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NAFLD 

• What is it and why do we 
care about it? 

• How to make the 
diagnosis? 

• Treatment? 



Fatty liver: what is it? 
Fat accumulation in hepatocytes 
 
Main causes: 

Alcoholic (ALD) 
Non-alcoholic (NAFLD) 
Fatty liver of pregnancy (rare) 
 

 

 

 

  

• ALD more common in: 
– Women 
– Obesity 
– Longstanding heavy alcohol 
 

• NAFLD more common with: 
– Men (women higher risk of advanced 

fibrosis) 
– Diabetes/ obesity – increased waist 

circumference + IR 
– Increasing age 
– Racial groups: Hispanic higher 
– Dietary: high fructose 
– OSA 
– High blood pressure 
– Corticosteroids/ certain cancer drugs 
– Metabolic syndrome – independent 

predictor of fibrosis 
– Hepatitis C 
 

• Both silent – few symptoms 
• Tired 
• RUQ discomfort 

 
 
 
 
 
 
 
 



Why is the incidence  
rising? 

1980 
• Assassination of John 

Lennon 

• Invention of post-it 
notes 

 

 

 

• Release of ‘Nutrition 
and your health’ 
Dietary Guidelines 
for America 

 

 

 

 

  

   



Fructose 

• Naturally: 
– 5-10% by weight in apples/ 

blueberries 
– Very little milk/ meat/ veg 
– 1900’s average american ate 15 

g/day, now 60-70 g 
– 50% by weight in dried fruits 

 
These days, where does it come 
from? 
• Sucrose=glucose+fructose 
• HFCS = 55% fructose and 45% 

glucose 
– Drinks 
– Highly processed foods 

 
 
 
 
 

 

• Hepatic glucose regulated by 
phosphofructokinase, ATP and 
citrate so when energy levels 
high – limits hepatic uptake of 
dietary glucose 

• Hepatic fructose is 
independent of energy status 
so excess leads to  unregulated 
uptake with increased 
lipogenesis → NAFLD 
– Independently NAFLD - 

↑TG;↑LDL; promotes visceral 
fat; ↑BP; ↑IR 



NAFLD to cirrhosis: does it matter? 

1/3 population 5-10% 3-26% 



Yes…… 

If NASH cirrhosis 

• 10-year mortality rate = 20% 

• 45% will decompensate ≤ 10 
years 

• 2.6% per year risk of HCC 

• Increased cardiovascular risk 

• Second highest indication for 
liver transplant in USA 

 

• BUT… 

how to make the diagnosis and 
find those at highest risk? 

Not all on appearances – TOFI v 
FOTI 



How to diagnose? 

• Steatosis on imaging/ 
histology 

• Exclude other causes 
(NILS) 

• ALT > AST but in 80% 
these are normal 

• ALT    as fibrosis 
progresses. Does not 
correlate with severity 

• Clues: 
– 70-80% those with central 

obesity 
– 50-80% type II DM 

 
• Definitive = liver biopsy 

(hepatocyte ballooning 
degeneration and 
steatosis) 

• But risky/ uncomfortable 
so reserve if non-invasive 
indeterminate – rare in 
our practice 



Non-invasive NAFLD grading 

A 

B 

C 



What to do with the results? 

• Identify patients: 
– Metabolic risk factor 

profiling 
– LFT 
– Imaging (ultrasound) 

• Risk stratify (NAFLD 
fibrosis score + 
ELF/Fibroscan) 

• Low risk NAFLD 
 V 
• Intermediate/ high risk 

NASH/ fibrosis/ cirrhosis 
 
 

• 1. Lifestyle modification 
 
• 2. Target metabolic 

syndrome 
 
• 3. Liver-directed 

pharmacotherapy 
 
• 4. Screening for 

complications of cirrhosis 
 



Management 
1980 

NHS Choices: 
2018 



Or……..the specifics 

• Diet: 
– Mediterranean (high MUFAs, 

low carbohydrate, natural 
food) 

