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Abstract

Dietary fiber is considered an essential constituent of a healthy child’s diet. Diets of healthy children with adequate dietary
fiber intake are characterized by a higher diet quality, a higher nutrient density, and a higher intake of vitamins and minerals
in comparison to the diets of children with poor dietary fiber intake. Nevertheless, a substantial proportion of children do
not meet the recommended dietary fiber intake. This is especially true in those children with kidney diseases, as traditional
dietary recommendations in kidney diseases have predominantly focused on the quantities of energy and protein, and often
restricting potassium and phosphate, while overlooking the quality and diversity of the diet. Emerging evidence suggests
that dietary fiber and, by extension, a plant-based diet with its typically higher dietary fiber content are just as important for
children with kidney diseases as for healthy children. Dietary fiber confers several health benefits such as prevention of con-
stipation and fewer gastrointestinal symptoms, reduced inflammatory state, and decreased production of gut-derived uremic
toxins. Recent studies have challenged the notion that a high dietary fiber intake confers an increased risk of hyperkalemia
or nutritional deficits in children with kidney diseases. There is an urgent need of new studies and revised guidelines that
address the dietary fiber intake in children with kidney diseases.

Keywords Fiber - Gut microbiome, Plant-based diets - Chronic kidney disease - Children - Pediatric Renal Nutrition
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Introduction

Dietary fiber includes a heterogenous group of non-car-
bohydrate plant cell wall compounds (lignin, chitins, and
waxes) and carbohydrate polymers that are neither digested
nor absorbed by the human intestine (non-starch polysac-
Evelien Snauwaert and Fabio Paglialonga shared first author charides, resistant oligosaccharides, and resistant starch)
position. [1]. Fiber is naturally present in whole grain foods, fruits,
vegetables, tuberous roots, and legumes, while dietary fiber
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can also be chemically/physically extracted, enzymatically
modified, or synthetically derived, and subsequently added
to food [1]. Dietary fiber is considered an essential constitu-
ent of a healthy diet and has been associated with several
health benefits. In healthy adults, a high dietary fiber intake
has been associated with a significant reduction in all-cause
mortality and major cardiovascular events, a beneficial
lipid profile, a lower incidence of diverticular disease, and a
lower risk of malignancies such as colorectal cancer [2-7].
Although similar data on the multisystem benefits of fiber
in children is lacking, healthy children with higher intakes
of dietary fiber are shown to have an improved diet quality,
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defined as a diversified, balanced, and healthy diet, which
provides energy and all essential nutrients for growth and a
healthy and active life 8, 9].

Recent data suggests that dietary fiber and plant-based
diets have important benefits for patients with kidney dis-
eases. In this review, we summarize the evidence on poten-
tial gastrointestinal (GI) and non-GI benefits and risks of
dietary fiber in healthy children and children with kidney
diseases. Given that the evidence for dietary fiber intake and
its benefits in children with kidney diseases is limited, rele-
vant meta-analyses and randomized controlled trials (RCTs)
in adults with kidney diseases are also included (Fig. 1).

Dietary fiber intake in healthy children
and children with kidney diseases

Observational studies have demonstrated that a substan-
tial proportion of children fail to meet the recommended
dietary fiber intake [1, 9]. Irrespective of the definition
of dietary fiber used, nutritional surveys have shown that
dietary fiber intake is estimated to be less than half the
recommended amount set by guidelines [8]. O’Neil et al.
demonstrated an overall low consumption of whole grain,
an important source of dietary fiber, in healthy children;
a mean number of whole grain servings of 0.45, 0.59,
and 0.63 were consumed in children aged 2-5, 6-12, and
13-18 years, respectively, which is far below the recom-
mended intake range of 1.5 to 3.0 servings a day [9].
Moreover, the typical daily fruit intake in children is about
half the recommended amount, and only 10% of Western
populations achieve the recommended daily intake of fruit
[9]. The reasons for a reduced consumption of dietary fiber
in healthy children and adolescents are not clear, but might
be related to poor availability and access to fiber-rich foods

Fig.1 Dietary fiber intake in
children with kidney disease,
etiology, consequences and gaps
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as their caregivers often do not consume adequate dietary
fiber either. Moreover, the caregivers’ dietary choices and
their lifestyle, ethnic and socio-economic influences on
one hand, and the child’s food preferences on the other
hand are possible contributors of low dietary fiber intake
[9].

