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Diet-induced obesity
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NAFLD is part of a multi-system disease process

CAD, coronary artery disease; CKD, chronic kidney disease; CVD, cerebrovascular disease; CVS, cardiovascular system; HFPEF, heart failure with preserved ejection fraction; PVD, peripheral vascular disease; T2DM, type 2 
diabetes mellitus. 
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NAFLD is a multifactorial disease
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Personalized management of 
NAFLD

Assessment of risk

Primary Prevention

Diagnosis and Prognosis

Personalized
Therapeutic strategy

Personalized
Response-guided

therapy

Å Family History
Å GWAS
Å Microbiome
Å Behavioral analysis

STRATIFY FOR RISK OF
OBESITY, DIABETES,
HEART DISEASE, NAFLD
AND CIRRHOSIS



Genetics influences the development 
and progression of NASH

Biochimicaet BiophysicaActa1812 (2011) 
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Metabo-phenotyping may allow 
subsegmentationof the population

Individual BCP
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Linge et al. Obesity 2018. Body Composition Profiling in the UK Biobank Imaging Study. https://doi.org/10.1002/oby.22210

https://doi.org/10.1002/oby.22210


The microbiome is everywhere

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=S9rE0oZ9HFQUIM&tbnid=-QGrhma_FfogwM:&ved=0CAgQjRwwAA&url=http://www.quantumrevolution.net/tag/microbiome/&ei=QAWFUaOlHvOo4APArIGICw&psig=AFQjCNHmAxYpqXr43cDtg-CkulyIPthA-Q&ust=1367758528533164


Role of the Gut Microbiome in Obesity and Diabetes Mellitus

Barlow et al, Nutrition in Clinical Practice, Volume: 30, Issue: 6, Pages: 787-797, First 

published: 09 October 2015, DOI: (10.1177/0884533615609896) 



How the microbiome impacts NASH development
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Matsumoto et al, Nutrients.2019 May 27;11(5). , Puriet al Hepatology.2018 Feb;67(2):534-548, Sanyalet al, AASLD 2019
Madeoet al, Science.2018 Jan 26;359(6374)
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Diet-microbial interactions can be 
used to leverage the gut endocrine 
functions
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Veillonellaimproves exercise capacity by conversion of lactate 
to propionate in marathon runners

Schiemanet al, Nat Med.2019 Jun 24. doi: 10.1038/s41591-019-0485-4

https://www-ncbi-nlm-nih-gov.proxy.library.vcu.edu/pubmed/31235964


Pathophysiological implications

13



Koob, Volkow, 2017

Binge/Intoxication
ąDopamine
ąOpioid peptides
ąSerotonin
ąGABA
ąAcetylcholine

Withdrawal/
Negative Affect
ąCRF
ąDynorphin
ąNorepinephrine
ąHypocretin (Orexin)
ąSubstance P
ĆDopamine
ĆSerotonin
ĆNPY
ĆNociceptin
ĆEndocannabinoids
ĆOxytocin

Preoccupation/
Anticipation
ąDopamine
ąGlutamate
ąHypocretin
ąSerotonin
ąCRF



Are subjects with NASH able to change their lifestyle? Data on 
their stages of change from URICA
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The precontemplationscores were higher than those for other stages
Of change indicating that most subjects did not perceive that their 
Lifestyle (diet, exercise) contributed to their NASH

Stewart et al, Liver International 2016



The critical role of behavioral factors in the metabolic 
syndrome and NAFLD

GENETICS

ECONOMIC

SOCIAL

CULTURAL

POLITICAL

BEHAVIOR
Åhealthy lifestyle choices
ÅCompliance
ÅMotivation
ÅAbility to change behavior

DISEASE
PREDISPOSITION
PHENOTYPE
PROGRESSION



Potential primary interventions

ÅPersonalized behavioral intervention:
Åbased on stage of change 

Åbased on social support systems

Åbased on cultural, social and economic considerations

ÅDiet:
Åcalorie control for all

Åspecific interventions to modulate microbiome

ÅActivity and sleep:
Åshift workers at particular risk and may need special 

approaches to avoid bad eating-activity choices



There remains an unmet need for fully 
integrated models of disease development


