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RESULTS

CONCLUSIONS

BACKGROUND
 Nonalcoholic steatohepatitis  (NASH), now also known as metabolic dysfunction-associated 

steatohepatitis (MASH), affects approximately 12% of individuals in Western countries, 
posing a substantial socioeconomic burden, with the greatest costs experienced in late-
stage disease. [1] 

 NASH is a chronic liver disease and a leading cause of advanced liver complications 
including decompensated cirrhosis (DCC), hepatocellular carcinoma (HCC), and liver 
transplantation (LT). [2]

 Patients with NASH who develop liver fibrosis are at an increased risk of progressing to 
cirrhosis and developing advanced liver complications. [1]  

 Resmetirom is FDA-approved for adults with noncirrhotic NASH with moderate-to-
advanced liver fibrosis (consistent with stages F2 to F3 fibrosis), proven to be effective for 
NASH resolution and improving liver fibrosis.

 Access to resmetirom as the only available treatment for noncirrhotic NASH with moderate 
to advanced fibrosis (F2–F3) is crucial for improving overall health outcomes whilst 
reducing the increased costs of care for advanced liver disease.

OBJECTIVE
 This study aims to quantify the impact of delayed NASH treatment initiation on associated 

costs and clinical outcomes in patients with F2 or F3 fibrosis.

 Timely treatment led to greater survival and quality of life outcomes (Figure 1).
 In the short term, a three-year delay in treatment initiation resulted in:
‒ An average OS decrease of 2.41% in F2 patients and 2.01% decrease in F3 patients for 

every year their treatment was delayed.
‒ An average decline in QALYs by 3.09% per year for F2 and 2.65% for F3 patients. 

 Over the lifetime horizon, a 10-year delay in treatment initiation resulted in:
‒ An average OS decrease of 1.24% per year in F2 patients and 0.88% decrease per year in 

F3 patients.
‒ An average annual decrease in QALYs of 1.58% for F2 patients and 1.14% for F3 patients. 

Overall survival (OS) and quality of life

CONCLUSIONS
 The results of this model showed that timely treatment initiation is associated with improved 

clinical outcomes, enhanced quality of life, and a reduced risk of costly and life-threatening 
complications in F2 and F3 patients.

 Treatment initiation at the F2 stage may offer a greater opportunity to slow disease progression 
and mitigate escalating costs associated with liver complications. 

 Therefore, prioritizing the identification of patients with earlier fibrosis (F2) is important to 
optimize long-term health outcomes and minimize the economic impact of NASH-related liver 
disease.

 This economic analysis is focused on the U.S. and accordingly uses U.S. costs and pricing; costs and 
pricing for international countries have not been established.
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METHODS
 A decision-analytic Markov model was developed to simulate fibrosis progression and the 

onset of advanced liver complications in patients with noncirrhotic NASH with moderate to 
advanced fibrosis (F2–F3).

 The model assessed the impact of annual delays in treatment initiation over a 10-year period, 
compared to timely treatment with resmetirom (80mg and 100mg), in a cohort of 1,000 
hypothetical patients resembling the MAESTRO-NASH trial population characteristics. 

 Patients with F2 and F3 stages were modeled independently to assess outcomes for each 
subgroup of patients separately.

 The model assessed survival outcomes, quality-adjusted life years (QALYs), progression rates 
and direct medical costs associated with fibrosis management and advanced liver 
complications,  over a lifetime horizon from a US payer perspective. 

 Model parameters and assumptions have been previously described by Javanbakht M, et al., 
2023 in a cost-effectiveness analysis of resmetirom vs. the current standard of care. [3] 

Figure 2. Impact of treatment delay on the number of patients with advanced liver 
complications

Treatment delay F2 patients F3 patients

1-year delay $20,311 $29,102 
2-year delay $35,383 $44,685 
3-year delay $46,257 $53,634 
4-year delay $54,057 $59,068 
5-year delay $59,674 $62,506 
6-year delay $63,747 $64,736 
7-year delay $66,715 $66,198 
8-year delay $68,880 $67,148 
9-year delay $70,453 $67,746 

10-year delay $71,583 $68,097 

Table 1. Additional costs of liver disease per 1,000 
patients attributable to treatment delays

 This analysis demonstrated that timely treatment initiation for NASH patients with F2–F3 
fibrosis is crucial for improving clinical outcomes and controlling healthcare costs. Delaying 
treatment could increase the risk of disease progression, reduce OS and quality of life, and 
lead to higher rates of advanced liver complications such as cirrhosis, HCC and LT.

 Delaying treatment may result in a greater opportunity loss for F2 patients, who have more 
time to benefit from resmetirom's cumulative benefits before the disease progresses. The 
impact of delay is more pronounced in F2 patients, who experience more noticeable negative 
consequences. In F3 patients, the potential benefits are already limited by advanced fibrosis, 
making the effects of delay less pronounced, though still significant.

 Future research could further investigate the impact of NASH disease progression from 
treatment delay on the incidence of related comorbidities such as cardiovascular disease, 
diabetes and cancer. 

 The additional direct medical costs for fibrosis management and advanced liver 
complications that are attributed to treatment delays ranged between $20,311–$29,102 
after a one-year delay in treatment initiation, up to $71,583–$68,097 after a 10-year 
delay for F2 and F3 patients, respectively (Table 1).

 An annual average increase of 15.4%–14.2% in costs of liver fibrosis and complication 
management was observed, with LT showing the highest cost increase, ranging from 
27.0% in F2 to 21.9% in F3 patients.

Cost of liver disease

 Time to progression to compensated cirrhosis (F4 stage) was greater in patients who received 
treatment with resmetirom.

 Untreated patients experienced advanced liver complications more rapidly than those 
receiving resmetirom (Figure 2).

 In the short term, a three-year delay in treatment initiation resulted in an average of:
‒ 4.1% more cases of DCC in F2 patients and 4.0% more cases of DCC in F3 patients every year.
‒ 4.3% more cases of HCC in F2 patients and 4.1% more cases of DCC in F3 patients every year.
‒ 4.8% more liver transplants in F2 and 4.6% more LTs in F3 patients every year.

 Over the lifetime horizon, a 10-year delay in treatment initiation resulted in:
‒ 2.0% more cases of DCC in F2 patients and 1.6% more cases of DCC in F3 patients every year.
‒ 2.1% more cases of HCC in F2 patients and 1.6% more cases of DCC in F3 patients every year.
‒ 2.3% more liver transplants (LTs) in F2 and 1.8% more LTs in F3 patients every year.

Disease progression

DISCUSSION

Figure 1. Relative reduction in A) overall survival and B) QALY
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