A low dietary fiber intake is even more pronounced
in children with kidney diseases including in those with
chronic kidney disease (CKD), kidney transplant recipi-
ents, and children with tubulopathies. In a cohort of children
with non-dialysis CKD stages 1-5, only 23% of children met
the dietary fiber recommendations for healthy children. In
advanced (pre-dialysis) CKD stages 4-5, the proportion of
children who met the recommendations dropped to 9% [10].
These results were confirmed in a scoping review by Melhu-
ish et al. [11], which concluded that dietary fiber intake in
children with CKD was largely inadequate, and in those with
a low dietary fiber intake, the diet quality was also poor with
a low intake of fruits and vegetables. This low dietary fiber
intake is likely a reflection of the traditional dietary recom-
mendations in kidney diseases that have focused predomi-
nantly on the quantities of energy and individual nutrients
such as protein, potassium, and phosphate, while current
nutritional guidelines in kidney diseases have overlooked
the intake of dietary fiber, fruits, and vegetables, as well as
the quality and diversity of “kidney” diets [12]. In patients
with kidney diseases, the dietary fiber recommendations for
healthy children are particularly challenging to adhere to,
due to the associated altered appetite inherent to the disease
or its treatment, and the sometimes rigorous fluid restrictions
in dialysis patients and the obligate urinary losses of fluid in
children with tubulopathies that predisposes them to consti-
pation. Moreover, the use of formulas and modular feeds in
infants without fiber supplementation (as oligosaccharides),
together with the possible restriction of potassium-rich
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fruits, vegetables, and whole grains to avoid hyperkalemia,
may also contribute to their limited intake of dietary fiber.

Potential benefits of dietary fiber
Gastrointestinal health and constipation

The benefits of dietary fiber in the maintenance of GI health
and prevention of constipation are well established (Supple-
mentary Table 1). Dietary fibers (i) increase the retention of
water in the colon which results in softer stools, (ii) increase
fecal bacterial mass and nitrogen excretion, (iii) maintain
a healthy colonic microbiota ecosystem by promoting the
growth of beneficial bacteria such as bifidobacterial and
lactobacilli, and (iv) increase the production of short chain
fatty acids (SCFAs) [1, 8, 13—18]. SCFAs, such as acetate,
butyrate, and propionate, are released from saccharolytic
bacteria when the dietary fiber is fermented and have anti-
inflammatory and immunomodulatory effects, enhancing the
integrity of the gut barrier.

Most data on the association between dietary fiber and
GI health relates to constipation. In healthy children with
constipation, single fiber supplements such as glucoman-
nan, partially hydrolyzed guar gum, bran, and cocoa husk
were found to increase stool frequency in comparison with
placebo, while glucomannan also improved stool consist-
ency, decreased abdominal pain, and reduced episodes of
painful defecation (Supplementary Table 1) [19-22]. Studies
using dietary fiber blends also demonstrated an improve-
ment in constipation, an increase in daily bowel movements,
and an improved stool consistency (Supplementary Table 1)
[23-25].

Similarly, dietary recommendations that aim to increase
dietary fiber intake may also prevent constipation, as dem-
onstrated by Chao et al. [26] who showed a mean increase
in daily bowel movements in the intervention group that
underwent an education program [26]. Also, Maffei et al.
[27] demonstrated improved bowel habits and a decrease in
the requirement for disimpaction therapy in their cohort of
children with constipation, and Paruzynski et al. [28] found
a decrease in self-reported scores of straining and flatus by
adding two servings of oatmeal. Of note, McClung et al.
[29] pointed out that despite these dietary interventions,
many children were unable to meet their recommended fiber
intake.

There are, however, conflicting data with respect to die-
tary fiber intake and GI health and constipation. Horvath
et al. [30] could not detect a benefit of glucomannan with
respect to abdominal pain/cramps and stool consistency.
Similarly, Brauchla et al. [31] found no change in the GI
health questionnaires after introduction of two high-fiber
snacks daily. Moreover, existing data remains inconclusive

in terms of the type, source, or amount of dietary fiber that
will improve GI health in otherwise well children [32].
Moreover, the lack of a standard definition of GI health
makes comparisons across studies difficult, and confound-
ing factors in the etiology of childhood constipation such as
dehydration and psychosomatic problems are often not con-
sidered [32]. Notwithstanding the limitations of the avail-
able literature and some controversial findings, the present
evidence has resulted in high fiber foods and supplements
recommended in many practical guidelines that tackle the
prevention of constipation, irritable bowel syndrome, and
diverticular disease [8, 32].

