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Executive Summary

The rising prevalence of inadequate dietary fibre intake is a growing concern for public health.
Dietary fibre plays a crucial role in maintaining digestive health and overall well-being, with
adequate intake associated with myriad health benefits, notably reduced risk of developing
chronic diseases. However, many individuals fall short of meeting the recommended daily intake
of dietary fibre.

The use of fibre supplementation can address this gap in fibre intake. However, not all fibres are
equal in their capacity to deliver beneficial physiological effects. A body of evidence suggests that
supplementation of psyllium fibre, likely due to its unique physicochemical properties, confers
benefits to not only on digestive health, but also in cardiovascular health and blood sugar
mMmanagement.

In individuals with inadequate fibre intake, supplementation with psyllium fibre may offer specific
utility in improving digestive health and reducing their risk of developing chronic diseases. This
experts' consensus aims to discuss the role of psyllium fibre dietary supplement in early
intervention of chronic diseases.
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What is dietary fibre and
why is it important?

Dietary fibre is an important component of a healthy
human diet and plays a multifaceted role in maintaining
overall well-being of an individual. Diets rich in fibre are
associated with overall health, reduced risk of mortality
and reduced risk of developing a wide range of chronic
diseases?.

Fibres, defined by the Codex Alimentarius® as
“carbohydrate polymers of at least three monomers
which are not hydrolysed by the endogenous enzymes in
the small intestine”, are found in plant-based foods where
they naturally occur and as supplements, isolated and
extracted or synthesised?.

A high fibre diet is associated with numerous health
benefits including (but not limited to):

¥ Improvement to gut health and bowel regularity4>
v Lowering serum cholesterol

¥ Improvement in glycaemic control®

% Reduction in risk for heart disease and diabetes®

Recommended dietary fibre intake across
populations

A review article®* which assessed actual fibre intakes in Europe, UK, and USA, reported that the
average fibre intake for adult males ranged from 15 to 25g/day, while for adult females the
average was 14 to 21g/day. This is about 10g lower than the recommended intake of 25-35g/day
for adults in most countries37as summarized below.
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Average daily fibre intake across countries

Asia and Australia Average Daily 9.3-24.0g (Female)/ day
Fibre Intake ®° 10.1-23.6g (Male)/ day
Saudi Arabia Average Daily Fibre 14.2g (Female)/day
Intake™ 12.49 (Male)/ day

The lower than recommended fibre intake among individuals highlights the need for additional
fibre intakes among populations.

In fact, while the recommended dose is ~25-35g of fibre (Adequate Intake), meta-analysis
showed that additional dietary fibre intake of 7-10g per day on top of the average diet
(Suggested Dietary Target; SDT: 28-38g fibre) is associated with risk reduction in cardiovascular
disease by 9%, type 2 diabetes by 9% and colorectal cancer by 10%8.

Suggested Dietary Target of
7-10g/day on top of an average intake of ~21g

shows significant benefits on cardiovascular disease (CVD),
diabetes, and colorectal cancer®
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9% risk reduction 9% risk reduction 10% risk reduction
in CvD in type 2 diabetes in colorectal cancer




High risk groups for low fibre intake

Children and teenagers who consume diets high in processed foods,
and low in fibre-rich foods may not meet their daily fibre
requirements.

66

Majority of adolescent and children consume
low dietary fibre. Older adults are more likely to have higher
fibre diets in general. - Dr Said Khader

Obese individuals may gravitate towards highly processed, calorie-
dense foods that are often low in fibre. Low-fibre foods contribute
less satiety as compared to those rich in fibre, leading to increased
calorie consumption and weight gain.
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Our own data showed that obese individuals generally have
lower fibre intake - Dr Elaine Chow

Limited access to fresh fruits, vegetables, and whole grains due to
economic constraints may lead to low fibre intake.
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Social economic status would also play a large part in fibre
intake as lower income individuals would likely gravitate
towards cheaper fast foods as compared to healthy meals,

>

which often have lower fibre intake - Dr Jason Kaplan

Some restrictive diets, such as very low-carbohydrate diets, may
inadvertently lead to low fibre intake if not carefully planned to
include fibre-rich foods.

