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Abstract: The consequences of inflammatory bowel disease (IBD) in children are connected to possible
detrimental impacts on growth, development, psychosocial function, and general well-being. There-
fore, the primary management plan in pediatric IBD is to achieve the long-term control of intestinal
inflammation while also monitoring potential disease complications and therapeutic adverse effects,
where nutritional management is of utmost importance. This review explores the role of dietary
supplements as concentrated sources of nutrients with nutritional and/or physiological effects on
children with IBD. While dietary supplements are commonly used in pediatric IBD management,
their efficacy and, for some of them, safety remain subjects of debate. We provide an overview of the
types of dietary supplements available and their potential benefits and risks in pediatric IBD patients.
Additionally, we discuss the evidence supporting the use of specific supplements, their mechanisms
of action, and considerations for clinical practice. Understanding the role of dietary supplements in
pediatric IBD management is crucial for optimizing patient care and outcomes.

Keywords: inflammatory bowel disease (IBD); pediatric IBD; dietary supplements; children with
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1. Introduction

Inflammatory bowel disease (IBD) is a group of inflammatory conditions of the diges-
tive tract with unknown etiology and a chronic relapsing course [1]. The implications of IBD
are significant in children due to the possible detrimental impacts on growth, development,
psychosocial function, and general well-being. The primary clinical management plan
is to achieve long-term control of intestinal inflammation while monitoring for potential
disease complications and adverse effects of the medicine treatment [1]. Overall, there is
less information on the care of IBD in children than in adults, although some high-quality
multicenter studies, guidelines, and society consensus statements are available [2].

The incidence and prevalence of IBD are rising, with 20–30% of cases occurring before
the age of 20 [3,4]. Childhood IBD, usually referred to as development between 1 and
18 years of age, is associated with more widespread disease, increased disease activity,
and a more convoluted course than adult-onset IBD [5]. The average time from onset
to diagnosis for new onset pediatric IBD is 11 months. Prior to 2000, anti-inflammatory
medications and corticosteroids were the primary treatments, but armamentarium has
since been extended to include immunomodulators and biologics [6].

As our understanding of IBD’s genotypic–phenotypic characteristics grows, so will
personalized treatment for pediatric individuals. Shortening the time to diagnosis and
treatment protocols should result in better clinical results. The management goal should be
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to control intestinal inflammation and optimize nutrition, growth, and quality of life (QOL)
while avoiding disease or treatment-related problems [7].

However, the treatment of IBD is complex and requires a multidisciplinary approach,
including the participation of a nutritionist. Although there is much speculation about
the role of specific supplements in the treatment of patients with IBD, its importance in
general should not be overlooked [1]. In line with this, there are many nutritional concerns
in pediatric patients with IBD, starting with delayed growth and pubertal development [8].

Consequences of IBD include deficient meal intake due to fear of symptom aggrava-
tion, loss of nutrients due to impaired intestinal mucosal functions, increased nutritional
requirement and chronic catabolic status, pharmacologic treatment (i.e., corticosteroids),
which can inhibit the insulin-like growth factor-I (IGF-I), and disease activity with increased
proinflammatory cytokine production which depresses linear growth, defined as a child’s
change in length between two time points divided by the number of months between the
two time points (cm per month). These are the main reasons why delayed linear growth is
more common in IBD, especially Crohn’s disease (CD) [9].

Based on this background, this review aims to give comprehensive and up-to-date data
on the importance of nutrition and food in pediatric IBD, with a focus on the supplements
available for nutritional disease management.

2. Nutritional Concerns in Children with IBD

Poor nutrition, disease severity, genotype, and cytokines (i.e., TNF-α, IL-6, IL-1β2, IL-6,
IL-17, IL-23) are the primary players in IBD’s detrimental effects on children’s health [10].
Proinflammatory cytokines released from inflammation sites interfere with patients’ linear
growth. TNF-α is a critical cytokine that causes growth retardation. The effect on growth is
more aggressive as the condition progresses and worsens. Anti-TNFα medication has been
shown to increase patient growth and address clinical issues [11]. In addition, cytokines
contribute to chronic inflammation in the gastrointestinal (GI) tract, worsening the nutrition
and well-being of children with IBD.