Similar beneficial effects of dietary fiber were observed in
patients with kidney diseases (Supplementary Tables 2-3).
While there are no published studies in children with kid-
ney diseases, some observational studies and RCTs have
reported beneficial effects of dietary fiber on constipation
and GI symptoms in adults with CKD including those on
dialysis [33-35]. Sutton et al. randomized 41 adult perito-
neal dialysis (PD) patients on regular laxative use to high
fiber supplement, high fiber diet, or placebo for 4 weeks; lax-
ative dose decreased in both the high fiber supplement and
high fiber diet groups (38% and 16% respectively), but these
changes were not significant when compared to placebo [36].
Similarly, a crossover placebo-controlled randomized trial
in 9 elderly patients on PD with constipation showed that
supplementation with 20 g/day of fructo-oligosaccharides
increased the frequency of defecation and improved their
bowel habits [37].

Uremic toxin production, inflammation, and oxidative
stress

In addition to GI health, there are other benefits of an opti-
mal dietary fiber intake. A high fiber intake has been linked
to a lower production of gut-derived uremic toxins [12]. Gut-
derived uremic toxins are organic metabolites produced by
the gut microbiota which accumulate in patients with pro-
gressive decline in kidney function due to decreased renal
excretion and/or increased generation of these metabolites
[38]. The two most widely studied gut-derived uremic tox-
ins are indoxylsulfate (IxS) and p-cresylsulfate (pCS), and
their pro-inflammatory and pro-oxidative properties are well
established in experimental studies [39]. By inducing the
production of reactive oxygen species, these gut-derived
metabolites activate the nuclear factor-kappa B pathway
leading to oxidative stress and the production of pro-inflam-
matory cytokines [40, 41]. IxS and pCS are mainly produced
by proteolytic bacteria. The proteolytic and saccharolytic
fermentation characteristics of the microbiome are related
to nutrient availability, i.e. the balance between respectively
carbohydrate (such as fiber) and undigested protein. There-
fore, a higher intake of dietary fibre shifts a dominantly
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proteolytic microbial metabolism to a saccharolytic one,
characterized by the incorporation of amino acids to bacte-
rial growth and the use of dietary fiber as a source of energy,
rather than being metabolised in precursors of uremic sol-
utes [42]. Besides a decrease in gut-derived uremic toxin
production, a high dietary fiber intake has been shown to
decrease inflammation and oxidative stress by improving the
integrity of the gut barrier through SCFA production with
subsequent decrease in bacterial translocation [14].

Uremic toxins A single observational study has explored the
potential benefits of dietary fiber intake with respect to ure-
mic toxin production in pediatric CKD and found an inverse
association between an increase in fiber consumption and
serum concentrations of free IxS, free pCS, total and free
indole acetic acid, total serum p-cresyl glucuronide, and free
pCG levels (Supplementary Table 2) [10, 43].

In adults with CKD (Supplementary Table 3), the effect
of fiber supplementation on uremic toxin levels has been
investigated in some small short-term RCTs which have been
summarized in two meta-analyses [44-52]. A meta-analysis
of 7 RCTs with a total of 203 patients with CKD showed that
a higher dietary fiber intake was associated with a signifi-
cant reduction of pCS levels [50]. These results were con-
firmed by a more recent meta-analysis on 292 CKD patients
(9 RCTs), which showed that dietary fiber supplementation
can significantly reduce the plasma levels of IxS, pCS, blood
urea nitrogen, and uric acid [47].

Although most of the trials included in these meta-anal-
yses were characterized by small patient numbers (less than
50) and short-term follow-up, and some were of relatively
low quality with conflicting results between studies, the
adult literature concludes that higher dietary fiber intake is
associated with reduced plasma levels of uremic toxins in
adults with CKD [47, 50]. This is particularly relevant for
patients with stage 5 chronic kidney disease, as many of
these toxins are protein-bound solutes causing them to be
difficult to remove with any dialysis modality [53, 54].

