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Abstract 

Background: Nutrition related publications in pediatric population cover wide range of topics and 

therefore it is usually difficult for clinicians to get an overview of recent nutrition related guidelines 

or recommendations.  

Methods: The Special Interest Group (SIG) of Pediatrics of European Society for Clinical Nutrition and 

Metabolism (ESPEN) performed a literature search to capture publications in the last five years 

aiming to provide the latest information concerning nutritional issues in children in general and in 

specific diseases and to discuss progression in the field of pediatric nutrition evidence-based practice.  

Results: Eight major topics were identified as the most frequently reported including allergy, critical 

illness, neonatal nutrition, parenteral and enteral nutrition, micronutrients, probiotics and 

malnutrition. Furthermore, it was noted that many reports were disease focused or included 

micronutrients and were, therefore, represented as tables.  

Conclusion: Overall, it has been shown that most reports on nutrition topics in pediatrics were 

systematic reviews or guidelines/position papers of relevant societies, but many of them basing the 

conclusion on a limited number of high-quality randomized controlled trials or large observational 

cohort studies.  

 

Key words: guidelines, feeding, allergy, parenteral, enteral, micronutrients, malnutrition 
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Introduction 

In 2015 the Special Interest Group (SIG) of Pediatrics was founded following a survey among 

members of The European Society for Clinical Nutrition and Metabolism (ESPEN), which showed that 

there was an unmet need for more pediatric related topics and representation within the activities of 

the society and its annual congress (1). In line with this need, the SIG of Pediatrics reported a search 

on existing clinical trials at the 38
th

 annual ESPEN congress in 2018. It was found that 430 clinical 

nutrition trials in pediatrics were registered and that research focused primarily on a variety of 

specific diseases and obesity (2). Here, the SIG group has conducted a literature search to give an 

overview of guidelines, position papers from scientific societies, systematic reviews and meta-

analysis published over the last 5 years. Eight major topics were identified, and other topics were 

categorized under a miscellaneous category. The aim of this overview is to provide the latest 

information concerning major nutritional recommendations and systematic reviews in children in 

general and in specific diseases and to discuss progression in the field of pediatric evidence-based 

nutrition practice. 

 

Methods 

Review of the literature in the PubMed database was performed using the following terms: (child or 

children or pediatric) AND (nutrition or feeding or feed or eating or diet)). For every specific disease 

or condition more detailed literature search was performed. Only articles published in English and in 

a pediatric population (up to 18 years of age) from January 1
st

, 2015 to October 1
st

, 2020 were 

included. The search was limited to guidelines, position papers, recommendations of pediatric 

societies and systematic reviews covering a wide range of clinical nutrition literature. The eight major 

general topics including allergy, critical illness, neonatal intensive care, enteral and parenteral 

nutrition (PN), vitamins, minerals and trace elements, malnutrition, probiotics are presented in more 

detail while nutritional topics in specific diseases and micronutrients are presented in Table 1 and 

Table 2.  
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Results  

Allergy and eosinophilic disorders 

Major randomized controlled trials (RCT) that evaluated early vs late introduction of allergens were 

published in 2015 and 2016 and were subsequently analyzed in a meta-analysis (3). The LEAP Trial 

(Learning Early about Peanut Allergy) demonstrated an 11-25% absolute reduction in the risk of 

developing peanut allergy in high-risk infants when peanuts were introduced early in the 

complementary feeding, between 4 and 11 months of age (4). A meta-analysis that included 5 trials 

(1915 participants in total) showed that early egg introduction between 4 to 6 months was 

associated with a reduced egg allergy risk (risk ratio [RR] 0.56 [95% CI 0.36–0.87], p<0.009), with 

similar findings in studies including populations at normal-risk, high risk, and very high-risk of allergy 

(3). 

The first interim guidelines were published early after the LEAP trial because new Level 1 of evidence 

was available prompting a need to assist the clinical decision making regarding the peanut 

introduction (5). In later years the National Institute of Allergy and Infectious Diseases (NIAID) 

published addendum guideline (6-11). These guidelines categorize infants into 3 categories. In infants 

with severe eczema, egg allergy or both evaluation by sIgE and/or skin-prick test and, if necessary, an 

oral food challenge is strongly recommended. This test should guide introduction of peanut-

containing foods (earlier age for peanut introduction being 4-6 months). In children with mild-to-

moderate eczema, peanut containing foods should be introduced at about 6 months and in children 

with no eczema or food allergies, age-appropriate peanut containing foods introduction in 

accordance with family preferences and cultural practices is recommended (7). 

A position paper by the European Society for Pediatric Gastroenterology, Hepatology, and Nutrition 

(ESPGHAN) on complementary feeding stated that allergenic foods may be introduced when 

complementary feeding is commenced any time after 4 months (17 weeks) but infants at high risk of 

peanut allergy (those with severe eczema, egg allergy, or both as defined in the LEAP study) should 
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have peanut introduced (e.g., as smooth peanut butter) between 4-11 months, following evaluation 

by an appropriately trained professional (12). 

In 2017 the Asia Pacific Association of Pediatric Allergy, Respirology and Immunology (APAPARI) 

published a consensus statement in regard to the allergenic foods for the prevention of food allergy 

(13). This statement also recognized 3 groups of infants based on allergy risk, but provides guidelines 

depending on the availability of allergy expertise in specific area.   

 

Critical illness and pediatric intensive care 

In 2016 an updated Cochrane systematic review was published concerning nutritional support in 

critically ill children (14).  Only one trial was found as relevant and involved seventy-seven children 

with burns. A systematic review concerning the use of PN identified only 6 small RCTs that 

investigated the impact of a different dose or composition of PN in critically ill infants or children 

treated in the pediatric intensive care unit (PICU) (15). The few RCTs suggested that surrogate 

endpoints (e.g. laboratory parameters) can be affected by providing parenteral nutrition to critically 

ill children, but the studies were not statistically powered to draw robust clinical conclusions. From 

2016 onwards the Chinese group of experts from the Emergency Group of Chinese Pediatrics Society, 

Pediatrics group of Chinese Emergency Society, American Society for Parenteral and Enteral Nutrition 

(ASPEN) and European Society of Paeditric and Neonatal Intensive Care (ESPNIC) guidelines for 

nutritional support in critically ill children were published, as well as a consensus statement for the 

Asia-Pacific and Middle East region (16-19). Furthermore, both the combined 

ESGPHAN/ESPEN/European Society Pediatric Research (ESPR)/ Chinese Society for Clinical Nutrition 

and Metabolism (CSPEN) guidelines on pediatric parenteral nutrition (2018) and the Surviving Sepsis 

Campaign International Guidelines for the Management of Septic Shock and Sepsis-Associated Organ 

Dysfunction in Children (2019) contain information concerning nutritional support of the critically ill 

child (20-27). These recommendations were mainly influenced by the results of the PEPaNIC trial, an 

RCT which included 1440 patients and showed that withholding PN for one week (Late-PN) while 
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giving micronutrients resulted in fewer new infections and reduced the duration of PICU stay as 

compared to initiating PN at day 1 (Early-PN) (28).  