66

Patients prioritize reducing carbohydrates and sugars but
find it difficult to grasp the concept of increase fibre intake.
Many patients also go on restrictive diets (e.g. Keto diets)
which decreases the total carbohydrate intake, however,
daily fibre intake reduces simultaneously. - Dr. Elaine Chow
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Not all dietary fibres are the same, with
specific types of fibre conferring different

physiological effects

It is important to recognize that not all fibres are created equal and fibres vary in their
composition and effects on the body. Fibres can be categorized by a few factors — bulking,
fermentability and viscosity.

The table below highlights the different spectrum of fibre types and characteristics.

Fibre type

With no
water-
holding
capacity

With water-
holding
capacity

66

Insoluble,
minimally
fermented

Soluble, non-
viscous, readily
fermented

Soluble viscous,
readily fermented

Soluble, viscous,
non-fermented

Examples of fibre

e \WWheat bran

e INnulin

e Wheat dextrin

e Oligosaccharides
e Resistant starches

e Beta-glucan [oats,
barley]
e Raw guar gum

e Psyllium husk

Characteristics

Does not dissolve in
water
Poorly fermented

Dissolves in water
with no increase in
Viscosity

Rapidly and
completely
fermented

Dissolves in water,
forms a viscous gel
Increases chyme
viscosity

Readily fermented

Dissolves in water to
form a viscous gel
Increases chyme
viscosity

Bulking effect

Not fermented

We should be looking at the full spectrum of effects that fibres offer in terms of

bulking,

viscosity and fermentability,

beyond solubility,

and need to

communicate that to the consumer and healthcare professionals (HCPs)
- Dr Daniel So
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Role of fibre supplementation and its
benefits

Fibre supplementation has become progressively common in modern diets as a convenient
modality of increasing fibre consumption.

Some common fibre sources as well as their associated characteristics and evidence of health
benefits are summarized below.

Types of
fibres

Psyllium Inulin Wheat Dextrin Methylcellulose
Physical properties
Natural Yes Yes Yes Semi-synthetic

Soluble 70-80% 100% 100% 100%

Mode of action

Holds water Yes No No Yes
Forms gel Yes No No No
Bulks stool Yes No No Partially

Health benefits

Traps bile acid Yes No data No Possibly

Lowers blood

cholesterol Yes No No Minimal
Helps lower Inadequate
risk of heart Yes No data 9 No data
. data
disease
Modulates
ostprandial Inadequate
P P Yes No data 4 No data
blood glucose data

levels



Among the various fibre supplements highlighted, psyllium fibre stands out as a notable option.
Clinical research has demonstrated that psyllium fibre, with its soluble, non-fermenting, gel-
forming properties, provides a wide spectrum of health benefits which are typically associated
with fibre supplementation?!.

Psyllium fibre is derived from the seed husk of the Plantago ovata plant and is distinguished by
its unique blend of both soluble and insoluble fibres.

Psyllium is unique among dietary fibres
for the following combined attributes:

¥ High water-holding capacity
Y Relative resistance to fermentation by colonic bacterial?

% Ability to normalize stool consistency??

v Ability to form a viscous gel which traps cholesterol and glucose in the diet, leading
to reduced serum cholesterol and attenuation of postprandial hyperglycaemia'4

v Other benefits include weight control due to higher satiety effects!®> and alleviation of
irritable bowel syndrome symptoms?®

There are no known significant drug interactions with chronic medications (e.g. for
diabetes, cholesterol), although some literature caution potential interaction with oral
medication and advise separate administration timing by 2 hours17:18,

Benefits of Psyllium Fibre

Hyperlipidemia management
and risk reduction

v Reduction in bile acid
v Lowers blood LDL-cholesterol levels

Management and risk reduction
of diabetes mellitus and its
complications

Y Increases chyme viscosity
v Delay in absorption and degradation
of glucose
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Reduction in obesity risk or
weight management

Y Increases satiety, delays hunger
and decreases energy intake
Y Increases chewing time



Mechanism of action of Psyllium Fibre

Psyllium bulks and firms up loose stool through its high soluble fibre content and ability to

absorb water, which helps to regulate bowel
constipation and diarrhea.

movements and alleviate symptoms of

Beyond its effects on bowel habits, psyllium fibre also has beneficial effects on blood sugar and

cholesterol levels through its gel-forming effect.