Diagnosing IBD before full growth (defined as the end of growth when the child
reaches a genetically predetermined final height) causes the patient to have a usually weak
appetite due to GI discomfort, avoid eating, and suffer from nutritional loss through GI
mucosa despite adequate nutrient intake [8]. Additionally, protein-losing enteropathy,
mucosal bleeding, fistula, and hepatopathy all contribute to low protein levels during
the active stage of CD. Chronic mucosal hemorrhage produces iron shortage, and severe
diarrhea causes electrolyte (potassium, magnesium) loss and a zinc deficit, resulting in
further GI problems such as worsened diarrhea, impaired immunity, and poor mucosal
integrity [12].

Additionally, pediatric IBD is also characterized by increased energy requirements
and decreased energy expenditure (especially in the active state of the disease) and growth
hormone (GH) resistance (related to acquired GH resistance at the GH receptor), leading
to reduced lean body mass associated with decreased IGF-I [13]. We have to emphasize
that studies confirm that children with IBD show reduced lean body mass and reduced
muscle mass compared to healthy children. Therefore, nutrient deficiencies can occur in
children with lean body mass both with and without IBD, though the mechanisms may
differ [14,15].

Nevertheless, corticosteroid medication may directly cause low growth when admin-
istered for an extended period [8]. Glucocorticoids directly inhibit the chondrocytes of
the bone development plate. However, short-term therapy is not directly associated with
growth retardation. The patient is already below the standard height percentile for their
age at the time of initial IBD diagnosis. However, disease complications such as fistulas are
not related to poor growth [8].

Inflammation in the small intestine causes poor digestion and absorption of meals. As
poorly digested food travels into the colon, diarrhea and nutritional loss worsen [16]. This
is why CD has a higher incidence of malnutrition and growth retardation than ulcerative
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colitis (UC). Because the UC lesion site is restricted to the colon and the patient has normal
small intestine mucosa, malnutrition is less severe than in CD. However, if the lesions are
more extensive and profound, diarrhea is exacerbated when water is reabsorbed into the
colon. For these reasons, malnutrition is common in IBD patients, particularly CD patients,
because various areas are impacted in comparison to UC (small bowel versus colon–rectum
disorders). The pathophysiology of malnutrition is diverse, comprising numerous com-
ponents, including (i) anorexia, food avoidance, and self-imposed hypocaloric diets, and
(ii) increased energy and nutritional losses as a result of malabsorption and gastrointestinal
losses [16,17]. Data on the prevalence of malnutrition in IBD children are broadly accessible
among newly diagnosed patients, accounting for around 60% of newly diagnosed CD
children and 35% of UC [17].

For all these reasons, it is essential to address the nutritional status of children with
IBD during their management and follow-up.

3. Nutritional Management of Pediatric IBD Patients

Several studies have been undertaken to determine the precise function of nutrition
(including malnutrition) and food composition in immune-mediated illness risks, forming
a new profession known as “clinical nutrition” [18]. Clinical nutrition also refers to the
effect of diet on the overall health of the consumer.

The European Society of Clinical Nutrition and Metabolism (ESPEN) defines clinical
nutrition as “the discipline that deals with the prevention, diagnosis, and management of
nutritional and metabolic changes related to acute and chronic diseases and conditions
caused by a lack or excess of energy and nutrients” [19].

Moreover, scientific data support the relationship between diet composition and
the onset, course, and management of IBD [20,21]. Among them, (i) epidemiological
studies have found an association between specific dietary habits and nutrients and an
increased risk of IBD; (ii) some foods and dietary components have the potential to either
enhance or reduce the severity of inflammation; (iii) for some pediatric patients with
an established diagnosis of CD, exclusive enteral nutrition can be considered a primary
induction treatment with efficacy in achieving mucosal healing. (iv) exclusion diets could
treat or prevent disease flares; (v) in IBD children, especially in CD children, malnutrition
and nutrient deficits are frequently evident at diagnosis; and (vi) early nutritional measures
can lead to better disease control, as well as catch-up growth, bone mineral density increase,
and proper pubertal development [20–22].