Finally, two manuscripts were published with specific topics. One about the current evidence and 

guidelines for the optimal prescription and delivery of nutrition for pediatric patients receiving 

extracorporeal membrane oxygenation (ECMO) (29) and one systematic review about estimation of 

resting energy expenditure (REE) using predictive equations in critically ill children (30). It was 

concluded that no equation could successfully predict REE within ±10% of measured energy 

expenditure in >50% of observations. Furthermore, it was stated that indirect calorimetry is urgently 

needed for the critically ill pediatric population. This statement is debatable because it hasn’t been 

proven yet that use of indirect calorimetry may have impact on the outcome and also because there 

is lack of appropriate equipment at this moment. 

 

Neonatal intensive care 

Most manuscripts concerned nutrition in preterm infants but no large RCT trials were found. Two 

manuscripts described the current evidence on optimal protein intake and the relationship between 

arginine intake in PN and plasma arginine concentrations (31, 32). A topic of interest is feeding the 

late and moderately preterm infants, discharge criteria for the late preterm infant, transitioning 

breastfeeding after discharge from the neonatal intensive care unit and weaning and complementary 

feeding (33-36). In a systematic review which was published in 2016 (before new ESPGHAN 

guidelines on PN were published, see below in the topic PN) the effect of early initiation of PN with 

high protein and relatively high caloric intake on homeostasis in very preterm infants during the first 

few postnatal weeks was considered. It was concluded that optimal PN following new guidelines in 

very preterm infants, despite their demonstrated benefits on growth, may induce adverse effects on 

ionic homeostasis (37). In two reviews, feeding practices in infants born at term were described and 

related to supplementation of long chain polyunsaturated fatty acids and the use of glucose gel as 

treatment strategy for transient neonatal hypoglycemia (38, 39). Additionally, the management and 



8 

 

nutrition of neonates during the COVID-19 pandemic was presented in a review of the existing 

guidelines and recommendations (40) finding that all guidelines recommended to continue 

breastfeeding or feeding with expressed maternal milk with except for Chinese recommendations 

that suggested avoiding breastfeeding.  

To address the current state of knowledge and to support systematic reviews that will be used to 

develop evidence-based guidance for the nutritional care of preterm and high-risk newborn infants, a 

consortium in the US initiated the Pre-B Project. This consortium will address specific themes 

concerning the nutritional care of preterm infants (41, 42).   

 

Oral and enteral nutrition  

Information related to human milk/breast feeding was addressed in two studies. The society of 

Pediatric nurses (SPN) developed clinical practice guidelines for the use of human milk and 

breastfeeding for the hospitalized infant/child beyond immediate neonatal care in order to promote 

prolonged exclusive breastfeeding (43). It consists of best evidence for lactation support and care, 

operational definitions and 10 recommended steps for the protection and promotion of human milk 

and breastfeeding in vulnerable infants. The other study related to breast milk is a systematic review 

including 36 studies with quantitative information on the direct relation between maternal nutrition 

and breast-milk composition (44). Overall, available information was found to be scarce and diverse 

with most evidence for the link between fish consumption and high docosahexaenoic acid in breast 

milk and dietary vitamin C and its concentration in breast milk.  

The relationship between milk or milk products and growth, body composition and/or bone health in 

healthy children was assessed in two studies. A meta-analysis including 17 trials found that children 

aged 6-18 years consuming milk and milk products were more likely to achieve a lean body 

phenotype (45) compared to control groups, whereas no significant differences in terms of height 

were found. The systematic review of 13 controlled trials by de Lamas et al (46) about the effect of 

dairy product consumption on height and bone mineral content in children <18 years showed a 
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similar inconclusive relationship with linear growth but a positive association with increase in bone 

mineral content.  

The Committee on Nutrition of the ESPGHAN published two position papers based on extensive 

literature search and expert opinion; the first one about complementary feeding (12) is an update of 

the 2008 position paper with a focus on healthy term infants in Europe and includes new evidence 

from RCTs on introduction of gluten and allergenic foods. The second paper covers the topic of 

Young Infant Formula (47) and states that it’s routine use is not recommended in children from 1-3 

years of life, but that can be useful as part of a strategy to increase the intake of vitamin D, iron, and 

polyunsaturated fatty acid and decrease the intake of protein compared with unfortified cow’s milk. 

Protein Quality of Follow-up formula for young children (FUF-YC) and Ready-to-Use-Therapeutic 

Foods (RUTFs) was the topic of an FAO Expert Working group paper (48). Specific recommendations 

on protein requirements and corresponding amino acid (AA) requirements were made based on 

currently available protein and indispensable amino acid digestibility data. Furthermore, it provides 

practical guidelines and assistance to countries and the industry on how protein quality should be 

assessed.  

Two systematic reviews and one position paper were published regarding enteral nutrition and post-

pyloric feeds. The ESPGHAN position paper (49) based on systematic literature search 1982-2018, 

states that jejunal feeding is a safe and effective means of enteral feeding when gastric feeding is 

insufficient to meet nutritional needs. It also advises to involve a multidisciplinary team in the 

decision making and follow-up of patients with a jejunal tube. A systematic review (50) about 

gastrojejunostomy tube complications published before this position paper, assessed 48 studies 

(1996-2016) representing >2700 procedures. It showed a significant overall complication risk, 

especially in children <10 kg (perforation rate 3.1% vs 0.1%; relative risk 9.4 compared to children 

>10 kg), and a need for frequent replacement/revision. A systematic review about the safety of early 

enteral nutrition after gastrointestinal anastomosis surgery was recently published by Braungart et al 

(51). The conclusion, based on limited studies (n=10) and patients (n=451), was that there is no clear 
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disadvantage of providing early (<24 hours, range 2-72 hours) enteral feeding versus a prolonged nil 

by mouth approach.  

 

Parenteral nutrition 

Most papers came from the 2018 ESPGHAN/ESPEN/ESPR/CSPEN guidelines on pediatric PN, a 

revision of the previous document prepared by the same organizations in 2005 (22-27, 52-60). The 

recommendations were developed as a combination of available literature between 2004 and 2017 

and the opinions of experts. GRADE approach was used to assess the quality of evidence. 

Recommendations were assigned according to the level of evidence (58).  

The most relevant consideration in these guidelines include the use of Schofield's equation for 

calculation of resting energy expenditure, although the use of indirect calorimetry is desirable in a 

subgroup of patients with suspected metabolic alterations or malnutrition (22). The guidelines, 

following the results of PEPaNIC study suggest withholding PN for one week in critically ill children 

while giving micronutrients (28). Regarding amino acids supply the most relevant recommendation 

was not to go above 3.5 g/kg in preterm infants (postnatal day 2 onwards should be between 

2.5 g/kg/day and 3.5 g/kg/day and should be accompanied by non-protein intakes of more than 

65 kcal/kg/day and adequate micronutrient intakes) (26). Intravenous lipid emulsions (ILE) should be 

an integral part of parenteral nutrition either exclusive or complementary to enteral feeding (27). In 

preterm infants, lipid emulsions can be started immediately after birth and no later than on day two 

of life and for those in whom enteral feeding has been withdrawn, they can be started at time of PN 

initiation. Lipid intake should not exceed 3 g/kg/day in term infants and 4 g/kg/day in preterm infants 

(27).  

Organizational aspects of PN as well as a chapter on home parenteral nutrition was also included  in 

these  guidelines, but most of the recommendations were based on expert opinions (56). Individually 

tailored PN solutions should generally be used when the nutritional requirements cannot be met by 
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the available range of commercially available PN formulations (59). Lastly, a chapter is included 

emphasizing possible PN complications and how to avoid them (60). 

