant starch (DeVries, 2003). Further methods have been
developed to analyze additional fibre components such as oligofructose and inulin.

e The other widely used method was established by Englyst and Cummings and measures
fibre from its chemical components and only includes non-starch polysaccharides
(Sanchez-Castillo et al, 1994; Englyst et al, 1995).

There are many different types of fibres which are often classified as soluble or insoluble,
and can be further classified as fermentable, non- or poorly-fermentable. Important
soluble fibres include pectin, acacia fibre, oat, inulin and oligofructose, whereas
predominantly insoluble fibres are cellulose, soy polysaccharide and some types of
resistant starch.
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Recommended fibre intake

Fibre recommendations for healthy populations suggest that current dietary fibre intakes are
inadequate and should be improved by increasing consumption of cereals, grains, fruits and
vegetables.

Specific amount of fibre recommended in various countries

Country Recommendation Source of recommendation

France 25-30 g* Agence Frangaise de Sécurité Sanitaire
des Aliments, 2001

Germany 30 g* German Nutrition Society, 2000
Netherlands 30-40 g: 3.4 g/MJ* Health Council of The Netherlands, 2006
Nordic countries 25-35 g* Nordic Nutrition Recommendations, 2004
UK 18g™ Department of Health, 1991
USA 38 g, men 19-50 years Institute of Medicine, 2002
31 g, men 50+ years
@ 25 g, women 19-50 years @

21 g, women 50+ years

*Dietary fibre, non-specific method **Non-starch polysaccharides (Englyst et al, 1982) ***Total dietary fiore (AOAC, 1995)
Adapted from ILSI 2006

For children probably the most common recommendation is the ‘age in years + (5-10 g)’ rule.
For example, a child aged 7 years would have a fibre recommendation of 12-17 grams of
dietary fibre per day (Williams et al, 1995).

No clear recommendations exist for specific patient groups regarding the optimal amount of
fibre for addition to enteral formulas (Slavin, 1990; Sobotka et al, 1997). In addition, it appears
from the results of various studies that there is also some inter-individual variation in the level
of fibre required in an enteral diet in order to influence bowel function (Kapadia et al, 1993;
Liebl et al, 1990). In some patients who have not consumed fibres over a long period it might
be useful to start slowly with fibre-containing feeds to allow the gastrointestinal tract to adjust
to higher levels of fibre.
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Benefits of fibres

Fibre intake influences carbohydrate, fat and sterol metabolism, stool bulking and weight, and
colonic fermentation. It also influences gut structure and gut barrier function, and may even
have some impact on immune function (Green, 2001).

Many dietary fibre components are partially or completely fermented by microflora in the
colon. Fermentation occurs by a large and diverse population of bacteria that produce
enzymes capable of digesting the food mass, producing gases and short-chain fatty acids, as
well as an increased bacterial mass, which ultimately leads to increased faecal weight (Green,
2001). It is these short-chain fatty acids, principally acetate, propionate and butyrate, that
have significant health properties (ILSI, 2006; Gibson, 2004; Compher et al, 1996).

Health benefits of short-chain fatty acids

e Provide nutrition for the mucosal cells of the colon (butyrate is the preferred fuel source)

e | ower colonic pH subsequently affecting the balance of microflora in the colon and
inhibiting growth of pathogens

¢ |nduce beneficial changes in glucose and lipid metabolism through stimulation of
pancreatic
secretions and other gastrointestinal hormones @

e Enhanced sodium and water absorption to prevent osmotic diarrhoea

* Increase proliferation of colonic bacteria beneficial for intestinal health —
bifidobacteria
and lactobacilli

* |Improve barrier properties of the colonic mucosal layer through regulation of the
proliferation of epithelial cells and differentiation in the colonic mucosa

Not all types of fibre exert all physiological effects to the same degree. Soluble fibres tend
to have the largest impact on gastric emptying, small intestinal transit time, short-chain
fatty acids production in the proximal colon, microbial mass and stimulating the generation
of colonic epithelium. In contrast, the more insoluble types have the greatest effect on
maintenance of the colon’s muscle layer, prevention of bacterial translocation, short-chain
fatty acids production in the distal colon and stool bulking, which is influenced by the water-
retaining properties of these fibres (Green, 2001).
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Prebiotic effect of certain fibres

Some of the soluble fibres are described as being prebiotic (i.e. stimulating beneficial
bacterial strains in the colon). Inulin and oligofructose/fructo-oligosaccharides (FOS)
have been shown to possess the necessary metabolic selectivity to stimulate the
growth and/or activity of bifidobacteria and alter the balance of the microflora in favour
of a healthier composition, including displacement of potential pathogens by reducing
their numbers selectively (Wang and Gibson, 1993; Gibson, 2004). Acacia fibre and
resistant starch are also now under discussion for their possible prebiotic effects.

