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Background
• NAFLD is characterised by fat deposition in the liver in the 

absence of excess alcohol or other causes of liver disease 
• Now the most common aetiology in developed countries
• The natural history of NAFLD is variable and the vast majority of 

patients will not progress from simple steatosis to fibrosis and 
end stage liver disease. 

• Hepatic fibrosis is the strongest predictor of long-term outcomes
• Non-invasive assessment recommended to screen for NAFLD in 

patients with T2DM
• The Fibrosis-4 score (FIB4) - first line screening tool 
• Established diagnostic & prognostication performance of 

progression to cirrhosis and liver related events





Aims
• In a cohort of  individuals 

with type 2 diabetes describe
• The distribution of FIB4, NFS 

and APRI 
• The association between the 

risk score categories and 
all-cause mortality



53 General Practices in 
the Scottish region of 

Ayrshire & Arran 

45 (covering 81% of the 
total patient population) 

contributed data for 
adults>=18 years of 

age.

13,561 patients aged 
over 18 identified with 
prevalent T2DM at 1st 

January 2012. 

13,347 (98.4%) valid 
patients

12,589 (92.8%) valid 
cases with complete 

data

758 (5.6%) patients 
excluded due to 
incomplete data 

214 (1.6%) excluded 
due to alcoholic liver 

disease or viral hepatitis

8 (covering 19% of the 
total patient population) 
did not contribute data



Methods
• Retrospective cohort study of patients identified from primary care records in Ayrshire & 

Arran 

• Data for 13,561 patients with T2DM defined using read codes who were registered with a 
participating practice on 1st January 2012 was extracted. 

• Patients with a diagnosis of alcoholic liver disease or viral hepatitis were excluded 

• Follow-up from 1st Jan 2012 to the earliest of date of death, emigration or 1st Nov 2021 

• To assess the association of liver fibrosis scores with all-cause mortality multivariable Cox 
regression analysis was used.  

• Potential interactions were tested between each score and age, sex, diabetes duration, 
presence of co-morbidities, HbA1c and all cause mortality.



 Total (n=12589)
Age (years) 65.2(12.1)
Sex (males %) 54.5
Smoking (current/ex %) 56.4
Diabetes duration (yrs) 5.8 (2.8-9.3)
BMI (kg/m2) 31.5 (6.8)

Co-morbidities (%)  
Stroke/TIA 9.7
PVD 5.3
PCI/CABG 6.8
Retinopathy 44.5

HbA1c (mmol/mol) 58.5 (18.0)
Cholesterol (mmol/L 4.3 (1.1)
eGFR <60 40.8

Metformin (%) 74.3
Sulphonylureas (%) 47.1
Glitazones (%) 21.4
Insulin (%) 14.0

Baseline 
characteristics 
of study 
population 



Fibrosis scores Deaths and mortality / 
1000 PY

Hazard ratio (95% CI)b p-value

 (Total 3925)   
FIB4 low (n=9706) 2778 (36.3) 1.0 (ref)  
FIB4 intermediate (n=2121) 695 (43.5) 1.14 (0.98-1.32) 0.101
FIB4 high (n=762) 452 (101.9) 3.69 (2.88-4.7) <0.001
    
NFS Low (n=4800) 1448 (38.5) 1.0 (ref)  
NFS intermediate (n=4825) 992 (24.9) 1.00 (0.88-1.13) 0.95
NFS High(n=2964) 1485 (75.7) 2.32 (1.95-2.75) <0.001
    
APRI low (n=12393) 3831 (40.0) 1.0 (ref)  
APRI high (n=196) 94 (74.0) 3.92 (2.88-5.34) <0.001

Numbers of death, crude mortality rates and multivariate-adjusted 
hazard ratios in patients with type 2 diabetes by FIB4, NFS & APRI 
categories 



Kaplan-Meier estimation curves of 
cumulative all-cause mortality during 
follow-up 
 - High: Red 
 - Intermediate: Green
 - Low: Blue



Forest plot of relative risk of all-cause mortality associated with high 
compared to low categories for FIB4, NFS and APRI by age (under 65 & 
over 65 years)



Strengths

• Large cohort
• Minimal missing data
• All have a diagnosis of T2DM
• No histological or radiological diagnosis of NAFLD
• Long follow up period



Weakness

• Retrospective design
• No breakdown in cause of mortality
• Homogenous population
• Possible inclusion of undiagnosed alcohol use or viral hepatitis



Conclusion

• The adjusted all-cause mortality ratios for the highest compared to the lowest 
categories of fibrosis scores were 3.7 for FIB4, 2.3 for NFS and 3.9 for APRI. 

• Confirms an association between higher scores across all three scores and 
all-cause mortality specifically in patients with T2DM

• Identifies a significantly higher increased relative risk of mortality in individuals 
under 65 years classified as high risk aged compared with those over 65 years

• The number of patients proceeding to further assessment with intermediate or 
high risk FIB4 scores if current guidelines were followed in our cohort is around 
23% of patients