NICE guidelines 2020 on neonatal PN advise to start PN in preterm neonates as soon as possible, 

within 8 hours after birth at the latest, and favor the use of standardized neonatal parenteral 

nutrition (“standardized bags”). In contrasts to  the ESPGHAN guidelines, it recommends amino acid 

amount to go up to 4 g/kg/day (61). The guidelines include a section on information and support for 

parents and caregivers. Irish guidelines, published in 2020 (62), are mainly based on ESPGHAN 

guidelines. 

A literature review (non-systematic) was published regarding trace elements provision and dosing in 

pediatric PN (63).  Based on current evidence, the authors conclude that there is a need to review 

the formulation of commercial solutions that contain multiple-trace elements and to enable 

individual trace elements additives to be available for specific indications. Literature supports the 

removal of chromium provision, whereas the use of manganese and molybdenum supplementation 

is debated (63). Preterm neonates may have higher parenteral requirements in iodine, selenium and 

copper than previously recommended (63). 

Ultrasound guidance may be used in order to reduce complications during venous catheterization 

(57). The use of heparin flushes for maintaining patency was not recommended, and the use of locks 

for preventing or treating catheter related bloodstream infections (CRBSI) was discussed and 

taurolidine line lock had the most evidence for the use in preventing  CRBSI (57). Adherence to CVC 

care protocols is essential in reducing infectious complications (64).  

An additional three papers referred to strategies and recommendations for preservation of CVCs in 

children (65-67). In particular, the VANGUARD Task Force, not specifically for PN use, had details on 

the elements of an individualized plan of care and emphasizes a patient-centered, multidisciplinary 

approach (65). Phua et al (66) reviewed all studies gathering information on Candida catheter blood 

related infection in Home PN patients. Major guidelines advocate catheter removal prior to systemic 

antifungal treatment, although some studies suggest more conservative treatment with the use of 
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catheter lock solutions, but evidence is not yet firmly established (66). In the third, which is a 

systematic review on the use of anticoagulants for the prevention and treatment of catheter-related 

thrombosis in adults and children on PN (67),  the authors conclude there is insufficient evidence to 

allow consensus to be reached on the topic, mainly because of the low quality of most papers 

included.  

 

Micronutrients  

There have been several Cochrane systematic reviews, guidelines, meta-analyses and position papers 

on a) assessment of micronutrient status and b) micronutrient supplementation in healthy and sick 

children (Table 2). Recommendations are also made for clinical practice but also for public health in 

low-medium-income countries. Majority of the available guidelines/recommendations focused on 

recommendations for vitamin D intake (68-71). In a societal position paper endorsed by ESPGHAN, 

there is debate on the various approaches available to assess micronutrient status in sick children 

and discuss their advantages and disadvantages (72). The authors conclude that a multimodal 

approach, including clinical examination, dietary assessment, and laboratory biomarkers is the 

optimal way to ascertain the micronutrient status of individual patients. They also highlight that in 

the presence of acute inflammatory conditions, micronutrient measurements in plasma are unlikely 

to reflect true body status and recommend their replacement by other biomarkers and assessments 

such as dietary assessment and functional assays. One opinion paper from the European Academy in 

Paediatrics, one metanalysis and regional practice guidelines focused on the optimal 

recommendations for vitamin D intake (69). The European Academy in Paediatrics does not justify 

the routine screening for vitamin D deficiency in healthy children. They propose evaluation of vitamin 

D status in children belonging to high-risk groups. They also recommend that all infants up to 1 year 

of age should receive an oral supplementation of 400 IU/day of vitamin D. In the systematic review 

by Brett et al serum responses to vitamin D intake differ according to the baseline vitamin D status, 

dietary intakes, and delivery mode, but not age, sex, or latitude (68). In a regional guideline for the 
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Gulf countries, the recommendations for vitamin D intake vary according to age, pregnancy, 

prematurity, obesity and skin color (70).  

 

Over the past two years two Cochrane systematic reviews and metanalyses explored the effect of 

vitamin K and vitamin D in improving the outcomes of people with cystic fibrosis (73) and sickle cell 

anemia (71), respectively. Both reviews concluded that there is currently very little evidence of good 

quality to draw any recommendations. Until further evidence becomes available, the authors of 

these systematic reviews recommend use of guidelines currently endorsed by professional bodies.  

In another Cochrane systematic review and metanalysis, Peña-Rosas determined the benefits and 

harms of rice fortification with vitamins and minerals (iron, vitamin A, zinc or folic acid) on 

micronutrient status and health-related outcomes in the general population (74). The authors 

conclude that fortification of rice with iron alone or in combination with other micronutrients may 

make little or no difference in the risk of having anaemia or presenting iron deficiency. Likewise, 

fortification of rice with iron and other micronutrients such as vitamin A or folic acid may make little 

or no difference in the risk of having vitamin A deficiency or on the serum folate concentration. It 

was also explored whether fortification of staple foods (sugar, edible oils, edible fats, maize flour or 

corn meal, wheat flour etc.) with vitamin A alone or in combination with other vitamins and minerals 

can reduce vitamin A deficiency and improve health-related outcomes in the general population (> 2 

years) (75). As an overarching conclusion the authors suggest that fortification of staple food with 

vitamin A may increase serum retinol concentration, but it is uncertain whether the intervention 

reduces the risk of subclinical vitamin A deficiency.  

Mihatsch and the Committee on Nutrition of ESPGHAN extensively discuss current prophylaxis 

practices and outcomes and provide recommendations for the prevention of Vitamin K deficiency 

bleeding in newborn infants (76). They provide recommendations for oral and intramuscular 

application and the panel recommends the latter as the preferred route. 
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Malnutrition including severe malnutrition 

A systematic review addressed the question whether the current antibiotic recommendations from 

the World Health Organization (WHO) guidelines for the treatment of severe acute malnutrition 

(SAM) should be revisited (77). Largely based on a meta-analysis (78) of two RCTs (79, 80) on 

antibiotic treatment for children with uncomplicated SAM, the authors concluded that the continued 

use of oral amoxicillin is still justified for treating these children as outpatients. No strong evidence 

was found to change the current parenteral antibiotic guidelines for children with complicated SAM. 

The authors did note however that further clarification should be provided to harmonize different 

antibiotic regimens amongst different guidelines or to continue parenteral antibiotics beyond 2 days, 

if indicated by the clinical condition (77). The overall efficacy of these WHO guidelines for inpatient 

treatment of SAM was investigated in a systematic review with meta-analysis (81). This meta-

analysis, based on 3933 children, concluded that the odds ratio for case fatality rate of treatment 

according to the WHO protocol vs (different) “conventional” protocols was 0.59 (95% CI 0.46-0.76). 

Children treated with conventional protocols received higher energy dense diet with less rigorous 

follow up.  

 

Probiotics 

Over the past 5 years, several guidelines, recommendations, and systematic reviews on the use of 

probiotics in children were published (82-95). Most of these were relevant to conditions of the 

gastrointestinal tract including the prevention of nosocomial and antibiotic-associated diarrhea; 

treatment of acute gastroenteritis and functional gastrointestinal disease. Importantly in the year 

2020 an international group of scientists divided the genus Lactobacillus into groups of closely 

related species, which share certain physiological and metabolic properties, under new genus names 

(96). That was the result of the DNA-based analytical tools that showed that different species 

historically grouped under Lactobacillus are very genetically diverse. Following led to reclassification 
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of some of the most studied probiotics, e.g. Lactobacillus rhamnosus was reclassified to 

Lacticaseibacillus rhamnosus and Lactobacillus reuteri to Limosilactobacillus reuteri.  