Therefore, the ultimate goals of nutritional concern in children with IBD are as follows:
(1) improving nutritional status, (2) reducing disease activity, (3) reducing surgery compli-
cations and preventing postoperative complications, and (4) correcting pubertal growth
retardation [8]. Aside from that, the non-pharmacological care of juvenile IBD has evolved,
and dietary alterations are now regarded as critical therapeutic interventions [22–24]. A
nutritional assessment is an essential component in the management of IBD patients be-
cause a poor nutritional status is strongly linked to growth failure, poor bone accrual,
anemia, disrupted pubertal development over time, short stature in adulthood, increased
complication rates, and poor prognosis [25–27].

The recommended approach for IBD patients should include (i) a periodic dietary his-
tory through a 3- to 5-day record of qualitative and quantitative food intake (macro and mi-
cronutrients) and (ii) the evaluation of nutritional status with assessments of weight-for-age,
height-for-age, and BMI z-scores at each visit, and height velocity every 6 months [25,26].

Nutritional management may start before the diagnosis of IBD since some meals can
intensify the symptoms of the patients without knowing that they have a medical condition,
but this does not necessarily mean that the condition is worsening. To determine the current
disease activity and nutritional condition, physicians must examine weight and height
and monitor the aforementioned laboratory tests [27]. Therefore, nutritional management
includes a balanced diet with proteins, fats, micronutrients, and minerals.
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Micronutrients and vitamins are typically deficient in IBD due to the malabsorption
caused by inflammation and/or suboptimal nutritional intake. Micronutrient deficiency
can be present at diagnosis and develop during the clinical course of the disease. Hence,
IBD patients should frequently be examined for micronutrient levels, and specific shortfalls
should be promptly treated [27–29]. In line with this, an appropriate diet can reduce the
chance of IBD flares, while an age-appropriate nutritional status can reduce the risk of
problems and surgery later in the disease’s course. However, supplementation could
benefit IBD pediatric patients due to a high incidence of micronutrient deficiency [30].

According to Directive 2002/46/EC of the European Parliament and of the Council of
10 June 2002, food supplements are concentrated sources of nutrients or other substances
with a nutritional or physiological effect to supplement a standard diet. They can cor-
rect dietary deficiencies or maintain an adequate intake of certain nutrients [31]. Food
supplements include vitamins, minerals, fibers, fatty acids, amino acids, etc. [32].

In Figure 1, we present the main nutritional concerns regarding pediatric patients with
IBD and how they can be managed.
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Figure 1. Nutrition-related concerns in pediatric IBD patients (on the left) and nutritional management
options, including supplements (on the right). Additionally, the most distinctive features of pediatric
IBD are presented in the middle, paying attention to the fact that they are also significantly related
to poor nutrition in children. Parts of the figure were adapted from Servier Medical Art, which is
licensed under CC BY 4.0, https://creativecommons.org/licenses/by/4.0/ Accessed on 25 July 2024.

4. Vitamin Supplements for Children with IBD
4.1. Vitamin D

Vitamin D occurs in nature in four primary forms. Ergocalciferol (vitamin D2) is synthe-
sized by ultraviolet radiation from ergosterol in plants. Cholecalciferol (vitamin D3) is syn-
thesized under the action of ultraviolet radiation from 7-dehydrocholesterol in the skin and
then is hydroxylated in the liver to its main circulatory form 25-hydroxyvitamin D (25(OH)D)
(calcidiol) and in the kidneys to its physiologically active form 1,25-dihydroxyvitamin D
(1,25(OH)2D) (calcitriol) [33]. Calcitriol binds to the vitamin D receptor (VDR), stimulating
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the transcription of vitamin D-dependent genes. The wide occurrence of the vitamin D
receptor in the body, including in the colon, small intestine, bones, breast, pancreas, brain,
pituitary gland, and muscles, can also explain the growing number of diseases associated
with vitamin D deficiency [34].