Psyllium gel mechanism of action in the stomach and small intestine is summarized below.

A

b

Sugar
Choles:;rcl Q

t

Carbohydrates

7

Y Gel-forming psyllium husk
traps carbohydrates, sugar,
bile salts and cholesterol to
avoid excessive absorption 12

Y Gel-forming psyllium
husk continue to
capture excess
digestive waste "4

It regulates the blood
sugar level by
decelerating the
degradation and
absorption of glucose 1214

Inhibited bile acids
reabsorption depletes
intestinal cholesterol
and further reduces
cholesterol
concenetration in
blood ™

As described in the illustration above, psyllium fibre forms a gel-like substance when mixed with
water in the gastrointestinal tract, which increases chyme viscosity. This in turn slows
movement of chyme through the digestive tract, allowing for slower but better nutrient
absorption and feelings of satiety. Additionally, it decreases degradation and absorption of
glucose and cholesterol from the intestines, thereby stabilizing blood sugar and cholesterol

levels.

The gel-forming property of psyllium also supports binding of bile acids in the digestive tract,
promoting bile excretion from the body and further reducing blood cholesterol levels.

Psyllium fibre's effectiveness in promoting digestive health and overall well-being has
strengthened its position as a prominent choice for individuals seeking to enhance their fibre

intake through dietary supplement.
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Role of Psyllium Fibre on constipation

Constipation is a common gastrointestinal issue characterised by infrequent bowel movements
and difficulty in passing stools. This condition affects approximately 11.7% of the global

population?t®.

There are a variety of treatment options available for constipation, including different types of
laxatives such as stimulant laxatives, lubricating agents, and bulk-forming agents. As a bulk-
forming agent, psyllium fibre in particular has shown superior effectiveness compared to other

fibre supplements and laxatives?°.

Types of laxatives for the treatment of

constipation

Types of laxative Mechanism

Absorbs liquid in intestine to

Bulk-forming create bulky, liquid like stool

Coat stools with oily substance,
Lubricating allowing moisture retention for
softer stool

Stimulate bowel movement
Stimulant through contraction of
intestinal muscles

Draws water into stool, creating

Osmotic
softer stool

Example
Psyllium (Ispaghula),

methylcellulose

Liquid paraffin, mineral oil

Bisacodyl, sennosides

Polyethylene glycol (PEG),
lactulose

Psyllium fibre stands out amongst other types of fibre and laxatives due to its efficacy and
minimal side effects?°,

Bowel Overall
function effectiveness

Psyllium
Lactulose

mmm Other laxatives

10



The figures below compares effects of psyllium compared to other fibre supplementation?!

170

12°7.5

85

42.5

50

48.8

47.5

46.3

45

Daily wet stool weight (g) Stool consistency score
4.1
393
3.'75
3.57
3.4
Psyllium Psyllium
. Wheat bran . Wheat bran
Placebo Placebo
Transit time (hours) Weekly stool frequency
122
11.25
LGk
/5
[ 9
Psyllium Psyllium
B Wheat bran B Wheat bran
Placebo Placebo

While the benefits of fibre in managing constipation are widely recognized, it is crucial to
personalize the approach based on a patient's dietary intake and bowel habits to ensure
tolerability and effectiveness.

66

It is important to create awareness among HCPs on the differences between
supplements and their effects in the gut. An individual who is struggling with
poor bowel function would likely benefit more from psyllium supplementation,
as compared to inulin. — Dr Daniel So
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Role of Psyllium Fibre on Cholesterol Control

Hyperlipidemia is a condition marked by high levels of total and low-density lipoprotein
cholesterol (LDLc) in the blood, which are known risk factors for cardiovascular diseases (CVD).

Cardiovascular diseases have a significant global impact. As per the World Health
Organization's 2021 data??, an estimated 17.9 million people died from cardiovascular
diseases in 2019 alone. This constituted a substantial 32% of all global deaths that year,
underlining the critical need for effective management and treatment strategies for
conditions like hyperlipidemia.