– Avoid sugars (esp. fructose), 
sweetened drinks 

– Lose >10% weight and 
maintain loss (reduces 
steatosis/ ballooning/ 
inflammation) 

– (Consider diet 600 kcal less 
than daily requirement) 

– Could supplement with ω-3 
PUFA (fish oils) or eat more 
oily fish – needs more 
research 

• Exercise: 
– Reduce sedentary time/ 

increase activity (↓steatosis) 
– Aerobic activity ↑insulin 

sensitivity in skeletal muscle 
– 30 min moderate exercise 5 x 

per week – improves LFT and 
reduces steatosis 

– Can be aerobic/ resistance/ 
HIIT – all reduce liver fat/ LFTs 

– Aim > 10,000 steps/day 
(pedometer) 
 
 



Areas of research 

• Low carbohydrate diet (<10% 
energy) and isocaloric) 
– Marked decrease in hepatic de 

novo lipogenesis with 
downregulation of fatty acid 
synthesis 

– Modulation of microbiota 
towards folate-producing 
streptococcus 
• High serum folate reduces 

oxidative stress 

– Reduction in IL-6 and TNFα 
cytokines at 14 days (known to 
be associated with progression 
to NASH) 

– Increases mitochondrial β-
oxidation 

 
 



NAFLD to cirrhosis: does it matter? 

1/3 population 5-10% 3-26% 



Complex/ experimental 
Treatment Intervention/ indication Target/ outcome 

Orlistat  (enteric lipase 
inhibitor) 

If BMI>30 kg/m2 

Need weight loss >5% in 3 
months to continue for 
maximum of 12 months 

Improves ALT/ steatosis 
 
Risk = fat soluble vitamin deficiency 

Bariatric surgery Not a primary treatment 
Only if BMI >40 or 35-40 with 
co-morbidities 
First line for obesity if BMI>50 

Most benefits in first year 
Improves insulin sensitivity/ lipid 
profile 
Reduced steatosis/ steatohepatitis/ 
fibrosis (65% if loss 30% of BMI) 
May not be sustained after 5 years 

Pioglitazone Aggressive NASH failing lifestyle Reduces hepatocellular injury and 
fibrosis 
BUT increased risk of weight gain 
(4.7%)/CCF/ bladder cancer/ ↓bone 
density 

Vitamin E Antioxidant 
Advanced pre-cirrhotic NASH 
failing lifestyle intervention 

Improves steatohepatitis at 800 
iU/day for 96 weeks 
 
Risk = small increase in overall 
mortality if >400 iU/day 

Dyson, et al., 2017. Frontline Gastroenterology 



BONUS SLIDES: LOW 
CARBOHYDRATE DIETS AND REFLUX 

20-30% of adult population 

Reflux is expensive ($12.5 billion pa for PPI/ 
H2RA) 

30-40% fail to respond to drugs 

60% incomplete resolution of symptoms 

Risks incomplete resolution = oesophagitis/ 
strictures/ Barretts/ adenocarcinoma 

Adenocarcinoma increased 3-4 fold over 
last 3 decades 

• Risk of reflux increases three-
fold for every increase of >3.5 
kg/m2 in BMI 

• Excess adiposity 
↓oesophageal pH to <4 and 
↑number of reflux episodes 

• Reflux is three-fold greater in 
obese men and four-fold in 
obese women 

• Greater insulin resistance in 
proportion to GORD 
symptoms 
 



Unexpected finding in our own 
study…… 

Williams et al., Frontline 
Gastroenterology. 2016 



Confirmed with many others….. 
Main points: dietary intervention 
study 

• Women 
• Simple carbohydrate intake (especially 

sucrose) predicts likelihood of reflux 
• Thought to: 

– Reduce LO sphincter pressure/ increase 
transient relaxation 

– Increase gastrin production (thus acid 
secretion) 

• Calorie restriction group = 10% weight 
loss but no medication discontinued 

• 6 days after LCHF diet: 44% reduction in 
symptoms and 51% reduction in time 
pH <4 

• All women discontinued medication at 
10 weeks until end of LCHF diet 
intervention (16 weeks) 