Vitamin D is a recognized regulator of the immune system. In recent years, several
studies have demonstrated a link between the supply of vitamin D through ultraviolet light
or diet and the occurrence of immune-mediated diseases, including IBD [35]. According to
some authors, the existing north–south gradient in IBD is due to the reduced ultraviolet
exposure north of the equator and the reduced synthesis of vitamin D in the body. Vitamin
D is essential for maintaining intestinal homeostasis, which is impaired in IBD. It enhances
the expression of tight junction proteins in intestinal epithelial cells, thereby reducing
intestinal permeability and the entry of bacterial antigens into the lamina propria. This, in
turn, reduces the preconditions for inflammation at the intestinal mucosa level and has a
beneficial effect if inflammation already exists.

In addition, calcitriol reduces the production of proinflammatory cytokines, such
as IL-1, IL-2, IL-5, IL-6, IL-8, IL-17, INF-gamma, and TNF-alpha, which are involved in
the pathogenesis of IBD [36]. In addition to its anti-inflammatory effect, which results
in a reduction in disease activity, the use of vitamin D in patients with IBD is associated
with some other benefits [35,36]. Patients with IBD usually have decreased bone density,
both primarily as a result of the disease itself and secondarily as a result of corticosteroid
treatment. Vitamin D intake has a beneficial effect on this symptom. Depression and low
mood are common in patients with IBD. As some studies have linked vitamin D deficiency
to an increased predisposition to the development of depression and mood swings, it is
believed that its prophylactic use can have a beneficial effect on this complaint.

Last but not least, vitamin D intake reduces the risk of developing colorectal cancer
(CRC), which in patients with ulcerative colitis (UC) is twice as high as in the general popu-
lation. Furthermore, studies show that higher circulating 25(OH)D levels are associated
with a minimized risk of CRC and improved survival [37]. If we take this observation into
pediatric IBD, it is far more crucial to avoid vitamin D deficiency in children with IBD since
their risk of CRC development is already higher.

The recommended vitamin D supplementation in pediatric patients with IBD is up to
1000 IU/day. Higher doses require close monitoring because of the risk of toxicity [36].

4.2. Vitamin B12

Vitamin B12 is a water-soluble vitamin involved in the formation and regeneration
of red blood cells, the normal functioning of the nervous system, and the metabolism of
proteins, fats, and carbohydrates. As vitamin B12 is absorbed in the ileum, patients with
Crohn’s disease with the isolated involvement of the terminal ileum (L1), ileocolonic form
(L3), or surgical resection may suffer from vitamin B12 deficiency [38]. In such patients,
prophylaxis with vitamin B12 is recommended, and the dose depends on the form of
administration used.

ESPGHAN recommends that either serum cobalamin or methylmalonic acid levels
in blood or urine can be assessed in children with active ileal CD, children with an ileal
resection of >20 cm, and UC children who undergo ileal pouch surgery at least annually
(EL 4) [25]. The position paper also defines the group at greatest risk for vitamin B12
deficiency: CD patients with terminal ileal resection of >20 cm. Additionally, patients with
distal ileal resection of >60 cm require lifelong B12 supplementation.

In the event of proven vitamin B12 deficiency, it is recommended to start timely treat-
ment with the venous form of this vitamin. In the absence of neurological symptoms, the
dose for the pediatric population is 250 to 1000 µg cyanocobalamin every other day for
2 weeks. The treatment should continue with a dose of 250 µg/week until blood counts re-
turn to normal, after which a maintenance dose of 1000 µg/month should be administered.
In the presence of neurological symptoms, treatment should start with 1000 µg cyanocobal-
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amin every other day until there is a change in clinical presentation and laboratory parame-
ters. Then, it should continue with a maintenance dose of 1000 µg/month [38,39].