Bifidobacteria constitute up to 25% of the total bacterial population in the adult gut and
up to 95% in the newborn (Kawase et al, 1981; Harmsen et al, 2000). An increased
number and activity of this bacteria is desirable for its positive effects on human health.
These include:

e The production of strong acids such as acetate and lactate that lower the pH of the
gut thereby exerting an antibacterial effect. A reduction in the pH levels is also a factor
in directly inhibiting a range of pathogenic bacteria, which are further inhibited by
bifidobacteria interfering and enhancing colonization resistance in the intestine (Gibson and
Wang, 1994; Orrhage and Nord, 2000; Whelan et al, 2006).

e |n arecent study of 20 patients on a fibre free enteral feed, faecal samples over 14
days indicated that there were significantly lower numbers of bifidobacteria in patients
experiencing
Clostridium difficile associated diarrhoea, providing further weight to the beneficial actions
of bifidobacteria (Whelan et al, 2006).

e The production of digestive enzymes and vitamins, the majority of which are B vitamins
(Gibson and Roberfroid, 1995).

e Bifidobacteria act as immunomodulators, e.g. they can promote an attack against
malignant cells. The reduced pH levels in the gut may also aid in the excretion of

carcinogens (Rowland, 1995).

e Bifidobacteria are used to restore the normal intestinal microbiota during antibiotic therapy.
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Role of fibre in disease

There is a growing body of literature showing protective and preventative effects

of dietary fibre on disease, especially on diseases of the colon and cardiovascular
system. Several epidemiological studies have shown that a low fibre intake has also
been associated with many other diseases such as colon cancer, obesity, diabetes
mellitus and gastrointestinal disorders including constipation and diverticulitis (ILSI,
2006; Sobotka , 1997). Increasing the intake of fibre may play a role in reducing the
risk of such diseases (Compher , 1996; Wakai , 2007).

Fibre-free formulas had been used in the hospital and home setting for many years before the
introduction of fibre-containing formulas. Some typical gastrointestinal problems found among
patients receiving fibre-free formula include:

e Significant decrease in anaerobic bacteria (unbalanced microflora) (Schneider , 2000).
e Decreased production of short-chain fatty acids (Schneider, 2006).
e Significantly prolonged gut transit times (Silk, 2001).

These situations can then lead to commonly seen tolerance issues including diarrhoea,

constipation and bloating. Based on these findings, it is expected that addition of fibre @
to enteral formulas may prevent or alleviate enteral-feeding related diarrhoea, maintain or

stimulate intestinal mucosal cell morphology and gut health.

A recent systematic review was performed on the clinical and physiological effects of fibre-
containing formulas (M. Elia, M. B. Engfer, C. J. Green, 2007). 51 studies were included,
enrolling 1.762 subjects. Meta-analyses showed that the incidence of diarrhoea was
significantly reduced in the hospital setting when using fibre-supplemented formulas.
Furthermore, a unique modulating effect of fibre was revealed: bowel frequency was reduced
when baseline frequency was high and it was increased when baseline frequency was low.
The review concludes that fibre-supplemented formulas have important physiological effects
and clinical benefits.
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Perceived limitations

Along with the benefits associated with a high fibre intake, there are also some perceived limitations
or potential adverse effects of fiore administration. These concerns include:

e Compromising energy intake
This is linked to the possibility of fibre affecting the intake of other nutrients, however
because this concern relates to reduced dietary intake and possibly due to the slower
chewing process, it does not apply to fibre in enteral formulas.

