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Paediatricians are often called on to weigh up potential side effects and interferences associated with drug treatments. Ethical concerns often prevent clinical trials in children, meaning that specific data for the paediatric population can be lacking. This is true for pharmacological therapies and also natural remedies used as add-on therapy. Among natural health products are “medical devices made of substances” (MDMS) which have become increasingly important in the treatment of many disorders; the substances contained in MDMSs frequently consist of molecular structures present in a standardized preparation derived from a natural source which act as a “system.” The benefits of using MDMSs to treat paediatric conditions such as gastrointestinal disorders and obesity have been proven, although there remains a degree of uncertainty about the precise mechanism of action underlying their therapeutic effectiveness. This paper argues in favour of using MDSMs when there is scientific grounds to prove their efficacy.
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INTRODUCTION
Paediatricians are often called on to address questions regarding potential side effects and interference associated with drug treatments (Nakama et al., 2019).
Since the early 1960s, when it became increasingly clear that children were often “therapeutic or pharmaceutical orphans” (Wilson, 1999), there has been a growing global awareness of the need to improve the health of children by reducing the potential risks of pharmacological treatments. Medical science no longer considers children as “little adults”, but as a special and very heterogeneous group of individuals (infants, for example, have very different needs and characteristics from adolescents) (Joseph et al., 2015). The diseases of childhood are different from adult diseases, and the same diseases can present themselves differently in children and adults; unlike adults, the physiological characteristics of paediatric patients depend very much on their age and stage of development (Joseph et al., 2015).
The availability of specific paediatric medicinal products is limited (Ernest et al., 2010), and data regarding dosage and efficacy in children for drugs developed for the adult population are often lacking (Klassen et al., 2009).
Given the difficulties of tailoring drugs to the needs of children, there is a high risk that therapies will be sub-optimal, unexpected responses will occur and adverse reactions and toxicity could be problems (Joseph et al., 2015). This is particularly true for children suffering from chronic diseases or with special health care needs, who are typically exposed to multiple concurrent medications in inpatient and ambulatory settings (Feinstein et al., 2014).
The discovery and use of natural remedies as add-on therapies should, therefore, be considered on the one hand with greater open-mindedness, seeking, through clinical studies as accurate as possible, to obtain proven clinical data and benefits in paediatrics; on the other hand as a potential means of reducing problems associated with traditional treatments, which are often connected to a clear key-lock mechanism (Beer et al., 2016). There is growing interest among parents, clinicians and researchers in using “natural products” for the treatment or alleviation of diseases or in association with traditional drugs to limit adverse effects. Complementary and alternative medicines (CAM) have most often been used to treat musculoskeletal problems (particularly back and neck pain), head and chest colds, anxiety and stress, and attention deficit disorder (ADHD) (Godwin et al., 2013). Complementary compounds are used together with chemical drugs in two thirds of children pharmacologically treated, in particular for upper respiratory tract infections, infant colic and other gastrointestinal disorders, and sleep disturbances, making it important to understand potential interactions with chemical drugs (Beer et al., 2016).
In the past, studies of Natural Health Products (NHPs), have led to the discovery of new drugs. Having been structurally “optimized” by evolution to serve particular biological functions (Atanasov et al., 2015; Atanasov et al., 2021), the molecules NHPs contain have a much greater scaffold diversity and structural complexity than synthetic molecules (Atanasov et al., 2015). Natural substances allow active principles to be isolated, while keeping the complexity of the starting material (Bilia et al., 2021). At present, in many European countries, numerous botanical products are present on the market as Medical devices (MDs).