4.3. Folate/Folic Acid

Folic acid is a water-soluble vitamin of group B (B9). The naturally occurring form of
vitamin B9, folate, and its active form, 5-methyltetrahydrofolate (5-MTHF), is necessary for
cell division and growth and involves several metabolic processes. During pregnancy, folic
acid reduces the risk of congenital abnormalities in the fetus and the risk of premature birth
and is especially important for the condition of the placenta. Some of the drugs used to treat
IBD disrupt folic acid absorption. Therefore, an 800 µg to 1 mg/day supplementation is
recommended in all patients treated with sulfasalazine or methotrexate, including children.
The folic acid supplementation dose in pregnant women is 5 mg/day [39–42].

Although in adults, folic acid deficiency has been estimated in 92% of CD patients and
94% of UC patients [38], in the pediatric population, 10–13% of CD and 3.8–9.7% of UC
patients suffer vitamin B9 deficiency [43].

Interestingly, Heyman et al. demonstrated higher levels of folate in newly diagnosed
untreated IBD children than in healthy children, indicating that IBD treatment strongly
influences folate metabolism and causes long-term clinical implications regarding folate
concentrations [44].

Further, Temtem et al., in their single-arm observational study with 2–21-year-IBD
patients, showed that once-weekly folic acid supplementation at a dose similar to that
seen in a multivitamin may be sufficient to maintain normal folate levels without the
development of adverse effects in juvenile patients with IBD on methotrexate [45].

4.4. Other Vitamins

Other vitamins, such as vitamins A, B1, B6, E, and K, are also discussed in pediatric
patients with IBD. However, studies show that their supplementation is of benefit for these
patients if elevated dosages are administered to make up for deficiencies in absorptive
processes or signaling pathways adversely impacted by the inflammatory process in order
to restore normal levels of the chosen vitamins and minerals [46,47].

We include summarized information on vitamins in Table 1 [33–50].

Table 1. Vitamins in pediatric IBD.

Dietary Supplement Concentration in
Pediatric IBD Biological Function Needed Daily Intake

for Children Sources

Vitamin D (cholecalcif-
erol, ergocalciferol) Reduced

Bone health, immune
function,
calcium absorption

600–1000 IU Sunlight, fortified
milk, fatty fish

Vitamin B12
(cyanocobalamin,
methylcobalamin)

Reduced
DNA synthesis,
hematopoiesis, support
neurological function

250 to 1000 µg of
cyanocobalamin
every other day

Meat, dairy,
fortified cereals

Folate (Vitamin B9) (folic
acid supplements) Reduced

DNA synthesis, cell
division, red blood
cell formation

800 µg to 1 mg/day Leafy greens, beans,
fortified cereals

Vitamin C (ascorbic acid) Normal to Reduced
Antioxidant, collagen
synthesis,
immune function

15–45 mg (varies
by age)

Citrus fruits,
strawberries,
bell peppers

Vitamin A (retinyl acetate
or retinyl palmitate
(preformed vitamin A),
beta-carotene
(provitamin A),

Normal to Reduced Vision, immune function,
skin health

300–600 µg (varies
by age)

Carrots, sweet
potatoes, leafy greens
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Table 1. Cont.

Dietary Supplement Concentration in
Pediatric IBD Biological Function Needed Daily Intake

for Children Sources

Vitamin B1 (thiamine) Normal to Reduced Energy metabolism,
nerve function

0.5–1.2 mg (varies
by age)

Whole grains,
pork, legumes

Vitamin B6 (pyridoxine,
pyridoxal, and
pyridoxamine)

Normal to Reduced
Protein metabolism,
cognitive development,
immune function

600 µg (varies by age) Poultry, fish,
potatoes, bananas

Vitamin E
(d-alpha-tocopherol or
natural mixed tocopherols)

Normal to Reduced Antioxidant, protects cell
membranes

9–16.4 IU/daily
(varies by age)

Nuts, seeds,
vegetable oils

Vitamin K (phylloquinone
or phytonadione) Normal to Reduced Blood clotting,

bone metabolism
30–75 µg (varies
by age)

Leafy greens, broccoli,
brussel sprouts

5. Mineral Supplements for Pediatric IBD
5.1. Calcium

Calcium supplements are recommended in all patients with IBD with a history of
calcium deficiency, low bone density, or those who have received corticosteroid therapy.
The recommended daily intake, children included, is 1200–1500 mg/day, divided into
2–3 doses. It is essential to remember that the body cannot absorb more than 500–600 mg
of calcium at a time and that vitamin D is critical for calcium absorption [47].