¢ Reduced absorption of macronutrients, increased faecal energy losses
Despite the fact that some studies have shown increased faecal nitrogen losses during
consumption of a high fibre diet, this is offset by a compensatory decrease in urinary
nitrogen loss (Birkett 1996; Tetens 1996). Therefore, overall nitrogen retention is not
affected. Although faecal fat excretion is increased on a high fibre diet, various studies have
demonstrated that at modest levels of fibre intake, the minimal energy loss is unlikely to be
significant (Van Calcar , 1989).

* Reduced bioavailability of micronutrients
It is thought that impaired mineral absorption is only likely to be of consequence with very
high intakes of fibre and phytate, or when mineral and trace element intake is limited. This
is not the case with fibre enriched enteral formulas (Kapadia, 1993b). @

In summary, most of these concerns are of minor relevance. Only a few real limitations or
contraindications apply to fibre-containing enteral feeds (Green, 2001).

Limitations/contraindictions for fibre-containing enteral feeds

e Patients with bowel disorders might require a fibre-free diet, unless under strict
medical supervision

e Patients receiving drugs that suppress intestinal tract function

e Patients with intestinal ileus, unless under strict medical supervision

e As a preparation before bowel investigation or surgery
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Why is a mixture of fibres better?

The majority of studies investigating the effects of formulas supplemented with single fibre
sources on bowel function in enterally fed patients have been inconsistent, suggesting that
they have only restricted potential (Silk et al, 2001). This may not be difficult to explain, as fibre
in the normal diet is composed of a mixture of many types of plant based food components.
Not all types of fibre have the same qualitative or quantitative effects, with the physiological
effects being primarily dependent on the physical properties of a fibre.

Therefore, it is hardly surprising that a single fibre source is unable to emulate the wide variety
of different types of indigestible carbohydrates normally consumed in the diet (Green, 2001).

Consumption of an increased amount of a single fibre source might lead to tolerance
problems. Indeed, tolerance issues including diarrhoea and flatulence were seen when single
soluble fibres such as hydrolysed guar gum (Wierdsma et al, 2001) and inulin (Sobotka et al,
1997) were used. Furthermore, constipation was evident when higher amounts of insoluble
fibores such as cellulose were given (Kies et al, 1984).

Based on the possible negative effects of fibres derived from a single source, a recent
systematic review concluded that fibre-containing formulas are best tolerated when given as
filbore mixtures (reference).

Inclusion of a mixture of fibres represents a more physiological approach than
supplementing products with a single fibre source. A mixture of fermentable fibres
can be used for the generation of short-chain fatty acids and restoration of a
balanced gut microflora. Less well fermentable fibres can be used for purposes
of enhancing stool consistency and mass, improving intestinal muscle bulk

and possibly contributing to reduced bacterial translocation in order to achieve
tolerance and increasing the potential for disease risk reduction (ILSI, 2006).
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What is Multi Fibre — MF6™?

Due to the fact that the normal diet contains a range of fibres, Nutricia developed
the patented Multi Fibre mixture (MF6) for its enteral nutrition products.

MF6 is composed of six fibres carefully selected and differing in their solubility
and fermentability, in proportions reflective of those found in a healthy diet.

1. Oligofructose or fructo-oligosaccharide (FOS) is a fructan (i.e. a mixture of fructo-
polysaccharides and fructo-oligosaccharides) with a shorter chain length than that of
inulin. It occurs naturally in a wide variety of vegetables, fruits and cereals. Oligofructose
is soluble, and it is accepted as being highly fermentable. Oligofructose has been
demonstrated to have prebiotic effects.

2. Inulin is a fructan. Inulin is a storage polysaccharide and occurs naturally in a wide range
of vegetables such as artichokes, asparagus, leeks, onion, garlic and chicory. Inulin is
soluble in water and it is accepted as being highly fermentable. Inulin is described as a
prebiotic fibre.

3. Acacia fibre is extracted from selected Acacia tree exudate. The chemical composition
of acacia fibre is the same as standard arabic gum, but has almost no viscosity. It is @
completely soluble. Acacia fibre is accepted as being highly fermentable.

4. Soy polysaccharide is comprised of cell wall material of soy bean cotyledons derived
from processing dehulled, defatted soy bean flakes. Soy polysaccharide is largely
insoluble and is classified as a fermentable fibre.

