
occur in patients with compensated NASH cirrhosis, 
and was associated with lower liver-related events, 
as shown in a recent study by Sanyal et al.25 Patients  
beyond advanced fibrosis may progress to HCC. Those 
with HCC and decompensated cirrhosis may progress to 
having a liver transplant and subsequently remain in the 
post-liver transplant health state. Cardiovascular events 
may occur in all stages of NAFLD, except for patients 
with decompensated cirrhosis and HCC, where the risk 
of mortality is primarily driven by the underlying liver 
disease.26 All health states could result in death through 
either progression of liver or cardiovascular disease. 

Cost-effectiveness analysis
For base-case analysis, which is the baseline analysis 
without consideration of possible changes in variables 
adopted in the model, we calculated the expected 
clinical outcomes and lifetime costs of T2DM patients 
without NAFLD screening. The start age of 50 years  
was adopted as the base case of NAFLD screening to  
allow the potential demonstrable benefits of screening  
and a corresponding intensive weight reduction  
programme to take effect. We subsequently calculated  
the incremental costs, QALY gained, and the ICER  
of the various screening strategies as compared to no 
screening. A Tornado analysis was performed to identify 
the 3 most influential variables within the model. To 
determine the optimal price threshold of NAFLD  
treatment for NAFLD screening to remain cost-effective  
in Singapore, we performed a threshold analysis based  
on a pre-defined WTP threshold. We then performed a 
sensitivity analysis to determine the minimal duration 
of sustainable treatment effect for NAFLD screening 
to be cost-effective. A sensitivity analysis was also 
performed for the start age of screening to determine the 
optimal start age for NAFLD screening. Probabilistic 

sensitivity analysis was performed to examine the effects 
of all parameter uncertainties using 10,000 sets of Monte  
Carlo simulations. A triangular distribution was applied 
by using the point estimate, minimal and maximal values 
as inputs. All analyses were performed using TreeAge  
Pro 2021 (TreeAge Software Inc, Williamstown, US).

Model assumptions
The assumptions adopted in this Markov model are the 
following. First, we assumed fibrosis regression is not 
possible in decompensated NASH cirrhosis. Second, 
we considered the additional unnecessary expenditure  
brought about by NAFLD screening, assuming that  
patients with a false positive diagnosis of NAFLD will 
incur an additional 1-year cost, which is equivalent to  
their prior fibrosis staging. Third, we assumed the  
annual rate of fibrosis progression to be constant,  
including subjects who experienced non-fatal  
cardiovascular complications. This assumption was  
made based on a recent study showing that most 
cardiovascular complications in NAFLD were non-
fatal, and the risk of all-cause mortality was similar in  
NAFLD patients with or without cardiovascular 
complications.27 We also assumed the direct medical 
cost derived from decompensated cirrhosis, HCC and 
liver transplantation to be similar, irrespective of the 
underlying aetiology of cirrhosis. Finally, we assumed  
the screening benefit of fibrosis regression and  
cardiovascular complications to cease after 5 years.

RESULTS

Base-case analysis
Base-case analysis of screening at age 50 years  
demonstrated that both VCTE and FIB-4 screenings were 
cost-effective, at USD24,727.23/QALY and USD36,799.87/

Table 1. Results of base-case analysis among 5 screening strategies: screening using FIB-4 or VCTE were considered cost-effective with ICER within the 
willingness to pay threshold (USD50,000)

Strategy Cost (USD) Effectiveness 
(QALY)

Incremental 
cost (USD)

Incremental 
effect 

(QALY)

ICER Label

(USD/QALY)

No screening 20,610.72 11.91 - - - undominated

FIB-4 screening 22,957.79 11.97 2,347.07 0.0638 36,799.87 extendedly 
dominated

FIB-4+VCTE 
simultaneous screening

23,401.46 11.98 443.68 0.00692 64,102.01 extendedly 
dominated

VCTE screening 23,453.16 12.03 2,842.45 0.115 24,727.23 undominated

FIB-4+VCTE  
Sequential screening

28,735.91 11.98 5,282.75 -0.0461 -114,623.44 absolutely 
dominated

FIB-4: fibrosis-4; ICER: incremental cost-effectiveness ratio; QALY: quality-adjusted life year;VCTE: vibration-controlled transient elastography
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