Due to insufficient data, the position paper of ESPGHAN does not recommend a
specific dose for calcium supplementation but suggests following the European Food
Safety Authority’s (EFSA’s) recommendations for the general pediatric population (i.e.,
450–1150 mg) [25].

5.2. Iron

Iron deficiency is a common condition in patients with IBD. Its etiology is different.
This may be due to chronic blood loss from the ulcerated intestinal mucosa, impaired
iron absorption in the duodenum, or chronic inflammation. Regardless of the cause, iron
supplementation at a dose of 6 mg/kg/day for 2–3 months is recommended in all patients
(including pediatric) with IBD and iron deficiency. Oral iron therapy has been demonstrated
to change the intestinal microbiome and may worsen intestinal inflammation. Due to the
known proinflammatory effect of oral forms, intravenous administration is preferred.
Liquid medications are preferred if oral forms should be used [47,50].

Furthermore, high-molecular-weight iron dextran, the first generation of IV iron
products, has been linked to severe allergic reactions and should not be administered,
whereas the safety profiles of the second generation of IV iron products—such as ferric
carboxymaltose and iron sucrose—are superior [25].

5.3. Zinc

Zinc deficiency is common in patients with Crohn’s disease (CD), especially in those
with the more common form of the disease, which involves the small intestine. It is clinically
manifested by rashes, changes in taste, smell, and vision, and difficulty healing wounds.
Supplementation at a dose of 5–10 mg/day is recommended [47,51].

We present the summarized information in Table 2, adding information for magnesium,
where the data on pediatric IBD are scarce [25,47,50].
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Table 2. Mineral nutrients in pediatric patients with IBD.

Dietary Supplement Concentration in
Pediatric IBD Role in the Body Needed Daily

Intake for Children Sources

Iron (ferrous sulfate,
ferrous gluconate) Reduced Hemoglobin production,

oxygen transport
6 mg/kg/day
(varies by age)

Red meat, beans,
fortified cereals

Calcium (calcium carbonate,
calcium citrate) Reduced Bone health, muscle

function, nerve signaling
1200–1500 mg/day
(varies by age)

Dairy products, leafy
greens, tofu

Zinc (zinc sulfate,
zinc gluconate) Reduced Immune function, wound

healing, DNA synthesis
5–10 mg/day
(varies by age)

Meat,
shellfish, legumes

Magnesium (magnesium
citrate, etc.) Reduced

Muscle and nerve function,
bone health,
energy production

80–240 mg (varies
by age)

Nuts, seeds,
whole grains

6. Other Supplements under Investigation for Pediatric IBD Nutritional Management

The supplementation mentioned above was validated and approved for clinical use in
children with IBD. However, other supplements are being explored for the pediatric IBD
population, where safety and efficacy should be further assessed.

6.1. Omega-3 Fatty Acids

Omega-3 fatty acids are essential polyunsaturated fatty acids that play an impor-
tant role in some biochemical processes in the human body. There are over 10 different
types of omega-3 fatty acids, but three of them are the most important: alpha-linolenic,
eicosapentaenoic, and docosahexaenoic acid. Omega-3 fatty acids have anti-inflammatory
properties [52,53]. They reduce the synthesis of proinflammatory eicosanoids (arachidonic
acid), reduce the synthesis of proinflammatory cytokines (TNF-alpha, IL-1ß, IL-6, IL-8),
and reduce leukocyte chemotaxis and T-cell activity [54]. In this regard, it is considered
that their use in patients with IBD could be beneficial. Unfortunately, evidence from stud-
ies evaluating the role of omega-3 fatty acids in inducing and maintaining remission in
patients with IBD is contradictory. For this reason, no specific recommendations can be
made in this regard, but their role as a form of adjuvant therapy in the treatment of IBD is
indisputable [54].