Inflammation Only two observational studies investigat-
ing the association between inflammation and dietary fiber
intake have been performed in the healthy pediatric popula-
tion (Supplementary Table 1) [55]. Navarro et al. [55] found
that girls with the highest high-sensitive C-reactive protein
(CRP) tertiles had the lowest intake of dietary fiber, suggest-
ing a preventative role of dietary fiber intake with respect to
systemic inflammation [55]. Similarly, Parikh et al. found
that higher fiber consumption was associated with lower
CRP levels [56].

Several RCTs in adults with kidney diseases have shown
a similar beneficial effect of dietary fiber on markers of
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inflammation [45, 48, 57, 58]. In fact, the anti-inflammatory
effect of dietary fiber in adults with CKD seems to exceed
the effect found in adults without CKD (Supplementary
Table 3) [13, 14]. A recent meta-analysis investigated the
effects of prebiotic, probiotic, and synbiotic adjuvant on
inflammation and oxidative stress in adults on chronic hemo-
dialysis (HD) and found that, even limiting the analysis to
the trials concerning prebiotics only, a significant reduction
of plasma interleukin-6 and a reduction, albeit not statisti-
cally significant, of CRP was found in patients, who received
fiber supplementation [59].

Oxidative stress There are no pediatric studies that have
examined the association of dietary fiber and antioxidant
capacity. Xie et al. [60] randomized 124 HD adult patients
with CKD to 10 g or 20 g per day of fiber versus placebo
for 6 weeks, and they observed a significantly improved
oxidative status and decreased systemic inflammatory state
of hemodialysis patients [60]. In another RCT with 46 HD
patients randomized to receive high amylose resistant starch
or placebo for 8 weeks, a significant reduction of malondial-
dehyde in the supplemented group was observed, while the
change in total antioxidant capacity did not reach statistical
significance [57].

Cardiovascular disease, risk factors, and all-cause mortality

It is hypothesized that dietary fiber may protect against car-
diovascular morbidity and mortality by attenuating risk fac-
tors such as metabolic syndrome, diabetes mellitus, hyper-
lipidemia, and obesity [1, 61-63]. This protection might
be achieved through decreasing gut-derived uremic toxin
production, decreasing inflammation and oxidative stress,
and stimulating SCFA production and translocation into the
blood that in turn results in an improved insulin sensitiv-
ity and a more alkaline environment. A meta-analysis of
seventeen cohort studies published in 2013 by Threapleton
et al. confirmed the association between low dietary fiber
consumption and increased risk of cardiovascular disease
in healthy adults [3]. Similarly, a meta-analysis of seven
prospective cohort studies observed an 11% reduction in
mortality risk for each 10 g/day increment of dietary fiber
consumed [2].

Survival Despite the suggested association between dietary
fiber intake and cardiovascular disease in the healthy adult
population, there are no RCTs investigating this association
in children or adults with kidney diseases. Also the effect of
dietary fiber on mortality in adults with CKD has been inves-
tigated in observation studies only, the majority of which
show a significant association between higher dietary fiber
intake and an improved survival, but some have failed to
find any benefits [13, 14, 64, 65]. A meta-analysis of seven
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studies involving 15,285 participants showed that a healthy
dietary pattern, higher in fruits and vegetables, fish, leg-
umes, cereals, whole grains, and fiber and lower in red meat,
salt, and refined sugars, is associated with lower mortality
in people with kidney diseases [66]. Despite being based on
sound data and supported by a strong rationale, the obser-
vational design of these studies makes it impossible to draw
definitive conclusions about the effect of dietary fiber on
survival in patients with CKD.

Cardiovascular risk factors In the healthy pediatric popula-
tion, a prospective, randomized study showed that serum
cholesterol concentration was inversely associated with
dietary fiber intake [67]. Similarly, a 13-week cross-over
RCT adding bran fiber to the individual’s usual diet found a
decrease in total and LDL cholesterol in the bran fiber arm
[19]. In addition, several observational studies have assessed
the relationship between dietary fiber intake and insulin sen-
sitivity and adiposity. While some studies demonstrated a
possible association between these risk factors and dietary
fiber [31, 68-71], the results were not confirmed by others
[72-74].

Surprisingly, the benefits of dietary fiber on key cardio-
vascular risk factors are largely unexplored in adults and
children with kidney diseases, with few studies looking at
the effects of fiber on lipid profile and glycemic control,
and inconsistent findings reported [44, 49, 75]. One cross-
sectional study performed in 45 pediatric kidney transplant
recipients demonstrated an inverse relationship between
dietary fiber intake and serum triglyceride concentration
[76].

