
O U T C O M E S
P r i m a r y  o u t c o m e s :

Findings wi l l  advance understanding of  how exerc ise  may improve outcomes for  MASLD
pat ients  through the mechanisms involved in  gut  microbiomes and inf lammatory
markers .
Contr ibute to  ident i fy ing the most  ef fect ive  type/s  of  exerc ise  to  improve heal th and
outcomes for  those with MASLD (potent ia l ly  to  prevent  the progress ion of  the disease
for  those at  r isk  of  i ts  development) .
Monitor  the change of  gut  microbiomes and inf lammatory markers  in  re lat ion to  marks
of  l iver  d isease sever i ty/act iv i ty .

S e c o n d a r y  o u t c o m e s :
Contr ibute to  creat ing better  d iagnost ic  cr i ter ia  regarding gut  microbiomes when
determining the sever i ty  of  MASLD.
Assess  potent ia l  changes in  qual i ty  of  l i fe  of  MASLD pat ients  in  response to  exerc ise
tra in ing.

S T U D Y  1 :  C R O S S - S E C T I O N A L S T U D Y  2 :  L O N G I T U D I N A L
E X E R C I S E  I N T E R V E N T I O N

A B S T R A C T AIMS

The Effects of a Combined Exercise Intervention
on Gut Microbiomes and Systemic Inflammatory

Biomarkers in MASLD Patients: A Study Protocol 

Figure 1: Factors involved in the pathogenesis of MASLDand the relationship between liver and other
systemic organs involving mechanisms of disease risk and progression (3,4).
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Figure 2: (A) A sedentary lifestyle and unhealthy diet lead to increased triglyceride build-up within the liver. This, along with insulin
resistance in peripheral organs and the liver, triggers excessive production of reactive oxygen (ROS) species. Disproportionate ROS
activates systemic inflammation and ultimately liver fibrosis. Dysbiosis and increased gut permeability allow lipopolysaccharides and
ethanol compounds from gut microbiomes to reach the liver through the portal vein. This, in turn, drives lipid accumulation and
inflammation in the liver. (B) Effects of exercise help prevent insulin resistance in the liver and peripheral organs leading to normalised
lipid metabolism. Exercise improves gut microbiome composition resulting in the increase abundance of short-chain fatty acid
producing bacteria. This allows more benifical metabolites to reach the liver (5).

Introduction: 
Metabolic dysfunction-associated steatotic liver disease (MASLD) is the most prevalent liver disease world-
wide.  (1,2). 
Disease progression and severity include heightened systemic inflammation, poor diet, inadequate exercise,
poor body composition, and unhealthy gut microbiome composition (3,4). 
Although MASLD is due to the lifestyle factors mentioned above, it must be diagnosed in the absence of
significant alcohol consumption (3). 
Currently, there are no licensed pharmaceutical agents for the treatment of MASLD, however increasing
exercise levels and modifying diet have been shown to reduce disease severity and slow progression -
though the underlying mechanisms responsible for these improvements remain unclear (3,4).

  
Methods: 

Study 1: A total of 46 participants will be recruited from the SCUH Hepatology Clinic and will undergo a
cross-sectional baseline assessment including liver FibroScans (steatosis and fibrosis), biochemical markers
(liver enzymes and inflammatory cytokines, gut alpha-diversity, quality of life questionnaire, cardiovascular
fitness, muscular strength, body composition and current dietary intake. 
Study 2: All participants will then be invited to participate in a 12-week combined (aerobic and resistance
exercise) training intervention, with a mid-intervention (post week 6), and post-intervention assessment of
all primary and secondary outcomes.
Statistical Analysis: All outcome measures will be assessed at baseline and again at 6 and 12 weeks.
Multivariate linear regression and Pearson’s product-moment correlation coefficients will be used to
examine relationships between the variables, and linear mixed effects modelling will assess group-time
interactions (Alpha 0.05).

Discussion:
We hypothesise that gut microbiome composition will be related to markers of chronic systemic
inflammation and disease severity in MASLD patients, and that exercise training will elicit changes in gut
microbiome and systemic inflammation,  in line with cardiorespiratory fitness, muscular strength and body
composition. 
Overall, this project aims to advance understanding of the mechanism/s through which exercise improves
outcomes for MASLD patients. The findings can potentially inform the development of improved treatment
options and evidence-based exercise recommendations for patients with MASLD. 

Identify potential relationships between gut microbiome diversity, key
inflammatory markers, body composition, cardiorespiratory fitness and
muscular strength in relation to the severity of MASLD.

Identify changes in the gut microbiome, systemic markers of
inflammation, cardiorespiratory fitness, and muscular strength after a
12-week exercise intervention are related to MASLD severity.
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Please contact for any enquires

Mr Christiaan Hattingh: cdh012@student.usc.edu.au
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