5. Resistant starch is the sum of starch and starch products of starch degradation, not
absorbed in the small intestine of healthy individuals. The resistant starch in Multi Fibre
is obtained from high-amylose maize. It can be regarded as insoluble and largely non-
fermentable.

6. Alpha-cellulose is purified, mechanically disintegrated cellulose prepared by processing
alpha-cellulose obtained as a pulp from fibrous plant materials. It is insoluble and not
fermentable.
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Clinical evidence for MF6

The wide variety of fibres carefully selected for Multi Fibre

Fibre Soluble* Insoluble* Fermentable*  Non-fermentable*
Soy polysaccharides v v

Alpha cellulose v v
Acacia fibre v v

Inulin %4 4

Oligofructose v

Resistant starch v 4

* The majority of fibres have both soluble and insoluble fractions, and can be partly fermentable or non-fermentable.
This table indicates which classification is predominant.

Clinical studies using Nutricia’s Multi Fibre have demonstrated the following beneficial effects,
which will be discussed in more detail over the following pages.

e |mproved gut transit

e |ncreased bifidobacteria use

e |ncreased short-chain fatty acid
production

e Reduced diarrhoea

e Reduced constipation/reduced
laxative

e |mproved tolerance, e.g. reduced
bloating
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MFG improves gut transit

In a randomized study of 10 healthy volunteers’ whole gut transit time was significantly
faster in subjects receiving Multi Fibre than in those receiving a fibre free formula
(see Figure 1; Silk et al, 2001).

Figure 1. Normalization of transit time
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Whereas a fibre-free formula prolonged transit time significantly, the transit times of patients
receiving Multi Fibre were very similar to those seen in subjects on a normal diet (see table
below). This normalization of transit time indicates a significant beneficial effect of Multi Fibre
on overall gastric motility.

Nutrition Whole gut transit time (hours)
Self-selected diet 46.1 £ 7.0
Multi Fibre formula 50.4 £ 6.8
Fibre-free formula 75.7 +12.6
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MF6 shows prebiotic effects

Recently, Guimber et al (2007) investigated in a double-blind, randomized, cross-over study
the effects of feeding Multi Fibre to a group of 20 patients (age 11.9 + 3.9 years), the majority
of whom were neurologically impaired.

Patients fed the Multi Fibre feed had a significant reduction in stool pH and a
significantly higher proportion of gut bifidobacteria (+17%) compared with children fed
the fibre-free control feed who showed reduced levels (see Figure 2). Therefore the addition of
Multi Fibre resulted in improving the balance of microflora and supporting a healthy colon.

Figure 2. Increase in bifidobacteria
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MF6 increases short-chain fatty acids (SCFA)

SCFA are one of the most important by-products of fibre fermentation occurring in the colon.
As discussed previously, SCFA have many benefits for the gastrointestinal tract. The types of
SCFA produced will be influenced by the fibres consumed (Green, 2001).

In a recent randomized, double-blind cross-over study, 15 patients requiring long-term enteral
feeding and diagnosed with dysphagia, were randomized to receive a fibre-free formula

for 2 weeks, followed by the same formula containing Multi Fibre for 2 weeks, or vice versa
(Schneider et al, 2006).

At the end of the Multi Fibre period a significant increase in acetate, butyrate and total
SCFA was recorded compared with baseline levels, and a significant increase in total SCFA

and butyrate of 30% and 31%, respectively was seen compared with that in the fibre-free
period (see Figure 3).

Figure 3. Increase in total SCFA
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This study supports earlier in vitro work (Green, 2001), which demonstrated that after 48
hours, Multi Fibre continued to produce SCFA at a higher volume than any of its components,
fermented and measured as single fibres, with the exception of inulin. At the same time, Multi
Fibre induced the lowest gas production with the exception of cellulose (high gas production
by inulin and oligofructose). These findings demonstrate that Multi Fibre has the best
SCFA : gas production ratio of all fibres examined (Green, 2001).
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MF6 reduces diarrhoea

Diarrhoea remains a common complication associated with enteral feeding particularly in the
acute care setting, resulting in increased morbidity and hospital costs. Diarrhoea has been
found in up to 67% of hospital patients on fibre-free feeds (Bliss et al, 1992). The development
of diarrhoea in tube-fed patients has been associated with multiple factors including
hypoalbuminaemia, severity of disease, antibiotics, multiple medicines and acquisition of a
nosocomial pathogen, e.g. C. difficile (Guenter et al, 1991; Smith et a/, 1990; McFarland, 1995).