MEDICAL DEVICES MADE OF SUBSTANCES
A medical device is defined as any device intended to be used for medical purposes. There are many items which fall within this definition and are used for disease management (Popov et al., 2020). In the European Union, botanical products sold as MDs are subjected to regulation by Directive 93/42/EEC and the more recent Regulation 2017/745/EC, which introduces the official term “medical devices made of substances” (MDMS) (Bilia et al., 2021), referring to natural substances composed of a large number of molecules, which act in synchrony, through a non-pharmacological mechanism of action, in a way, that is, best represented by the concept of a “system” (Bilia et al., 2021). MDMSs and medicinal products, therefore, both have therapeutic effects, although their mechanisms of action are different (Bilia et al., 2021). Medicinal products are mostly composed of a single Active Pharmaceutical Ingredient (API) and generally have one main target, whereas MDMSs, as mentioned, act in a “systemic” way (Bilia et al., 2021).
SYSTEMS BIOLOGY AND SYSTEMS MEDICINE
The concepts of “systems biology” and “systems medicine” have gained attention in recent years. Systems biology investigates biological organisms as integrated systems composed of dynamic and interrelated components (Kesić, 2016).
Living systems are immensely complicated, relying on constellations of constantly interacting networks, each of which is complex in its own right (Kesić, 2016). Systems biology has progressed rapidly in recent years due to advances in technology that enable the analysis of data from the fields of genomics, epigenomics, transcriptomics, proteomics, and metabolomics (collectively known as the “omics”). A systems approach to biology acknowledges that a molecular or biochemical factor does not act alone but is connected to many other factors (Kesić, 2016). There is a growing desire to shed light on the multiple interactive systems that are part of the complex physiological mechanisms of living organisms (Kesić, 2016). This approach is also gaining ground in paediatric care although the directions it could take are difficult to predict.
Systems medicine is an approach that uses the concepts and methods of systems biology to understand disease through an integration of data at multiple levels of biological organization (Saqi et al., 2016). An important feature of systems medicine is the interplay of biology, computation, and technology (Saqi et al., 2016). The primary goal is to improve and individualize patient care. The approach has led to the discovery that many diseases are heterogeneous and associated with several phenotypes and subtypes, each characterized by different aberrant pathways and processes (Saqi et al., 2016), which in turn has led to the development of more personalized and effective treatments, as well as subtype-specific medicines.
The past decades have seen the emergence of a new taxonomy of disease, based on molecular mechanistic features rather than the presentation of clinical symptoms (Saqi et al., 2016).
Paediatrics represents a new field in systems medicine. Novel approaches utilising cutting edge technologies are increasingly being used to identify new biomarkers which may be involved in the pathogenesis of paediatric conditions (Cheung, 2021). There have been many recent studies in paediatrics which have helped unveil more specific diagnostic markers in childhood conditions and develop more specific treatments which take into account the whole-body system (Cheung, 2021). As already specified, a fundamental concept of systems medicine is to view the human body as a network of networks. Each level of biological complexity, from genome to phenome, from cells to organ, and from molecules to individuals, can be conceptualised and modelled as networks with specific components and interactions with other networks (Cheung, 2021).
Paediatrics and its care subspecialties such as paediatric endocrinology may also be seen as component disciplines of a complex and holistic medical approach. Thinking in terms of systems can help paediatricians avoid a reductive view of disease, promote research into disease mechanisms and improve treatments. As Edgar Morin wrote in “Complexity and new science”: “.....in the time of globalization, specialization guides the progress of knowledge; however, it also pushes to break down the knowledge that should be kept as a whole.......” (Morin and Pieper, 1987).
It is essential to cultivate a transdisciplinary vision which places specialist knowledge in a systemic vision (Ehrich et al., 2021). Various conditions, such as, for example, altered foetal programming, can lead to disease. Maintaining a systemic vision which recognises the connections between childhood conditions and health in later life not only brings advantages to the individual but can also minimises healthcare costs for society (Ehrich et al., 2021).
MEDICAL DEVICE MADE OF SUBSTANCES IN PAEDIATRICS
MDMSs can bring benefits in many fields of paediatrics (Table 1), including in the treatment of complex conditions such as metabolic syndrome or gastrointestinal disorders.
TABLE 1 | Data about current use of medical devices made of substances in paediatrics.