Progression of kidney function

An intriguing hypothesis is that an optimal intake of die-
tary fiber may protect against CKD progression. The latter
has been addressed in two trials in adults with diabetes:
dietary fiber supplementation (10 g of a soluble fiber sup-
plement added to the subject’s usual diet) did not have
any beneficial effects on changes in estimated glomerular
filtration rate or microalbuminuria [77, 78]. A vegetarian
diet rich in fiber was associated with a reduction in albu-
minuria in adults with types 1 and 2 diabetes, perhaps as a
consequence of better glycemic control. In another meta-
analysis based on 14 trials on 143 patients with CKD,
Chiavaroli et al. [79] demonstrated that dietary fiber sup-
plementation significantly reduced serum urea and cre-
atinine levels compared with placebo. Further studies are
needed to better explore the possible nephroprotective role
of fiber in CKD, particularly in non-diabetic patients and
children.

Advantages of a plant-based diet

As plants are the sole natural source of dietary fiber, increas-
ing dietary fiber intake is effectively achieved by recom-
mending diets. Carrero et al. [12] defined plant-based diets
as those that emphasize the consumption of plant foods
(fruits, vegetables, nuts, seeds, oils, whole grains, and leg-
umes) which may or may not include small or moderate
amounts of meat, fish, seafood, eggs, and dairy. The advan-
tage of prescribing a plant-based diet is that the individual
may benefit from several other benefits associated with
dietary fiber alone. For example, some plant foods have a
high content of monounsaturated fatty acids (MUFAs) and
polyunsaturated fatty acids (PUFAs). Especially relevant
for kidney patients, plants contain high amounts of anions
that mitigate metabolic acidosis and are characterized by a
lower bioavailability of phosphate compared with phosphate
derived from animal food sources. The latter may contrib-
ute to better serum phosphate levels [12]. Also, plant-based
diets are rich sources of beneficial phytochemicals, vitamins,
antioxidants, and minerals [12]. Several studies performed
in healthy children have confirmed this finding. O’Neil
et al. found that increasing the consumption of whole grain
foods was associated with improved diet quality and nutri-
ent intake in children and adolescents [9]. In all groups, the
health energy index and the intakes of energy, fiber, PUFAs,
vitamins B1, B2, B6, B9, A, and E, magnesium, phosphate,
and iron were significantly higher, and the intakes of pro-
tein, total fat, saturated fatty acids, MUFAs, and cholesterol
levels were lower in those consuming three or more serv-
ings of whole grain foods per day [9]. A striking finding in
this study is the lower intake of added sugars, potassium,
and sodium in children on the high fiber intake [9]. Similar
results were reported by Nicklas et al. who demonstrated that
a high fiber intake was associated with a greater likelihood
of an adequate intake of several vitamins (A, B1-2-3-6-9-
12, and C) and essential nutrients (magnesium, iron, zinc,
phosphate, and calcium) [80].

The benefits of a plant-based diet in adult CKD patients
have been explored. An RCT with 108 macroalbuminuric
non-diabetic CKD patients showed that treatment with
alkaline-producing fruits and vegetables was associated
with a similar correction of metabolic acidosis compared
with sodium bicarbonate medication along with with better
blood pressure and lower low-density lipoprotein concentra-
tions [81, 82].

Potential risk of hyperkalemia with a high dietary fiber
intake

The traditional view is that higher fiber intake in patients

with CKD could be associated with a greater risk of hyper-
kalemia due to the higher intake of potassium-rich fruits,
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vegetables, and whole grains. Although well-designed
trials are lacking, the available evidence does not seem
to support this concern. Some cross-sectional studies
have failed to demonstrate a correlation between dietary
potassium intake and serum potassium concentrations. In
particular, a secondary analysis of a cohort of 224 adults
receiving HD showed that dietary potassium explained
less than 2% of the variability in serum potassium con-
centrations [83]. In a longitudinal observation study, El
Amouri et al. [84] found that in pediatric patients with
CKD stages 1 to 5, neither dietary potassium nor dietary
fiber intake was associated with serum potassium con-
centrations in a model adjusted for eGFR, treatment with
renin—angiotensin—aldosterone system blockers, serum
bicarbonate concentration, and body surface area [84].
Of note, this study highlighted that the contribution of
fruits and vegetables was only 16-34% of the total dietary
potassium intake, while meat products contained nearly as
much or more potassium than many fruits and vegetables,
especially when potassium additives are used in processed
foods [84]. The bio-availability of potassium in processed
foods is much higher (about 90-100%) compared to its
bioavailability in fruit and vegetables (about 60%) since
plant cells are not easily digested and a significant propor-
tion of ingested potassium is excreted in the feces [85].
Given the use of potassium-containing additives in pro-
cessed foods is increasing worldwide, children who con-
sume a significant proportion of processed “ready-to-eat”
foods are more likely to have a higher potassium intake
than those who consume predominantly fresh foods [86].