In younger individuals, elevated levels of LDLc present the strongest risk for developing CVD.
The CARDIA study, focusing on this younger population, reveals that a reduction in cholesterol
levels by 1.0mmol can decrease future CVD risk by a significant 25%.

Introducing psyllium fibre dietary supplement has the potential to achieve this reduction,
offering effects comparable to a low-dose statin, a common cholesterol management
medication.

66

The causal role of low density lipoprotein (LDL-C) in atherosclerosis is firmly
established and the concept of “cholesterol years” represents the cumulative
exposure of the arteries to elevated LDL-C and is a product of both the
maghnitude and duration of this exposure. The greater this exposure, the higher
the chance of developing atherosclerosis. — Dr Jason Kaplan

) D

Psyllium fibre could improve success of lifestyle management in hypercholesterolemia
patients

Supplementation with dietary fibre is increasingly recommended in numerous guidelines?? as a
preventative measure against CVD, highlighting the growing emphasis on lifestyle
modifications.

In a recent cross-sectional study by Zhang et al., 202223, findings highlighted that a diet
rich in fibre may decrease the risk of atherosclerosis cardiovascular disease (ASCVD) in
subjects with intermediate to high risk.

While most guidelines do not specify the recommended dosage of fibre dietary supplement,
daily supplementation of around 7-10g psyllium fibre on top of an average diet has
demonstrated to effectively reduce LDLc in hypercholesterolemia patients.

66

The cornerstone of managing younger and lower risk patients for the primary
and primordial prevention of atherosclerotic cardiovascular disease should
emphasize lifestyle modification strategies. - Dr Jason Kaplan
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Plant based and Mediterranean diets, along with increased fruit, nut, vegetable, legum,
and lean vegetable or animal protein (preferably fish) consumption, with the inherent
soluble and insoluble vegetable fibre, have consistently been associated with lower risk
of all-cause mortality than control or standard diets in observational studies.

- Recommendation from 2019 ACC/AHA guideline?* for primary prevention of
cardiovascular disease do not provide specific guideline on fibre intake.

Psyllium fibre supplements is recommended as a co-treatment with statin in
hypercholesterolemia patients with low to moderate CVD risk in hypercholesterolemia
patients.

Clinical evidence supports the efficacy of psyllium

fibre for controlling cholesterol. ) ) )
Adding psyllium fibre to

statin therapy can further
decrease LDL-c levels, an
effect equivalent to
doubling the dosage of
statins?®

In fact, studies show that supplementing diets
with psyllium fibre improves the efficacy of statin
therapy and may be recommended for statin
intolerant patients or those requiring higher
dosages of statin therapy?°. Hence, psyllium fibre
allows patients to achieve their target cholesterol
goals with a lower statin dosage and minimal
additional side effects.

66

Psyllium fibre supplementation effectively reduces cholesterol absorption and
up-regulates LDL receptors, which works differently from statins as HMG-CoA
reductase inhibitors. The complementary effect will improve the LDL-c
reduction to a greater extent than taking statins alone. In people already taking
high doses of statins, the addition of a therapeutic dose of psyllium may lead to
a greater reduction in cholesterol than higher doses of medications with no
side effect profile and other beneficial effects. - Dr Jason Kaplan




Role of Psyllium Fibre on Glucose Control

Type 2 diabetes mellitus, a chronic condition characterized by either insufficient insulin

production from the pancreas or ineffective insulin utilization by the body, affects approximately
10.5% of adults globally?2®.

Alongside existing treatment options aimed at curbing and controlling blood glucose levels in

diabetic patients, there is a growing recognition of the pivotal role lifestyle management plays
in delaying and managing diabetes.

Psyllium fibre has been studied extensively for its potential benefits in glucose control among
diabetic patients. Research has demonstrated that psyllium fibre can lead to reductions in

various indices used to measure blood glucose levels, including HbAIlc, fasting glucose, and
postprandial glucose levels??.

Among type 2 diabetes patients, psyllium fibre has been shown to improve glycemic
control by reducing the following:

HbAlc: -0.97%
Fasting glucose: -37mg/d|
Postprandial glucose: -29mg/dI

There are existing diabetes prevention programs to delay diabetes, but if we
have intervention for the (pre-diabetes) group, it will be a great win for
diabetologists — Dr Said Khader




What is prediabetes?