The  use of L. rhamnosus GG (LGG), at more than 10
9 

CFU/day, was recommended for the prevention 

of nosocomial diarrhoea (85). In the year 2018 two large RCTs were performed questioning the use 

of probiotics in the acute gastroenteritis (97, 98). Therefore ESPGHAN working group updated the 

recmmmendations stating that Saccharomyces boulardii CNCM I-745, LGG and L. reuteri DSM 17938 

could be recommended for adjunct treatment in acute gastroenteritis (86) and S. boulardii and LGG 

for prevention of antibiotic associated diarrhea (89). L. reuteri DSM 17938 for the treatment of 

infantile colics, especially in breastfed babies (94). For other probiotics the evidence is less 

supportive. Safety aspects were discussed in several of these position papers and 

guidelines/recommendations. Overall, use of probiotics is safe although the Expert Panel of the 

European Paediatric Association (EPA) recommends caution with their use in premature neonates, 

immunocompromised patients, critically ill patients, those with a central venous catheter, cardiac 

valvular disease and short-gut syndrome (99). Others recommend the use of specific probiotics with 

a history of safe use in preterm and term infants and for the prevention of necrotizing enterocolitis 

(87). The use of probiotics in prevention of urinary tract infection and the treatment of constipation 

in children is not supported by the currently available literature (91). 

 

Miscellaneous 

In the last 5 years a number of narrative reviews, systematic-reviews, meta-analyses, consensus and 

position papers have been published with a view to provide recommendations for specific diseases 

(liver and renal diseases),  pediatric conditions/symptoms (e.g. diarrhea) and miscellaneous issues 

related to pediatric nutrition (e.g. sugar and sweeteners consumption, dyslipidemia, fibre, early 

feeding, dysphagia, etc.)(100-131) Details on the characteristics of these studies and relevant 

recommendations can be found in Tables 1 and 3 (miscellaneous). 
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Discussion  

In the current manuscript we provide an overview of published reports concerning guidelines, 

position papers from scientific societies, systematic reviews and meta-analyses published over the 

last 5 years (until October 2020). We identified 8 major topics and within these topics most reports 

were found in allergy and parenteral nutrition. Additionally, we have summarized in tables most 

commonly reported nutrition topics in specific diseases and the recommendations for the use of 

micronutrients, and some remarkable issues that were noticed will be discussed. 

Collectively, we found that there is an abundance of guidelines/recommendations, but the question 

is how many are based on sound, new RCT, or large observational cohort studies. In 2018 the SIG of 

Pediatrics reported that only a limited number of large RCT’s could be identified which might have an 

impact on the development of clinical guidelines (1). Many of the reports are based on studies of low 

quality or consensus statements of scientific working groups of international societies such as 

ESPGHAN, ESPNIC and ASPEN. On the other hand, there are some remarkable RCT's which have 

influenced the guidelines. In allergy, the LEAP Trial (Learning Early about Peanut Allergy) 

demonstrated an 11-25% absolute reduction in the risk of developing peanut allergy in high-risk 

infants when peanuts were introduced early in complementary feeding, between 4-11 months of age 

(4). In critically ill children and neonates the PEPaNIC trial showed that withholding PN for one week, 

while giving micronutrients, resulted in fewer new infections and reduced the duration of PICU stay 

as compared to initiating PN at day 1. The results of this trial had a major impact on the guidelines 

concerning the topic parenteral nutrition (28). 

While it is recommended to withhold parenteral AA and lipids and to lower the amount of 

carbohydrates in the first week after admission in critically ill children and neonates, 

supplementation of micronutrients is recommended. Important clinical topics were addressed in the 

many systematic reviews, meta-analyses, and position papers we reviewed and summarized. In 

assessment of micronutrient status in sick children, it is important to consider the presence of acute 

inflammatory conditions because micronutrient measurements in plasma are than unlikely to reflect 
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true body status and therefore other biomarkers and assessments such as dietary assessment and 

functional assays have to be performed.  

Concerning the topic enteral feeding one systematic review included 36 studies with quantitative 

information on the direct relation between maternal nutrition and breast-milk composition (44). 

Most evidence was found for the link between fish consumption and high docosahexaenoic acid in 

breast milk and dietary vitamin C and its concentration in breast milk. These findings highlight the 

importance of the eating of (fatty) fish not only during pregnancy but also during the lactation 

period. 

Also of interest is a systematic review about the safety of early enteral nutrition after gastrointestinal 

anastomosis surgery (51). The conclusion supports to provide early (<24 hours) enteral feeding 

instead of a prolonged period of a nil by mouth approach.  

Concerning the overview, we provided on the specific diseases, it can be concluded that the general 

statements about starting enteral and/or parenteral nutrition can be applied in these groups in the 

acute phase of disease. However, there is a need for nutritional protocols for these specific diseases 

after the acute phase accounting for optimal growth and development. Of interest are also studies 

done in oncology patients, where a systematic review including 46 studies showed both a high 

prevalence of undernutrition (0-65%) and overnutrition (8-78%). Undernutrition was associated with 

poor clinical outcomes, but reverse causation needs to be considered (132). Parental involvement in 

exercise and diet interventions for childhood cancer survivors showed to have positive outcomes on 

long-term lifestyle changes in these patients (133). Focus of future research therefore could be more 

on the role of parents and caregivers in relation with dietary habits, lifestyle and quality of life.  

In conclusion, there is a wealth of reports in pediatric nutrition published within the last 5 years and 

whereas recommendations are based on many systematic reviews there is a lack on large RCT’s and 

cohort studies to generate strong recommendations. It might be of interest to compare all these 

reports and identify similarities and inconsistencies in recommendations.  
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Table 1. Overview of disease-specific guidelines, recommendations and systematic reviews with meta-analyses published in the last 5 years.  

Disease/disorder Reference Description  

Cardiac  Karpen (2016) (134) Review showing that neonates with congenital heart disease (CHD) are at increased 

risk of developing NEC, particularly the preterm population. Standardized feeding 

protocols may affect both incidence of NEC and growth failure in infants with CHD.  

Mangili et al (2018) (135) Review stating that there is a lack of standardized feeding protocols and caloric goals 

about how to feed neonates with CHD. Eating difficulties may persist even after 

discharge because these patients require nutritional support through nasogastric 

tubes or percutaneous endoscopic gastrostomies. 

Zhang (2019) (136) Review to examine the nutrition conditions in perioperative children with CHD and 

the main problems in nutrition management in the cardiac intensive care unit 
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Cystic fibrosis Castellani et al (2018) 

(137) 

A revision of the best practice guidelines of the European Society of Cystic Fibrosis 

addressing key aspects of CF care. It is endorsed by the CF Network in ERN LUNG and 

CF Europe and is expected to be useful to clinical teams both in countries where CF 

care is developing and those with established CF centres. Nutritional topics 

discussed are goals, assessment and monitoring of nutritional status; assessment 

and treatment of exocrine pancreatic insufficiency; preventive and interventional 

nutritional care; and screening for diabetes mellitus and CF bone disease.  