Multi Fibre has been shown to help modulate bowel function by reducing diarrhoea. In one
study of 78 patients with head-neck cancer, either a formula containing Multi Fibre or a single
filbre source (guar gum) was given for at least 10 days postoperatively (Wierdsma et al, 2001).
The number of days with moderate diarrhoea was significantly reduced in the group
receiving the Multi Fibre supplemented formula (1.4 days versus 2.63 days, see Figure 4).

Figure 4. Reduction in diarrhoea
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Further studies have also shown a reduction in the duration of diarrhoea when Multi Fibre

is used rather than a fibre-free enteral feed. In a cross-over study of 16 children (median
age 60 months) requiring tube feeds, the mean number of days with diarrhoea was
reduced from 2.44 days when on the standard feed to 1.44 days when receiving
Multi Fibre (Trier et al, 1999). Grogan et al (2006) studied the effects of Multi Fibre in a small
group of long-term enterally fed children and showed a clinical improvement in loose bowel
movements in over 40% of the children.

MF6 Brochure A5 24 pag jan 08.indd 16 @ 28-12-2007 13:18:54



| ®

MFG relieves constipation

Constipation, faecal impaction and the need for laxatives are the most commonly cited
gastrointestinal problems in chronically ill patients. This is mainly due to the use of multiple
medications, restricted movement, exercise and often inadequate fluid intake.

Fibre has an important role in bulking stool and providing a stimulus for gastric motility. It
helps to stimulate the passage of the food mass through the colon, thereby contributing
to the regular passage of stool (Green, 2001). An increase of fibre in the diet is a key
recommendation in helping to alleviate constipation in the general population, and should
therefore be of benefit to patients receiving long-term enteral feeding (Cheskin et al, 1995).

In a double-blind, cross-over study of young, enterally fed children, Multi Fibre was able to
significantly reduce the number of days that they were affected by constipation

by 64%, compared with when these children received a fibre-free feed (see Figure 5; Trier

et al, 1999). In an additional study, a significant improvement in stool consistency has been
demonstrated with the use of Multi Fibre (Grogan et al, 2006).

Figure 5. Reduction in constipation
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MF6 reduces laxative use

Several studies have demonstrated the benefits of Multi Fibre compared with fibre-free
formulas in reducing laxative use in enterally fed patients:

e 50% of patients on fibre-free feeds required laxatives, compared with only 13% of patients
receiving Multi Fibre (Hofman et al, 1999).

e 41% of patients who were commenced on Multi Fibre were able to stop or reduce their
use of laxatives (Daly et al, 2004; Grogan et al, 2006).

In a study by Vandewoude and colleagues (2005), the addition of Multi Fibre had a regulatory
effect on bowel function in the elderly patients studied. Stool consistency improved with less
watery diarrhoea and with bowel movements that followed a more regular scheme. This was
confirmed by the observation that the use of laxatives was considerably lower in the fibre
group. As laxative use is very common, especially by nursing home residents, a reduced
requirement seems to be of high importance to regain physiological bowel function (Bosshard
et al, 2004). Whereas physical activity can hardly be improved in these patients, increased
fibre intake, in addition to adequate fluid intake, can be achieved potentially resulting in an
improvement in quality of life.

MF6 Brochure A5 24 pag jan 08.indd 18 @ 28-12-2007 13:18:55



MF6 is well tolerated

Tolerance of an enteral feed is generally measured in terms of how well a patient’s
gastrointestinal tract responds to the delivery of the formula. Typical adverse effects
associated with enteral feeding are usually minor and include nausea, vomiting, abdominal
cramping and bloating, constipation and diarrhoea.

Next to non-feeding related factors, such as the use of antibiotics, many of these problems
can be linked to patients not recieving the correct amount and mix of fibres. Other influential
factors are inadequate fluid intake, the temperature of the feed at delivery and the method
and speed of delivery. It is well known that a sudden introduction of a large amount of fibre
(especially of one single source) can result in tolerance issues.