6.2. Boswellia serrata

Boswellia is an herbal extract taken from the Boswellia serrata tree. Resin from the
bark of this tree is purported to have anti-inflammatory properties derived primarily from
the two boswellia acids, namely 11-keto-β-boswellic acid and acetyl-11-keto-β-boswellic
acid [55]. The Boswellia acids are specific, non-redox, and noncompetitive inhibitors
of 5-lipoxygenase, the key enzyme of leukotriene biosynthesis, and this is the primary
mechanism for their anti-inflammatory properties. Clinical studies in adults have suggested
that Boswellia serrata resin could be effective in IBD. Gupta et al. evaluated the utility of
Boswellia in inducing remission in patients who have UC compared to sulfasalazine. The
study showed Boswellia to be similar to sulfasalazine in the UC remission rate [56]. A
non-inferiority study by Gerhardt et al. of 102 patients with CD concluded that therapy
with the Boswellia serrata extract H15 is not inferior to mesalazine, and considering both the
safety and efficacy of Boswellia serrata extract H15, it appears to be superior to mesalazine
in terms of a benefit–risk evaluation [57].

6.3. Curcumin

Curcumin (1,7-bis(4-hydroxy-3-methoxyphenyl)-1,6-heptadiene-3,5-dione) is a nat-
ural polyphenol found in the rhizome of curcuma longa (turmeric) and in another cur-
cuma spp. [58]. Curcumin has a broad spectrum of pharmacologic actions, including
anti-inflammatory, antioxidant, and anti-tumor effects [59]. The anti-inflammatory action
of curcumin is caused by the blockade of the transcriptional nuclear factor-kappa B (NF-
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kappa B) with the subsequent inhibition of tumor necrosis factors, IL-12 and IL-2 [59–62].
Studies have shown curcumin to be a natural anti-inflammatory agent that may benefit
IBD patients [63,64]. A pilot study in adult patients with UC and CD demonstrated the
improvement of symptoms and reductions in concomitant medications with an oral intake
of 550 mg of curcumin three times a day [65].

Another study by Hanai et al. showed curcumin as a promising and safe medication
for remission in patients with quiescent UC. In this study, the oral intake of 1 g of curcumin
for 6 months significantly improved the clinical activity and endoscopic indexes compared
to the placebo [66]. In a pilot pediatric study in 11 patients with UC or CD with a forced
dose titration design, curcumin was shown to be well tolerated at all study doses, causing
a lowering of the PCDAI/PUCAI score in three of the study participants [67].

6.4. Butyric Acid

Butyric acid is one of the short-chain fatty acids produced by the colonic microflora
(microbiota) during the fermentation of digestible fiber, such as cereal flour, inulin, and
psyllium [68]. Butyric acid has well-known anti-inflammatory effects by inhibiting NF-κB,
which reduces the expressions of cytokine genes, including TNFα, IL1β, IL2, IL6, IL8, and
IL12 [69]. Butyric acid has also been shown to stimulate mucin production through an
increased expression of mucin genes, such as MUC2, and to stimulate the physiological
proliferation of normal colonocytes [68,70]. The anti-inflammatory properties and the ability
to strengthen the wall of the intestinal cells make butyric acid a promising therapeutic
agent, particularly in patients with UC—most patients with UC ulcerative colitis have an
increased intestinal wall permeability, a “leaky gut” and a reduced thickness of the mucosal
barrier [71].

Several studies evaluate the use of butyric acid as mono- or adjuvant therapy in IBD
patients. They have several limitations, including the fact that not all are randomized, the
small numbers of patients studied, the different methods of butyric acid administration
(oral/enema), and the various criteria for endpoint evaluation, but in summary, all of them
report that the use of butyric acid has beneficial effects for the treatment of IBD [72–79].

Table 3 presents the main groups of supplements for pediatric IBD and their main
benefits [52–79].

Table 3. Main groups of supplements and their effects and benefits for pediatric patients with IBD.