Wilschanski et al (2016) (138) Summary of the ESPEN-ESPGHAN-ECFS Guidelines (139) on nutrition care for infants 

and children with CF. Highlighted recommendations are presented in some practical 

tables.  

Turck et al (2016) (139) ESPEN-ESPGHAN-ECFS guidelines on nutrition care for infants, children, and adults 

with cystic fibrosis – both general and specific. Specific guidelines include 

assessment and monitoring of nutritional status, feeding newly diagnosed infants, 

nutrition counselling, energy intake, sodium supplementation, micronutrient 

supplementation and monitoring, PERT, malnutrition, CF-related complications 

(bone disease, diabetes and liver disease) 
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Lahiri et al (2016) (140) Clinical practice guidelines from the American Cystic Fibrosis Foundation specifically 

for preschoolers (2 to 5 year of age). It includes 22 comprehensive evidence-based 

and consensus recommendations on nutritional care:  nutritional status assessment, 

nutritional intake, nutritional therapy, PERT, vitamin supplementation and routine 

monitoring. It also provides a nutritional algorithm including consideration of G-

tube.    

Diarrhea (acute) Lo Vecchio A et al (100) Algorithm by the ESPGHAN and ESPID of management of an infant with acute 

diarrhoea should include:  

1) screening dehydration with validated clinical tools  

2) rehydration interventions and early refeeding  

3) agents to reduce the severity and duration of the diarrhoea. Lactose should 

always be withdrawn.  

Guarino A et al (101) 

 

Systematic review showing moderate clinical benefit of some probiotic strains (LGG 

and S. boulardii) in the treatment of acute diarrhoea 

Diabetes mellitus type 1 Smart et al (2018)(141) 

Sundberg  et al (2017) (142) 

The International Society for Pediatric and Adolescent Diabetes (ISPAD) published 

the last guidelines on nutritional management in children and adolescents with 
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diabetes. Although most recommendations are based in low grade evidence (C-E), 

they emphasized the implementation of individualized meal plans with prandial 

insulin adjustments, the importance of meal-time routines with limitations on 

snacking and enhanced the role of carbohydrate counting as well as the use of 

glycemic index to benefit glycemic control.  

Chiang et al (2018) (143) 

 

In the same direction of ISPAD are the recommendations on Nutrition therapy from 

the American Diabetes Association 

Esophageal atresia Krishnan et al (2016) (144) 

 

The GI working group of International Network on Esophageal Atresia (with 

members from ESPGHAN/NASPGHAN) developed uniform evidence-based 

guidelines for the management of GI complications in children with EA. 

IBD Miele et al (2018)(145) Position paper on nutrition in IBD by ESPGHAN Porto IBD group; covers nutritional 

assessment; macronutrients need; trace elements, minerals, and vitamins; nutrition 

as a primary therapy of pediatric IBD; probiotics and prebiotics; specific dietary 

restrictions; and dietary compounds and the risk of IBD 

Fritz et al (2019) (146) Systematic review on micronutrient deficiency in children with IBD and provides 

evidence-based guidelines for nutritional surveillance  
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Narula et al (2018)(147)  An update of a previously published Cochrane review on the role of enteral nutrition 

for remission induction in Crohn's disease in adults and children 

Penagini et al (2016) (148) Systematic review on the role of nutrition (etiology and therapy) in pediatric IBD 

Intestinal failure Merritt et al (2017)(149) NASPGHAN practice guidelines summarizes recommendations for the intestinal 

rehabilitation programs for intestinal failure and short bowel syndrome 

Gondolesi et al (2018) (150) A systematic review on the current differences in management of intestinal failure 

patients in middle income countries from Latin America and Asia 

Liver/renal Bes DF et al Arch (104) Recommendations of this review were based on cirrhotic ascites pathophysiology 

and suggested preferred approach for the diagnosis and therapeutic aspects as well 

as preventive care. Nutritional assessment is considered critical. Because it plays an 

important role to post-transplantation outcome 

Jonckheer J et al (103) 

 

This review stated that recommendations on nutrition for children on chronic RRT 

are not evidence-based and further research needed in this field. Caloric 

prescription should be adapted accordingly. Fatty acid from olive oil seems to have 

anti-inflammatory effects. Frequent monitoring of electrolytes is needed. Elements 

such as thiamine, pyridoxin, folic acid, ascorbic C and selenium that are removed 
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during the effluent should be supplemented which will be based on patients’ 

condition 

Metabolic disease Jurecki et al (2019) (151) Guidelines by the Southeast Regional Genetics Network (SERN) and Genetic 

Metabolic Dietitians International (GMDI) on the management Propionic Acidemia. 

Only the recommendation to use human breast milk as source of intact protein with 

careful monitoring for infants has a fair strength of evidence, while other were weak 

or by consensus, although clinical practice makes mandatory its implementation. 

Singh et al (2016) (152) 

 

Guidelines by the Southeast Regional Genetics Network (SERN) and Genetic 

Metabolic Dietitians International (GMDI) on the management of Phenylketonuria 

(PKU). It is recommended to meet the individual's recommended Phenylalanine 

intake (for anabolism and maintaining an appropriate blood PHE concentration) by 

adjusting intact protein intake. 

Couce et al (2019) (153) DHA supplementation in PKU patients from 2 weeks to 47 years of age improves 

DHA status and decreases visual evoked potential P100 wave latency in PKU children 

from 1 to 11 years old. Neurocognitive data are inconclusive. 

Häberle et al (2019) (154) An updated guideline of group of experts on the management of urea cycle 



44 

 

disorders in currently in its first revision.  

Kishnani et al (2019) (155) 

 

A guideline on the management of Glycogen storage disease VI and IX was published 

by the American College of Medical Genetics and Genomics. It includes the delivery 

of each macronutrient within the diet and the roles of cornstarch. 

NAFLD Panera et al (2018)  (156) Systematic review on pathophysiology, the role of nutrition as a cause and 

therapeutic target and the role/evidence of nutritional supplements in paediatric 

NAFLD. 

Gibson et al (2017)(157) Systematic review (RCT's on nutritional and lifestyle modifications only) focusing on 

histology, liver fat assessed by MRI and change in liver enzymes as primary outcome 

measures for NAFLD. They conclude that Vit. E may be an option in biopsy-proven 

NASH or poor compliance with lifestyle modifications. Probiotic or omega-3 fatty 

acid supplementation may be a possible intervention. There is a lack of RCT's 

assessing the impact of physical activity. 

Vos et al (2017)(158) Guidelines from NASPGHAN for the diagnosis and management on paediatric 

NAFLD. Topics addressed were epidemiology and evolution of NAFLD, screening, 

diagnosis, follow up and management 
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Neurological 

impairment/Epilepsy 

Romano et al (2017) (159) 

 

 

Guidelines from ESPGHAN for the evaluation and treatment of gastrointestinal and 

nutritional complications in children with neurological impairment. Topics addressed 

are nutritional status assessment, nutrient requirements, oropharyngeal 

dysfunction, GERD, gastric and jejunal tube feeding, fundoplication.  

Van der Louw et al (2016)  

(160) 

International consensus statement regarding the clinical management of the 

ketogenic diet in infants. The recommendations include patient selection, pre- 

ketogenic diet counseling and evaluation, specific nutritional requirements, 

preferred initiation, monitoring of adverse effects at initiation and follow-up, 

evaluation, and ketogenic diet discontinuation. 