Several clinical studies have shown that enteral formulas containing Multi Fibre are well
tolerated in both adults and children with minimal adverse effects (Liu et al, 2005; Grogan et
al, 2006). In fact, Multi Fibre has been shown to be at least, if not better tolerated than
its fibre-free counterpart (Silk ef a/, 2001). In addition to the reduction in the average daily
subjective bloating score (based on incidence as well as severity with 1 = mild to 4 = severe,
see Figure 6), the subjects also showed a reduced incidence of nausea (daily score of 1.0
versus 2.1).

Figure 6. Reduced bloating
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Summary

The use of dietary fibre in enteral nutrition is a relatively new concept that is only recently
gaining recognition for its importance in regulating bowel function and maintaining or improving gut
health.

Up until the last few years, the majority of fibre containing enteral feeding products used only
a singe fibre source (most commonly soy polysaccharide). However, these products were
unable to consistently demonstrate a clear benefit of fibre supplementation in clinical trials.

It seems obvious that the dietary fibres used in enteral feeding formulas should reflect the
mixture of fibres found in a healthy diet if anticipated benefits of supplementation are to be
realized. Multi Fibre (MF6) is a mixture of 6 soluble and insoluble fibres of varying degrees of
fermentability which closely mimic the fibres found in a normal diet. Various clinical studies
have demonstrated that Multi Fibre, in comparison with a fibre-free or single-fibre source, has
the ability to:

e |mprove gut transit

e |ncrease bifidobacteria

e Increase SCFA production

e Reduce diarrhoea

e Reduce constipation/reduce laxative use @
e |mprove tolerance, e.g. reduced bloating

In conclusion, fibre, particularly a mixture of fibres, has important gastrointestinal effects.
Fibre should be regarded as an essential ingredient of a healthy diet but also as a standard
ingredient for enteral formulas.

Supplementation of enteral nutrition with Multi Fibre has shown gastrointestinal health benefits
in numerous studies.

MF6 Brochure A5 24 pag jan 08.indd 20 @ 28-12-2007 13:18:56



References

American Association of Cereal Chemists. AACC Dietary Fiber Technical Committee. The definition of dietary fiber. Cereal Foods
World, 2001;46:112.

Birkett A, Muir J, Phillips J, Jones G, O’Dea K. Resistant starch lowers fecal concentrations of ammonia and phenols in humans.
Am J Clin Nutr 1996;63:766-72.

Bliss DZ, Guenter PA, Settle RG. Defining and reporting diarrhoea in tube-fed patients — what a mess! Am J Clin Nutr 1992;
55:753-9.

Bosshard W, Dreher R, Schnegg JF, Buela CJ. The treatment of chronic constipation in elderly people. Drugs Aging 2004;
21:911-30.

Cheskin LJ, Kamal N, Crowell MD, Schuster MM, Whitehead WE. Mechanisms of constipation in older persons and effects of fiber
compared with placebo. J Am Geriatr Soc 1995;43:666-9.

Compher C, Seto RW, Lew JI, Rombeau JL. Dietary Fiber and its Clinical Applications to Enteral Nutrition. In: Clinical Nutrition:
Enteral and Tube Feeding, 3rd Edition. Rombeau JL, Rolandelli RH (eds). Philadelphia: W.B. Saunders;1996:81-95.

Daly A, Johnson T, MacDonald A. Is fibre supplementation in paediatric sip feeds beneficial? J Hum Nutr Dietet 2004;17:365-70.
DeVries JW. On defining dietary fibre. Proceedings Nut Soc 2003;62:37-43.

Englyst HN, Quigley ME, Hudson GJ. Definition and measurement of dietary fibre. Eur J Clin Nut 1995;49 (Supp 3):S48-S62.
Gibson GR. Fibre and effects on probiotics (the prebiotic concept). Clin Nutr Supplements 2004;1:25-31.

Gibson GR and Roberfroid M. Dietary modulation of the human colonic microbiota: introducing the concept of probiotics. J Nutr
1995;1256:1401-12.

Green CJ. Fibre in enteral nutrition. Clin Nutr 2001;20(Suppl 1):23-39.

