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SUMMARY

To combat the increasing prevalence of obesity that has been rising for the last decades, the
best diet for optimal weight loss has been investigated. However, studies consistently show
large interindividual variation in response to the same dietary treatment, thus a more personal-
ized diet might minimize this variation. Focusing on each and every individual of the
population is unrealistic in terms of cost-benefit but grouping individuals into smaller, rela-
tively homogeneous subgroups based on their metabolic phenotype holds great potential for
precision nutrition and has been coined as metabotyping. Accordingly, the objective of this
thesis was to explore the potential of metabotyping for optimizing weight loss success in re-

sponse to diet treatment among individuals with obesity.

In Paper I, the existing literature on the already utilized metabotypes in relation to weight loss
was reviewed, and it was established that only a very limited number of studies had investigated
metabotypes; and those that did were very heterogeneous and applied different approaches

making comparison very difficult.

In Paper II and Paper III a randomized controlled trial was designed and conducted to test
the efficacy of individualized diet treatments driven by literature-defined metabotypes, com-
pared to generic dietary recommendations, during a 10-week nutrition intervention. Here, the
study demonstrated no additional benefit of personalizing dietary plans over a generic approach
on the change in fat mass and body weight in individuals with overweight or obesity and ele-
vated waist circumference. Accordingly, personalization of the diet did not significantly

improve health parameters beyond the changes induced by the control diet.

In Paper IV a prediction model was developed to predict weight loss success for subjects with
overweight or obesity following a New Nordic Diet. By utilizing baseline metabolomics data,
a model with two metabolites, urinary levels of adipic acid and argininic acid, was identified
that in combination provided a predictive signature for discriminating weight loss responders
and non-responders at baseline. These metabolites could potentially be a point of direction for

new metabotypes that respond differently on a fiber-rich diet.

In Paper V factors other than biological or metabolic variables, such as behavioral and psy-
chological factors, which potentially could influence the outcome of a weight loss intervention

were reviewed. Here, it became evident that the variation in weight loss responses may be
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partly explained by differences between individuals in a variety of behavioral and psychologi-

cal factors, which emerged as important parameters for successful weight loss.

Collectively, this work suggests that there is still much work to be done for optimizing person-
alized approaches to dietary recommendations for successful weight loss. Future studies should
be designed with much more careful consideration of the definition of the metabotypes, and
target dietary recommendations on the diet level rather than at the level of specific foods and
food ingredients. Last but not least, future studies should also track a variety of behavioral and

psychological factors that could affect weight loss outcomes.
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DANSK SAMMENDRAG

For at bekaempe den stigende forekomst af sveer overveagt, der de seneste artier har varet stot
stigende, har jagten pa den optimale diset under vaegttab veret i afsogt. Undersoggelser viser
nemlig konsekvent stor interindividual variation i respons pa den samme kostsammensztning,
og derfor kan en mere personaliseret dizet maske minimere denne variation. At fokusere pa
hvert enkelt individ af befolkningen synes urealistisk med henblik pa cost-benefit, men det at
gruppere individer i mindre, relativt homogene undergrupper baseret pd deres metaboliske fz-
notype rummer stort potentiale for pracision ernaring og er blevet betegnet som metabotyping.
Folgeligt er formalet for denne afhandling at undersege potentialet ved metabotyping som et

optimeringsverktej for at @ge successen for veegttab blandt individer med svar overvagt.

I Artikel I blev den eksisterende litteratur om allerede anvendte metabotyper i forhold til vaegt-
tab gennemgaet, og her blev der konstateret, at kun et begranset antal studier havde undersogt
potentialet af metabotyper i forbindelse med vagttab; og dem, der gjorde, var meget heterogene

og havde forskellige tilgange til det, hvilket gjorde det meget vanskeligt at ssmmenligne dem.

I Artikel IT og Artikel III blev et kontrolleret lodtreekningsforseg designet og udfert for at
teste effektiviteten af individualiserede kostanbefalinger baseret pa fem litteraturdefinerede
metabotyper og testet mod generelle kostanbefalinger, under en 10-ugers periode. Her viste
forseget ingen yderligere fordel ved de individualiserede dieter ssmmenlignet med de genner-
elle anbefalinger i endringen af fedtmasse og kropsvagt hos personer med overvagt eller
fedme og forhejet taljeomkreds. Derudover var der ingen yderlige effekt blandt andre sund-

hedsparametre mellem de to dizttyper.

I Artikel IV blev der udviklet en model, der var i stand til at forudsige forsegspersoner med
svert overvagts chancer for vaegttab ved at folge en Ny Nordisk Kost. Ud fra baseline meta-
bolomics data, blev modelen indeholdende urinniveauer af adipinsyre og argininsyre
identificeret, og denne producerede en forudsigende signatur til at skelne mellem de personer
der havde et vellykket vaegttab fra dem der ikke havde et vellykket vaegttab. De to metabolitter
kan potentielt vaere et nyt retningspunkt for nye metabotyper, der responderer forskelligt pa en

fiberrig kost under et vegttab.

I Artikel V blev ikke-biologiske eller metaboliske faktorer, sdsom adferdsmessige og psyki-

ske parametre, som potentielt kunne pavirke resultatet af et veegttab gennemgaet. Her blev det
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tydeligt, at variationen i veaegttab delvist kan tilskrives forskelle mellem individer i en rackke
adfeerdsmaessige og psykologiske faktorer, som fremstod som vigtige faktorer for vellykket

vaegttab.

Samlet set tyder arbejde fra denne PhD p4, at der stadig er meget arbejde at gore for at optimere
en mere personlig tilgange til kostanbefalinger for at sikre et vellykket vegttab. Fremtidige
studier ber udformes med storre omhyggelig og overvejelse af definitionen af metabotyperne
og malrette kostanbefalinger pd en kost som helhed snarere end péa specifikke fodevarer og
fodevareingredienser. Sidst men ikke mindst ber fremtidige studier ogsd indsamle flere infor-

mationer om adferdsmassige og psykologiske faktorer, der kan pavirke vaegttabsresultater.
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