Supplements Type of Supplements Effects/Benefits

Omega-3 fatty acids Fish oil supplements Anti-inflammatory effects, improved mucosal healing.
Boswellia serrata Boswellia extract supplements Anti-inflammatory effects, pain relief.
Curcumin Curcumin extract supplements Anti-inflammatory effects, antioxidant properties.
Butyric acid Butyrate supplements Gut mucosal integrity support, anti-inflammatory effects.

6.5. Cannabidiol (CBD) Oil

A review by Nduma et al. (2023) [80] on the use of cannabinoids in the treatment of
IBD demonstrated promising outcomes, as reported in most of the chosen studies, which
included decreased clinical complications measured by weight gain, an improved patient
perception of their health, reduced clinical complications, as measured by Mayo scores,
Crohn’s Disease Activity Index (CDAI) score, the Lichtiger Index, Harvey–Bradshaw Index,
or general well-being. However, the use of cannabinoids is still debatable because robust
data have not yet emerged, particularly when it comes to dosing and delivery methods [80].

However, when we speak of cannabidiol for children with IBD, there is “still a long
way to go”, according to Halbmeijer et al. [81]. Although the role of the endocannabinoid
system within the GI tract is widely researched, there is a lack of studies to determine
the safety and effectiveness of cannabis for pediatric IBD, as well as to define the proper
cannabis modalities, their components, applications, and forms.
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Valuable information for cannabinoid uses in IBD is still scarce. Survey-based studies
have shown that several cannabis products improve appetite, nausea, and abdominal
discomfort for the symptomatic control of IBD. However, they may also increase craving,
tolerance, dizziness, and drowsiness [82–85].

Hoffenberg et al. asked several questions while discussing the use of cannabinoids
in pediatric IBD: “Is it beneficial? What are the risks? How should we evaluate special
considerations in IBD? Do our IBD patients use cannabis differently than those who use it
for recreational use? Are IBD patients at greater risk for addiction (i.e., combined use with
narcotics after surgery or for chronic pain)? What impact does intestinal inflammation or
dysmotility have on the absorption of edibles? And how do the chemicals in cannabis affect
other medications used to treat IBD?” [83]. In conclusion, due to an incorrect public percep-
tion of the safety of the regular use of cannabis, despite some possible immune-modifying
effects of cannabis on IBD, the benefits and significant risks need to be better considered.

7. Probiotics in Pediatric IBD

The ESPGHAN position paper clearly states that due to a limited number of high-
quality studies on the effect of probiotics in pediatric IBD, data are limited—only 3 RCTs
(2 in UC and 1 in CD). Some extrapolations can be made from adult data, but they can
hardly be applied to the pediatric population [86–88].

Amon these statements are the following: 1. VSL#3 or Lactobacillus reuteri ATCC
55730 can be used as an adjuvant to standard therapy for the induction of remission in
mild-to-moderate pediatric UC (EL 2); 2. VSL#3 or Escherichia coli Nissle can be used
as an alternative to 5-ASA therapy in the maintenance of remission in mild-to-moderate
pediatric UC, especially in mesalazine (5-ASA) intolerance (EL 2); and 3. VSL#3 has shown
efficacy for maintaining antibiotic-induced remission in pouchitis and for preventing it in
adults (adult EL 2; pediatric EL 5). It was clearly stated that results from clinical trials are
strain-specific and should not be extrapolated to other bacterial strains [25].

Moreover, ESPGHAN does not recommend the use of probiotics in the induction or
in the maintenance of remission in pediatric CD (EL 2). Additionally, as a general rule,
probiotics should be used with caution in immunocompromised patients and those with a
central venous catheter [25].

8. Conclusions

In conclusion, dietary supplements could serve as concentrated sources of nutri-
ents with potential nutritional or physiological effects in children with IBD. Their use
is widespread in pediatric IBD management, and their efficacy and safety profiles are
intensively researched since the nutritional management of pediatric IBD is of the utmost
importance for patient well-being. Moving forward, further research is needed to elucidate
the optimal role of dietary supplements in pediatric IBD management, ensuring personal-
ized and evidence-based approaches to improve nutritional status and overall outcomes in
affected children.
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