Oncology Iniesta et al (2015)(132) Systematic review gathering the results from 46 studies. Prevalence of 

undernutrition ranged from 0% to 65% and overnutrition from 8% to 78%. In six of 

the studies, undernutrition was associated with poor clinical outcomes. 

Raber et al (2016) (133) 

 

Systematic review of the literature reviewing the parental involvement in exercise 

and diet interventions for childhood cancer survivors. It was found that direct 

parental involvement showed positive outcomes on long-term lifestyle changes in 
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these patients. 

Pancreatitis Theodoridis et al (2019) (161) Systematic review and appraisal of guidelines for the medical nutrition therapy of 

pediatric pancreatitis. The joint ESPGHAN/NASPGHAN recommendations 

demonstrated the highest quality based on the AGREE II tool 

Abu-El-Haija et al (2018) (162) Joint ESPGHAN/NASPGHAN guidelines for timing, monitoring, modality and 

composition of nutrition in acute and chronic pediatric pancreatitis. Nearly all 

recommendations were based on low quality evidence 

Parniczky et al (2018) (163) Joint EPC/HPSG guidelines for diagnosing and treating acute, acute recurrent and 

chronic pediatric pancreatitis. 

Abu-El-Haija et al (2018)(164) NASPGHAN guidelines for diagnosis, treatment and follow up of acute pediatric 

pancreatitis 

Freeman et al (2020) (165) NASPGHAN guidelines for diagnosis, treatment and follow up of chronic pediatric 

pancreatitis 

CHD - congenital heart disease; ; CF - cystic fibrosis; IBD- inflammatory bowel disease; NEC - necrotizing enterocolitis; ECFS - European Society of Cystic 

Fibrosis; EPC - European Pancreatic Club;  ESPEN - European Society for Clinical Nutrition and Metabolism; ΕSPGHAN - European Society of 

Gastroenterology, Hepatology and Nutrition; ESPID – European Society for Paediatric Diseases; HPSG – Hungarian Pancreatic Study Group; ISPAD - 
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International Society for Pediatric and Adolescent Diabetes; NASPGHAN - North American Society For Pediatric Gastroenterology, Hepatology & Nutrition; 

PKU – phenylketonuria; RCT - randomized controlled trials; RRT – renal replacement therapy;  
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Table 2. Guidelines, recommendations and systematic reviews with meta-analyses on micronutrients in paediatric patients and healthy children. 

Study Nutrient Population Objective Inclusions Conclusions  

Gerasimidis 

et al 

(2020)(72) 

Vitamins and 

Trace Elements 

Children Present the various 

micronutrient assessment 

methods and critically discuss 

pitfalls with interpretation of 

their results 

Societal Position Paper-

ESPGHAN 

A multimodal approach, including 

clinical examination, dietary 

assessment, and laboratory biomarkers 

is proposed as the optimal way to 

ascertain the micronutrient status of 

individual patients. In the presence of 

acute inflammatory conditions, 

micronutrient measurements in plasma 

should be replaced by biomarkers not 

affected by systemic inflammatory 

response or delayed until inflammatory 

state is resolved. 

Jagannath et 

al (2020) (73) 

Vitamin K Cystic fibrosis Effects of vitamin K 

supplementation in people with 

RCT of all preparations 

of vitamin K supplement 

There is very low-quality evidence of 

any effect of vitamin K on outcomes in 
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cystic fibrosis to decrease 

deficiency-related 

coagulopathy, increase bone 

mineral density, decrease risk of 

fractures and improve quality of 

life in people with cystic fbrosis 

compared to either no 

supplementation or 

placebo 

people with cystic fibrosis. While there 

is no evidence of harm, 

recommendations by national cystic 

fibrosis guidelines should be followed 

Soeet al 

(2020) (71) 

Vitamin D Sickle cell 

anaemia 

To investigate the effects of 

vitamin D supplementation in 

people with sickle cell anaemia 

on general health, 

musculoskeletal health, 

respiratory health and the 

safety of vitamin D 

supplementation 

RCTs and quasi-RCTs 

comparing oral 

administration of any 

form of vitamin D 

supplementation at any 

dose and for any 

duration to another 

type or dose of vitamin 

D or placebo or no 

supplementation in 

Current evidence presented is not of 

sufficient quality to guide clinical 

practice. Clinicians should consider the 

relevant existing guidelines for vitamin 

D supplementation and dietary 

reference intakes for calcium and 

vitamin D 



50 

 

people with sickle cell 

anaemia 

Peña-Rosas 

et al (2019) 

(74) 

Rice fortification 

with iron, vitamin 

A, zinc or folic 

acid 

General 

population (>2 

years) 

To determine the benefits and 

harms of rice fortification with 

vitamins and minerals (iron, 

vitamin A, zinc or folic acid) on 

micronutrient status and 

health-related outcomes in the 

general population. 

 

RCTs and quasi-RCTs 

and controlled before-

and-after studies. Rice 

fortification vs 

unfortified rice or no 

intervention. 

Fortification of rice with iron alone or in 

combination with other micronutrients 

may make little or no difference in the 

risk of having anaemia or presenting 

iron deficiency.  Fortification of rice 

with iron and other micronutrients such 

as vitamin A or folic acid may make little 

or no difference in the risk of having 

vitamin A deficiency or on the serum 

folate concentration. There is limited 
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evidence on any adverse effects of rice  

Hombali et al 

(2019) (75) 

Fortification of 

staple foods with 

vitamin A 

General 

population (> 2 

years) 

To assess the effects of 

fortifying staple foods with 

vitamin A for reducing vitamin A 

deficiency and improving 

health-related outcomes in the 

general population older than 

two years of age 

RCTs; Fortification of 

staple foods (sugar, 

edible oils, edible fats, 

maize flour or corn 

meal, wheat flour etc) 

with vitamin A alone or 

in combination with 

other vitamins and 

minerals 

Fortifying staple foods with vitamin A 

alone may make little or no difference 

to serum retinol concentrations or the 

risk of subclinical vitamin A deficiency. 

In comparison with provision of 

unfortified foods, provision of staple 

foods fortified with vitamin A plus other 

micronutrients may not increase serum 

retinol concentration but probably 

reduces the risk of subclinical vitamin A 
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deficiency. Compared to no 

intervention, staple foods fortified with 

vitamin A plus other micronutrients 

may increase serum retinol 

concentration, although it is uncertain 

whether the intervention reduces the 

risk of subclinical vitamin A deficiency 

as the certainty of the evidence has 

been assessed as very low 

Brett et al 

(2018) (68)  

Vitamin D Children 2-18 

years 

Investigate the effect of vitamin 

D interventions (fortified foods, 

supplements, bolus injections) 

on vitamin D status in children 

2–18 y of age 

Meta-analyses of RCTs  The serum 25(OH)D response to 

vitamin D intake differs based on 

baseline status, dietary intakes, and 

delivery mode, but not age, sex, or 

latitude. 
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Grossman et 

al (2017) (69) 

Vitamin D Children Statement from the European 

Academy in Paediatrics 

Opinion statement No justification for routine screening for 

vitamin D deficiency in healthy children. 

Evaluation of vitamin D status in 

children belonging to high-risk groups. 