[image: Table 1]For example, obesity, which will require huge economic resources in the future is best treated via a systemic approach because the pathophysiologic mechanisms underlying weight gain are much more complex and multifactorial than previously believed. It has recently been shown that polysaccharide macromolecule complexes are able to reduce plasma glucose and body weight in children and adolescents with obesity, diabetes and metabolic syndrome, opening the door to using this MDMS in association with or as an alternative to traditional drugs for suppressing appetite or contrasting insulin resistance (Guarino et al., 2013; Stagi et al., 2015; Stagi et al., 2017; Fornari et al., 2020). Indeed, treatment with this MDMS could reduce the need for treatments with drugs such as metformin which are potentially difficult to manage in children and associated with several adverse events (Stagi et al., 2017). Data for paediatric patients treated with these natural fiber complexes are similar to those for obese adult subjects (Grube et al., 2013), with a reduction in the incidence of metabolic syndrome and type 2 diabetes mellitus (Guarino et al., 2021). The MDMS was shown to significantly reduce Body Mass Index (BMI), body fat, and waist circumference, and to be non-inferior compared to metformin for glycaemic control and superior in terms of both serum lipid-lowering capacity and tolerability (Guarino et al., 2021). Ingested before meals, these macromolecular complexes can reduce the hormones that stimulate appetite as well as the post-meal triglyceride spike (Fornari et al., 2020). Importantly, they have also proved able to significantly decrease BMI and waist standard deviation score (SDS) and improve glucose control and variability in children with type 1 diabetes and metabolic syndrome (Stagi et al., 2021).
The benefits deriving from MDMS are also evident in paediatric gastrointestinal disorders, which are frequent in children and adolescents, functional constipation and diarrhoea (Russo et al., 2018; Strisciuglio et al., 2021). Moreover, although data for the paediatric population are currently lacking, in adults, the same MDMS ameliorates heartburn, gastroesophageal reflux, irritable bowel syndrome, and haemorrhoidal disease (Corazziari, 2020; Podda et al., 2021). In treating gastric acid (heartburn) or gastroesophageal reflux, MDMSs have been shown to be at least equal to drugs such as protonic pump inhibitors (Corazziari, 2020) due to their capacity to act upon pathophysiologic mechanisms that cannot be influenced by drug treatment (Corazziari, 2020). In the treatment of chronic constipation in children, MDMSs have proved as effective as oral PEG (Strisciuglio et al., 2021).
MDMSs are often used to treat coughs in children, and some data are present in the literature (Canciani et al., 2014; Cohen et al., 2017; Carnevali et al., 2021). Acute cough associated with upper respiratory tract infections is a frequent cause of distress and sleep disturbance, and the reason for many paediatric visits and drug prescriptions. MDMSs seem to be effective and safe in reducing acute and persistent cough in children, leading to a reduction in the use of specific drugs in this age group (Canciani et al., 2014; Cohen et al., 2017; Carnevali et al., 2021).
NHPs and MDMS must be subjected to the same ethical scrutiny as traditional medicines. It is fundamental that scientific data is gathered on efficacy and patient safety (Huijghebaert et al., 2020). As with drugs, treatment with any natural product must be individualized and tailored to each patient’s circumstances (Huijghebaert et al., 2020). It is vital to take into account the stage of the disease, the severity of symptoms, the patient’s quality of life and the existence/absence of valid therapeutic alternatives.
CONCLUSION
In conclusion, it is important to promote openminded discussion among professionals about MDMSs in paediatrics. In many ways, paediatrics can be viewed as “applied developmental biology,” and paediatric diseases as occurring in systems that are still growing and developing. It has become clear that many adult diseases contributing significantly to morbidity and mortality have their origins in childhood and early life. The challenge is to harness the potential of MDMSs in preventing and treating paediatric diseases, especially in the light of the shift towards systemic medicine. MDMSs represent a new philosophy in the treatment of diseases which employs complex substances as an alternative to or in association with traditional drugs.
It essential that we are not held back by fears or prejudices; in the words of Sir William Osler “The good physician treats the disease, the great physician treats the patient who has the disease.”
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