Prediabetes occurs when blood sugar levels are higher than the norm,
but not enough to be diagnosed as type 2 diabetes. Patients with
prediabetes are also at increased risk of type 2 diabetes, heart disease
and stroke.

Fortunately, with good control of lifestyle and blood sugar levels,
individuals with prediabetes can prevent or delay progression into type
2 diabetes and other cardiovascular complications

The growing attention to pre-diabetes, or impaired glucose tolerance, highlights the increasing
significance of preventive measures to mitigate the progression of diabetes.

Currently, there are no standardized, recommended interventions for patients at risk of
developing diabetes, and existing pharmacological options are typically prescribed for the
diabetic patient population rather than the pre-diabetic group. Psyllium fibre supplementation
offers potential benefits with minimal adverse effects in reducing glycemic indices among pre-
diabetic individuals, holding a promise to address this unmet need within the pre-diabetic
population.

66

There is an unmet need in diet and supplement-based interventions for
patients with impaired glucose tolerance and psyllium husk supplementation
offers promise in this area. - Dr Jason Kaplan

) D

Current Challenges in Accessing Dietary
Fibre Supplementation

W There is a lack of awareness and education efforts on different fibre properties and their
related health benefits.

% Patients are not aware on the importance of sufficient dietary intake, and fibre intake may be
significantly reduced among individuals under strict diet regimens

% There is a tendency to prescribe pharmacological interventions as a quick fix, rather than
taking a more holistic approach through combination of pharmacotherapy with lifestyle
Management.

Thus, it is important to create awareness among healthcare providers on the different fibre
supplements available and their effects on the patients.

¢¢

Wrong recommendations may lead patients to avoid all types of fibre
supplementation in the future, so it is important to make know that not all
fibres are interchangable. - Dr Daniel So

66

Convenience to change dietary habit should be made easy for patients;
versatility of product will help incorporate fibre into the typical food intake.
- Dr Elaine Chow
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Recommended Amount of Psyllium Fibre
Dietary Supplement

Based on currently available evidence, the amount of psyllium fibre dietary supplement may be
introduced to improve gut health and associated with the following health benefits:

Recommended Psyllium

Amount (per day) Clinical Effects

Health Benefits

In patients with constipation:

. - +319 i
Maintenance of regularity SoSieel SEELatcr

28
against constipation, HeoliShC
diarrhea and Irritabl peio 1B
larrnea and frritable +64% stool weight?®

Bowel Syndrome
-23% deposition pain?®
In Type 2 diabetic patients:
-37.0mg/dL fasting blood
glucose?”

Blood glucose e

maintenance 9 9 -29mg/dL postprandial
glucose?”
-0.97% HbA1c?”
In hypercholesterolemia
patients:
= 29

Blood cholesterol 32.8mg/dL total cholesterol

3g to 20.49

reduction

-12.6mg/dL LDLc?°

-18mg/dL triglyceride3?




Conclusion

In conclusion, emerging evidence suggests that increasing dietary fibre intake daily could serve
as a novel approach for early intervention against chronic diseases like CVD and diabetes.

It is crucial to recognize that not all fibres are the same, each possessing distinct functional
properties and benefits. Among these, psyllium husk stands out as a viscous, soluble, and non-
fermented fibre. Beyond its role in promoting regularity, clinical studies have consistently
demonstrated its efficacy in lowering blood cholesterol and glucose levels.

Therefore, incorporating psyllium fibre supplementation into the diet presents a promising
strategy for mitigating the risk of cardiovascular and metabolic diseases, highlighting the
importance of tailored dietary interventions in preventive healthcare strategies.

While psyllium fibre can offer potential benefits, it is essential to consider other aspects of a
healthy lifestyle, including regular physical activity, a balanced diet, and overall well-being, for
comprehensive disease prevention and management.

This paper is intended for Healthcare Professional educational purposes only. The information
provided reflects only the perspectives and opinions of the authors following an expert round-
table discussion. The development of this paper was supported by P&G Health and Ipsos.
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