All infants up to 1 year of age should 

receive an oral supplementation of 400 

IU/day of vitamin D 

Haq et al 

(2018) (70) 

Vitamin D People in 

United Arabic 

Emirates 

Provide clinical practice 

guidelines for people from the 

Gulf area 

Review  Different intakes are recommended for 

different age groups, premature infants, 

during pregnancy, obese and people 

with dark skin colour 

Mihatsch et 

al (2016) (76) 

Vitamin K Newborns & 

infants 

Describe the prevalence, discuss 

current prophylaxis practices 

and outcomes, and provide 

recommendations for the 

prevention of VKDB in healthy 

Societal Position Paper-

ESPGHAN 

Healthy newborn infants should either 

receive 1 mg of vitamin K1 by 

intramuscular injection at birth; or 3 × 2 

mg vitamin K1 orally at birth, at 4 to 6 

days and at 4 to 6 weeks; or 2 mg 
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term newborns and infants. vitamin K1 orally at birth, and a weekly 

dose of 1 mg orally for 3 months. 

Intramuscular application is the 

preferred route 

ΕSPGHAN - European Society of Gastroenterology, Hepatology and Nutrition; RCT - randomized controlled trials; VKDB - Vitamin K Deficiency Bleeding; 
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Table 3. Guidelines, recommendations and systematic reviews with meta-analyses published in the last 5 years on miscellaneous nutrients/components and 

situations of paediatric nutrition. 

Study Nutrient 

/Component 

/Condition 

Population Objective Type of study Conclusions  

D’Alò  et al 

(2020) (105) 

 

 

PUFA Children and 

adolescents with 

autism spectrum 

disorder (ASD) 

Impact on equity, acceptability 

and feasibility for developing a 

pilot recommendation for 

PUFAs in children and 

adolescents with autism 

spectrum disorder 

Systematic review Evidence of the effectiveness of PUFAs 

therapy in children and adolescents with ASD 

are limited. PUFAs are not expected to have 

either negative or positive impacts on equity. 

Overall, the implementation of PUFAs is likely 

to be feasible and acceptable 

Te Morenga 

(2017) et al 

(106) 

 

SFA and TFA Children, adolescents 

and young adults 

between 2-19 years 

old 

Health effects of reducing SFA 

and TFA intake in free-living 

children, adolescents and 

young adults between 2-19 

years old 

Systematic Review 

and meta-analysis 

Restriction of SFA intake lead to a significant 

reduction in levels of total and LDL 

cholesterol as well as diastolic blood 

pressure. Growth and development seem not 

to be affected by these restrictions.  
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Jacobson et al 

(2015) (107) 

 

Dyslipidaemia Children, adult 

women, older patients, 

patients infected with 

HIV, patients with 

rheumatoid arthritis, 

and patients with 

residual risk despite 

statin and lifestyle 

therapies 

Management of dyslipidaemia 

in clinical practice 

Consensus paper 

by the National 

Lipid Association  

Diet and lifestyle interventions can be 

effective in lowering LDL-C in children and 

adolescents. Children older than 8 years are 

potential candidates for pharmacologic lipid 

lowering treatment but there is inadequate 

evidence regarding treatment goals.  

Rhee  et al 

(2019) (108) 

 

Dyslipidaemia Adults, children and 

specific patient groups 

Management of dyslipidaemia 

in clinical practice 

Guidelines by the 

Korean Association 

of Internal 

Medicine and the 

Korean Society of 

Lipid and 

Atherosclerosis 

Screening test is not recommended for 

Children < 9 years. Statin therapy should not 

be immediately initiated even in diagnosis of 

dyslipidaemia. Pharmacologic therapy is not 

recommended for children under 10 years 

but only lifestyle and dietary interventions. 
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Gupta  et al 

(2019) (109) 

 

Sugar Indian children and 

adolescents 

Effects of junk foods, fast 

foods, sugar-sweetened 

beverages and carbonated 

drinks and formulation of 

recommendations 

Guidelines by the 

Indian Academy of 

Pediatrics 

Consumption of these foods and beverages is 

associated with higher energy and free sugar 

intake and is associated with higher body mass 

index and obesity. Caffeinated drinks may be 

linked to cardiac and sleep disturbances. 

Major recommendations suggest intake of 

whole fruits, limitation of sweetened 

beverages and ban on sale of these foods in 

school canteens 

Dereń et al 

(2019) (111) 

 

Sugar Infants, children and 

adolescents 

Inform health-care 

professionals, parents, 

teachers and care-givers, 

stakeholders and governing 

bodies about the risks of 

sweet- sweetened beverages 

in childhood and adolescence 

Position Paper by 

the European 

Academy of 

Paediatrics and the 

European 

Childhood Obesity 

Group 

Sweet-sweetened beverages consumption by 

children and adolescents should be limited. 

Consumption of water and other non-

sweetened beverages should be promoted. 



58 

 

Abdel Rahman 

et al (2018) 

(110) 

 

Sugar Children 4-16 years 

old 

Effects of educational and 

behavioural interventions to 

reduce sweet-sweetened 

beverages consumption and 

health outcomes in children 

Systematic review 

and Meta-analysis  

Behavioural interventions conducted in 

schools are possibly better than no 

intervention in reducing sweet-sweetened 

beverages consumption, although the 

evidence is modest. 

Baker-Smith  et 

al (2019) (112) 

 

Sweeteners Children and 

adolescents 

Examination of the safety of 

non-nutritive sweetener (NNS) 

use in the paediatric population 

as well as their benefits and/or 

adverse effects that 

paediatricians may use when 

discussing with families 

Recommendations 

by the American 

Academy of 

Paediatrics 

Current FDA-approved NNSs include saccharin, 

aspartame, acesulfame potassium, sucralose, 

neotame, stevia, and advantame. NNSs can 

promote slight weight reduction in children, but 

data are limited. Health care providers should 

remain alert. There are no absolute 

contraindications to use of NNSs in children, 

except for aspartame and neotame in cases of 

phenylketonuria. 
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Heyman et al 

(2017) (113) 

 

Fruit Juice Children and 

adolescents  

Benefits and detrimental 

effects of fruit juices in infants, 

children and adolescents 

Recommendations 

by the American 

Academy of 

Paediatrics 

Fruit juices do not offer nutritional benefits 

for infants compare to whole fruits for infants 

and children and there is not essential role in 

a healthy, balanced diet of children. Excessive 

consumption of fruit juices can be linked to 

malnutrition, diarrhoea, abdominal pain as 

well as tooth impairments. 

Stephen et al 

(2017) (114) 

 

Fibre European population Investigation of how countries 

in Europe describe dietary 

fibre, what they recommend 

in terms of dietary fibre to the 

public and how intakes may 

vary  

Review In Europe intakes do not reach 

recommendations and very few countries 

provide appropriate guidance on the fibre 

intake. Moreover, research gaps were 

identified. 
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Hill et al (2016) 

(115) 

 

Gluten  Infants and children Comparison of clinical 

manifestations of 

gluten-related disorders. 

Description of the initial tests  

how the diagnosis of each 

condition is confirmed and 

discussion of these conditions  

treatment. 

 

NASPGHAN Clinical 

Report 

Overlapping of gluten-related disorders 

symptoms makes differentiation difficult for 

the clinicians. Tests for IgA and IgG antibodies 

against gliadin (AGA), endomysium (EMA), 

tissue transglutaminase (tTG) and deamidated 

gliadin peptides (DGPs) are available, with the 

tTG-IgA antibody to be described as the 

most cost-effective. The complete exclusion 

of dietary gluten for life for Celiac disease and 

elimination for the other gluten-related 

disorders are reported as the best approach 

for these conditions.  