Elia M, Engfer MB, Green CJ, Silk DBA. Systematic review and meta-analysis: the clinical and physiological effects of fibre-containing
enteral formulae. Aliment Pharmacol Ther 2007; 27: 120-145.

Grogan J, Watling R, Davey T, Maclean A, Cairns L, Dunlop C, Cawood A. Gastrointestinal effects of two fibre enriched paediatric
enteral tube feeds. J Human Nutr Dietetics 2006;19:462 (abstract).

Guenter PA, Settle RG, Perimutter S, Marino PL, DeSimone GA, Rolandelli RH. Tube feeding-related diarrhoea in acutely ill patients.
@ J Parenter Enteral Nutr 1991;15:277-80.

Guimber D, Bourois B, Beghin L, Neuville S, Pernes P, Descamp G, Seignez B, Knol J, Roynette CE, Gottrand F. Effect of a
fibre-enriched versus a standard pediatric tube feed on the intestinal flora, gastrointestinal function and nutritional status of 7-12 year
old children. Presented at ESPGHAN 2007.

Harmsen HJ, Wildeboer-Veloo AC, Grijpstra J, Knol J, Degner JE, Welling GW. Development of 165 r RNA-based probes for the
Coriobacterium group and Atopobium cluster and their application for enumeration of Coriobacteriaceae in human faeces from
volunteers of different age groups. Appl Environ Microbiol 2000;66:4523-7.

Hofman Z, van Drunen JDE, Brinkman JG, Valerio PG. Tolerance and efficacy of a multi-fibre enriched tube-feed in paediatric burn
patients. Clin Nutr 2001;20 (Suppl 3): 63-64 (abstract).

Horwitz W (editor). Official Methods of Analysis 985.29. Total Dietary Fibre in Foods — Enzymatic-Gravimetric Method. Gaithersburg,
MD 2000: AOAC International.

International Life Sciences Institute (ILSI) Europe. Gray J (author). Dietary Fibre: Definition, Analysis, Physiology and Health. Brussels,
Belgium 2006.

Kapadia SA, Raimundo AH, Silk DBA. The effect of a fibre free and fibre supplemented polymeric enteral diet on normal human
bowel function. Clin Nutr 1993;12:272-6.

Kapadia SA, Raimundo AH, Silk DBA. Small-intestinal absorption of minerals during enteral feeding supplemented with a soya-bean
polysaccharide and soya-bean oligosaccharide fibre. Proc Nutr Soc 1993b;53:241 (abstract).

Kawase K, Suzuki T, Kiyosawa |, Okonogi S, Kawashima T, Kuboyama M. Effects of composition of infants formulas on the intestinal
microflora of infants. Bifid Microflora 1981;2:25-31.

Kies C, Sanchez VE, Fox HM. Cellulose supplementation of a nutritionally complete, liquid formula diet: effect on gastrointestinal tract
function of humans and fecal fibre recovery. J Food Sci 1984;49:815-6,837.

Advanced Medical Nutrition

MF6 Brochure A5 24 pag jan 08.indd 21 @ 28-12-2007 13:18:56



Lampe JW, Effertz ME, Larson JL, Slavin JL. Gastrointestinal effects of modified guar gum and soy polysaccharide as part of an
enteral formula diet. J Parenter Enteral Nutr, 1992;16:538-44.

Liu J, Xia Q. Relationship of dietary fiber and early nutrition with digeative complications after surgical treatment of gastric cancer.
Chin J Gastrointest Surg 2005;8:223-5.

McFarland LV. Epidemiology of infectious and iatrogenic nosocomial diarrhea in a cohort of general medicine patients. Am J Infect
Control 1995;23:295-305.

Orrhage K and Nord CE. Bifidobacteria and lactobacilli in human health. Drugs Exp Clin Res 2000;26:95-111.

Ren JA, Li JS, Jiang J, Xu BH, Gu J, Wang XB. Dietary fibre increases the postoperative patients’ colon mucosa proliferation:

a prospective randomized clinical trial. Clin Nutr 1999;18(Suppl 1):23 (abstract).

Rowland IR. Toxicology of the colon: role of the intestinal microflora. In: Gibson GR, Macfarlane GT, editors. Human colonic bacteria:
Role in nutrition, physiology and pathology. Boca Raton, FL: CRC Press 1995;155-74.