In addition to the low bioavailability of potassium from
plant-based foods, studies in adults suggest that increasing
fruit and vegetables reduces potassium absorption in the
GI tract by delivery of fructose and alkali and increasing
intestinal motility [87]; the high alkaline content of fruits
and vegetables might reduce serum potassium by mitigat-
ing metabolic acidosis [12, 86]. Several observational stud-
ies in adult CKD and dialysis populations could not detect
an increased risk of hyperkalemia when using plant-based
diets or diets rich in fruits and vegetables. In a multinational
cohort study on 8078 adults receiving HD, Saglimbene et al.
[81] showed that serum potassium did not differ with lower,
medium, and higher consumption of fruits and vegetables
[81]. In a recent observational single-center trial on 150 HD
patients, Gonzalez-Ortiz found that a higher plant-based
diet score was not associated with serum potassium con-
centrations [88]. However, there are no studies that have
examined the potential risk of hyperkalemia in children with
kidney diseases who are on predominantly plant-based diets;
therefore, plant-based diets for children with CKD should
be used with caution, especially for those on dialysis with
minimal diuresis. For a detailed approach to the management
of hyperkalemia in children, we refer the reader to a recent
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guideline on the management of hyperkalemia in kidney
diseases by The Pediatric Renal Nutrition Taskforce [86].

Is there a risk of malnutrition for children
following a plant-based diet?

Some authors have raised concerns that plant-based diets
might adversely affect the nutritional status of children and
adolescents, as too much emphasis on high fiber foods could
decrease energy intake [80]. Nevertheless, no study in the
healthy pediatric population could confirm these concerns.
For instance, Nicklas et al. demonstrated that a high fiber
diet combined with a decreased fat intake meeting cur-
rent nutritional recommendations does not adversely affect
energy or nutrient intake, and in fact, an increase in nutrient
density and a greater likelihood of an adequate intake of
several key nutrients was found [80].

Studies in adult CKD patients confirm that a vegetarian
diet is not associated with a worse nutritional status: in an
RCT comparing a soya-based vegetarian low protein diet and
an animal-based low protein diet, nutritional status (assessed
by body mass index, mid-arm muscle circumference, lean
body mass, and percent body fat) was not different between
the two groups and the vegetarian diet was associated with
a higher energy intake [89].

Conclusion and knowledge gaps

Growing evidence suggests that an adequate dietary fiber
intake confers several health benefits, without a significant
risk of nutritional deficits or hyperkalemia. An adequate
fiber intake can lead to not only an improvement in GI
motility, but also to wider benefits such as decreased pro-
duction of gut-derived uremic toxins and a reduced inflam-
matory state. Even more important, higher fiber diets tend
to have a better diet quality by their increased nutrient den-
sity and by their greater likelihood of an adequate intake
of key nutrients, which is especially important for children
with kidney diseases, even those children on low potassium
diets. Despite significant advances in our knowledge, evi-
dence on the health benefits of dietary fiber intake in kidney
patients—especially the pediatric population—remains poor,
and well-designed randomized trials are urgently needed.
Although the benefits of dietary fiber are well established,
none of the current nutritional guidelines for patients with
kidney diseases discusses the practical aspects of how an
increased dietary fiber intake can be incorporated into the
child’s diet nor the potential risk of hyperkalemia associated
with plant-based diets in those with advanced CKD [12].
As most patients with kidney diseases consume amounts
of dietary fiber that are well below recommendations for
the general population, RCTs in “real-life” clinical settings
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to come to clinical practice recommendations on dietary
fiber intake for children and adults with kidney diseases are
required to address these knowledge gaps.
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