Noronha et al 

(2018) (116) 

 

Fructose People of all ages Assessment of the impact of 

small doses of fructose and its 

epimers on glycaemic control 

Systematic review 

and meta-analysis  

Long term improvement on glycaemic control 

can be observed but further research with 

RCTs is needed. 

Barends C et al Early eating Infants and children Promotion of vegetable Systematic review  Early introduction of vegetables, variety in 
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(2019) (117) 

 

up to 3 years old  acceptance in infants for the 

first 3 years of life 

type of vegetable daily as well as repeated 

exposure to the same vegetable in a few days 

pattern are the most promising strategies. 

Koletzko et al 

(2019) (118) 

 

Early eating Women before 

pregnancy, pregnant 

and breastfeeding 

women, infants, and 

young children 

Promotion of the optimized 

nutrition during pregnancy, 

lactation, infancy and early 

childhood and its long-term 

effects on both maternal child 

health 

Recommendations 

by the Early 

Nutrition Project 

Group 

Exclusive or even partial breastfeeding should 

be promoted. Non breastfed infants should 

receive an infant protein-rich formula (or 

after 6 months for breastfed infants). Cow 

milk or other animal milks are not suggested 

in the first year of life. Complementary foods 

can be introduced after 17 weeks and not 

later than 26 weeks. Dietary sugar and sugar 

beverages should be avoided in infancy and 

early childhood. 

Zalewski et al 

(2017) (119) 

 

Early eating Infants and children 

up to 3 years old 

Summarization of the nutrition 

recommendations in infancy 

and early childhood with 

Recommendations 

by the Early 

Nutrition Project 

Several fields of nutrition need further 

elucidations. Major gaps were identified in 

long-term effects as well as recordings of 
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emphasis of long-term effects 

on child health 

Group children’s dietary habits. 

 

Mennella  et al 

(2016) (120) 

 

Early eating Young Children Introduction of vegetables and 

fruits in infancy 

Review Early exposure to nutritious foods and 

flavours may maximize the likelihood of 

following healthier diets. Fruits and 

vegetables should be part of the family’s diet 

pattern. 

De Waard et al 

(2017) (121) 

 

Early eating Lactating women Summarization of current 

evidence on nutrition and/or 

supplements in lactating 

women with emphasis on 

long-term effects in offspring’s 

health 

Recommendations 

by the Early 

Nutrition Project 

Group 

PUFA supplementation during lactation may 

protect the offspring from 

overweight/obesity and/or hypertension. 

Further research is needed regarding vitamin, 

mineral and probiotics supplementation 

during lactation. 

D'Auria  et al 

(2018) (122) 

 

Baby-led 

weaning 

Infants, young 

Children  

Examination of the current 

evidence regarding Baby-led 

weaning in order to assess its 

Systematic review  There is insufficient evidence for baby-led-

weaning approach and its energy and 

nutrient in take adequacy. Baby-led-weaning 
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safety could be associated with lower risk of choking 

and nutrients deficiency, but, these further 

investigation and RCTs are required. 

Lau et al (2016) 

(123) 

 

Oral Feeding Infants Examination of the evidence 

on the development of oral 

feeding skills in very low birth 

weight infants 

Review Oral feeding in infants has led to special 

assessment scales that can help clinicians to 

identify feeding difficulties in infants and act 

accordingly. 

O'Donoghue et 

al (2017) (124) 

 

Dysphagia Children in School Examination of interventions 

in schools that can benefit 

children dysphagia  

Review Speech language pathologists should ensure 

equitable access to services related dysphagia 

for all school children that need them. 

Jadcherla et al 

(2016) (125) 

 

Dysphagia Infants Examination of current 

evidence related to neonatal 

dysphagia and opportunities 

to improve feeding. 

Review The fact that there is not a single symptom or 

sign or test to provide a definitive diagnosis 

and clinicians need to be aware and 

coordinate with interdisciplinary teams to 

manage dysphagia. 
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Meyer et 

al(2016) (126) 

 

Gastric 

emptying 

Children up to 16 

years old 

Comparison of Gastric 

emptying of breast milk to 

casein and whey formulas and 

to hydrolysed whey or casein 

formulas 

Systematic review  Breast milk appears to empty faster than 

formula milk. Moreover, whole protein 

formula milk and whey feeds present fast 

gastric emptying. However, different 

production methodologies and compositions 

of feeds lead to inconsistent  conclusions.  

Harrison et al 

(2018) (127) 

 

Primary care Children and 

adolescents 

How to incorporate diet and 

nutrition advise for children in 

primary care and formulation 

of recommendations 

Review Primary care clinicians can assess, counsel 

and intervene in nutrition and diet of children 

in order to prevent weight gain and other 

impairments related to nutrition.  

Gordon M et al 

(2018) (128) 

 

Colic Infants <4 months of 

age 

Assessment of the impact of 

dietary modifications in order 

to reduce colic incidence 

Cochrane Systematic 

Review  

There is insufficient evidence to conclude if 

nutritional modifications are useful or 

detrimental in reducing infant colic. 

Agnoli et al 

(2017) (129) 

 

Vegetarianism  Vegetarian 

populations 

Investigation of the adequacy 

of vegetarian diets and 

recommendations for 

Position Paper 

from the Working 

Group of the Italian 

Vegetarians should supplement their diets 

with reliable sources of vitamin B12 (fortified 

foods or supplements). They should be 
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vegetarians  Society of Human 

Nutrition 

encouraged to consume more proteins than 

the general population and foods that are 

rich sources of calcium, iron, zinc and n-3 

fatty acids. 

Lemale  et al 

(2019) (130) 

 

Veganism Children and 

adolescents 

Investigation of the adequacy 

of vegan diets and formulation 

of recommendations for vegan 

children 

Recommendations 

by the French-

speaking Pediatric 

Hepatology, 

Gastroenterology 

and Nutrition 

Group  

Vegan diets do not provide all the 

micronutrient requirements and nutritional 

deficiencies can be observed. Dietary 

monitoring is essential. Supplementation of 

vitamins B12 and D are always necessary, 

while iron, calcium, docosahexaenoic acid, 

and zinc should be supplemented in cases of 

deficiency. 

Oba et al (2020) 

(131) 

 

COVID-19 Children and 

adolescents 

Guidance regarding 

manifestations of 

gastrointestinal involvement 

in children and adolescents 

Review Children and adolescents with nausea, 

vomiting or diarrhoea should be seriously 

suspected for COVID-19 infection. Children 

with inflammatory bowel disease or chronic 
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with COVID-19 liver disease are not at greater risk of COVID-

19 infection. Nutritional support is important 

in treatment of paediatric patients, 

particularly in severe or critical cases of 

COVID-19. 

AGA - antibodies against gliadin; ASD - autism spectrum disorder; DGP - deamidated gliadin peptides; EMA – endomysium antibodies; FDA - Food and Drug 

Administration; HIV - human immunodeficiency virus; LDL - low-density lipoprotein; NASPGHAN  - North American Society For Pediatric Gastroenterology, 

Hepatology & Nutrition; NNS - non-nutritive sweetener; PUFA -  polyunsaturated fatty acids; SFA - saturated fatty acids; TFA - trans-fatty acids; TTG - tissue 

transglutaminase;  

 


