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Abstract

The concept of using food as a form of medicine dates back to ancient Greece. While the
recognition of the link between nutrition and health has a long history, our understanding of
this complex relationship remains the subject of ongoing research. In recent years, the field of
clinical nutrition has gained prominence. Clinical nutrition focuses on how nutrition can
prevent, treat, and manage various diseases. To effectively and efficiently improve the health
of patients and individuals through clinical nutrition, it is essential to follow the three stages
of the translational clinical nutrition process. This process begins with (1) the generation of
robust scientific evidence, continues with its (2) translation into innovative clinical nutrition
management strategies, and results in its (3) implementation into clinical practice, supported
by the education of healthcare professionals and communities. The aim of this dissertation
was to contribute to and combine several pieces of the translational clinical nutrition puzzle.
Two projects were realised for each of the three stages. Selected Topics for Scientific
Evidence in Clinical Nutrition (Stage 1) We conducted two systematic reviews and meta-
analyses to synthesise level 1 evidence on dietary fibre supplementation in overweight and
obese adults and selenium supplementation in patients with Hashimoto thyroiditis. The first
project showed that at least 12 weeks of isolated soluble dietary fibre supplementation
significantly reduced body weight, BMI, waist circumference, fasting blood insulin, and
HOMA-IR levels in overweight and obese adults compared to a control group without
supplementation. Our analysis included 22 randomised controlled trials with 1°428
participants, where dietary fibre supplementation was implemented as an adjunct or sole
treatment. The results suggest that isolated soluble dietary fibre can be an effective (adjunct)
treatment for weight management in overweight and obese individuals. The second project
showed that selenium supplementation significantly reduced thyroperoxidase antibodies and
malondialdehyde levels in patients with Hashimoto thyroiditis without increasing the
incidence of adverse effects. It also reduced thyroid-stimulating hormone levels in patients not
on thyroid hormone replacement therapy. We pooled the evidence from 35 randomised
controlled trials with a total of 2’063 participants for the primary outcome of thyroid-
stimulating hormone. We concluded that selenium is effective and safe, but high-quality trials
with larger sample sizes are needed to confirm these results. Selected Innovative Clinical
Nutrition Management Strategies (Stage 2) We developed two innovative clinical nutrition
management strategies, based on robust scientific evidence, to facilitate the use of dietary
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fibre in the treatment of childhood obesity and to admix increased iron doses to parenteral
nutrition. In the third project, we developed FibreGum, a novel dietary fibre-enriched chewing
gum, based on the evidence of the benefits of dietary fibre and chewing. A randomised
controlled trial is ongoing in 105 severely obese children and adolescents (10-16 years) to
evaluate the efficacy of FibreGum over a 6-month intervention period. The trial has three
arms: One receiving the dietary fibre chewing gum, another receiving a placebo gum, and the
third receiving standard care without a chewing gum. Results are expected in mid-2025. In the
fourth project, we evaluated the compatibility of intravenous nanoparticular iron infusions
with commercial all-in-one parenteral nutrition admixture to streamline patient care and
provide sufficient iron for those with increased requirements. The results showed that ferric
carboxymaltose, a new generation form of nanoparticular iron, provided stability in the
admixture for 48 hours with minimal free iron presence, stable pH levels, and no precipitation
of iron or other minerals. Further research is required to confirm the stability of the lipid
emulsion and progress towards clinical validation. Activities Regarding Education and
Implementation of New Clinical Nutrition Management (Stage 3) We created
clinicalnutrition.science, an independent and freely available digital platform that provides
easily accessible, evidence-based information to facilitate the implementation of key steps in
the nutrition care process in clinical practice. In the fifth project, we built the six
clinicalnutrition.science tools: NutriScreen for malnutrition risk screening, NutriRisk for
assessing risk reduction with nutrition support, NutriCalc for calculating energy and protein
targets, NutriGo for developing nutrition plans based on guidelines, NutriPro for identifying
appropriate nutrition products, and NutriBib for accessing clinical nutrition guidelines and
publications. We conducted a study to evaluate the usability and effectiveness of the platform.
It showed a good overall usability score of 71.8%. In addition, use of the platform increased
the precision of protein and energy intake recommendations made by healthcare
professionals. In collaboration with the Swiss Society of Clinical Nutrition and Metabolism
(SSNC), we will disseminate and regularly update the platform. The sixth project was a
subproject of the clinicalnutrition.science platform, namely the development of the NutriPro
tool. NutriPro is a comprehensive database that provides standardised and up-to-date
information on over 300 Swiss nutrition products. We conducted a national survey to identify
key criteria for filtering the nutrition products, including macronutrient composition,
formulation specification, and taste. The beta version is currently available and will be
regularly updated to maintain a reliable and complete database of nutrition products in
Switzerland. In summary, this dissertation advances the field of clinical nutrition by providing
new insights into the translational clinical nutrition puzzle. It highlights the importance of
understanding individual nutrients in relation to health and disease. We provided robust
scientific evidence for the efficacy of dietary fibre in the management of overweight and
obesity and for selenium in the management of Hashimoto thyroiditis. The research extends to
the development of innovative strategies such as FibreGum for the management of severely
obese children and adolescents, and an approach to iron supplementation in all-in-one
parenteral nutrition that provides therapeutic doses for parenterally nourished patients with
increased iron requirements. The dissertation also introduces an electronic tool,
clinicalnutrition.science, to facilitate the implementation of evidence-based nutrition support
and to educate healthcare professionals. This platform, which harnesses the rapidly growing
potential of digital health, serves as both an information resource and an educational tool. We
aim to maximise its impact and improve the nutrition care of inpatients and outpatients
through dissemination and regular updates. Importantly, translational clinical nutrition is an
iterative, non-linear process, similar to the nutrition care process, that requires continuous re-
evaluation, monitoring, and adaptation of treatment strategies to ensure the effectiveness of
nutrition interventions.