Sanchez-Castillo CP, Dewey PJS, Bourges H, James WPT. Dietary fibre, what it is and how it is measured. Archivos Latino
Americanos de Nutricion 1994;44(2):68-75.

Schneider SM, Girard-Pipau F, Anty R, van der Linde E, Philipsen-Geerling B, Knol J, Filippi J, Arab K, Hebuterne X. Effects of total
enteral nutrition supplemented with a multi-fibre mix on faecal short-chain fatty acids and microbiota. Clin Nutr 2006;25:82-90.
Schneider SM, Le Gall P, Girard-Pipau F, Piche T, Pompei A, Nano JL, Hebuterne X, Rampal P. Total artificial nutrition is associated
with major changes in the fecal flora. Europ J Nutrition 2000;39:248-55.

Silk DBA, Walters ER, Duncan HD, Green CJ. The effect of a polymeric enteral formula supplemented with a mixture of six fibres on
normal human bowel function and colonic motility. Clin Nutr 2001:20:49-58.

Slavin JL. Commercially available enteral formulas with fiber and bowel function measures. Nutr Clin Pract 1990;5:247-50.

Smith CE, Marien L, Brogdon C, Faust-Wilson P, Lohr G, Gerald KB, Pingleton S. Diarrhea associated with tube feeding in
mechanically ventilated critically il patients. Nursing Research 1990;39:148-52.

Sobotka L, Bratova M, Slemrova M, Manak J, Vizd’a J, Zadak Z. Inulin as the soluble fiber in liquid enteral nutrition. Nutrition
1997;13:21-5.

Tetens |, Livesy G, Eggum BO. Effects of the type and level of dietary fibre supplements on nitrogen retention and excretion patterns. @
Br J Nutr 1996;75:461-9.

Trier E, Wells JCK, Thomas AG. Effects of a multifibre supplemented paediatric enteral feed on gastrointestinal function. J Pediatr
Gastroenterol Nutr 1999;27:595 (abstract).

Van Calcar SC, Liebl BH, Fischer MH, Marlett JA. Long-term nutritional status of an enterally nourished institutionalized population.
Am J Clin Nutr 1989;50(2):381-90.

Vandewoude MJ, Paridaens KM, suy RA, Boone MA, Strobbe H. Fibre-supplemented tube feeding in the hospitalized elderly. Age
and Ageing 2005;34:120-4.

Wakai K, Date C, Fukui M, Tamakoshi K, Watanabe Y, Hayakawa N, Kojima M, Kawado M, Suzuki K, Hashimoto S, Tokudome S,
Ozasa K, Suzuki S, Toyoshima H, Ho Y, Tamakoshi A; JACC study group. Dietary fiber and risk of colorectal cancer in the Japan
collaborative cohort study. Cancer Epidemiol Biomarkers Prev 2007;16:668-75.

Wang X and Gibson GR. Effects of the in vitro fermentation of oligofructose and inulin by bacteria growing in the human large
intestine. J Appl Bacteriol 19983;75:373-80.

Whelan K, Judd PA, Touhy KM, Gibson GR, Preedy VR, Taylor MA. Difference in fecal microbiota in patients with and without
diarrhoea during enteral tube feeding. Presented at ESPEN 2006.

Wierdsma NJ, Kruizenga HM, Droop A, Arjaans W, Stok A, van Bokhorst-de van der Schueren M. Voedingsvezel in sondevoeding.
Een vergelijking van een voeding met guargom met een voeding met vezelmix (Comparison of two tube feeding formulas enriched
with guar gum or mixed dietary fibres). Ned Tijdsch Dietisten 2001;56:243-7.

Williams CL, Bollella M, Wynder EL. A new recommendation for dietary fiber in childhood. Pediatrics 1995; 96:985-8.

MF6 Brochure A5 24 pag jan 08.indd 22 @ 28-12-2007 13:18:56



NUTRICIA

Advanced Medical Nutrition

MF6 Brochure A5 24 pag jan 08.indd 23 @ 28-12-2007 13:18:56



NUTRICIA

Advanced Medical Nutrition

www.nutricia.com
December 2007

MF6 Brochure A5 24 pag jan 08.indd 24 28-12-2007 13:18:56




