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LIMITATIO
NS

▪ Use of administrative claims data relies on accurate diagnosis codes 
and lacks potentially relevant clinical information on patients prior to 
their entry into the database. 

▪ We were unable to identify fibrosis staging or confirm disease states 
due to lack of lab and biopsy results in the data. 

▪ There is limited generalizability of the results outside of the Original 
Medicare population or to populations later than the study period. 

▪ Results are from descriptive analysis and thus we cannot infer 
causality. 

Background

▪ Primary liver cancer is a leading cause of morbidity and mortality worldwide, 
with HCC  accounting for up to 80% of cases [1].

▪ Non-alcoholic steatohepatitis (NASH), or MASH, a progressed form of 
nonalcoholic fatty liver disease (NAFLD), has become one of the fastest 
growing HCC risk factors in the United States, with a cumulative annual HCC 
incidence of 2% - 13% in NASH cirrhosis patients [2].

▪ Although HCC occurs more frequently in cirrhosis patients, it’s estimated that 
up to 50% of NASH HCC patients are non-cirrhotic at HCC diagnosis [3-4].

▪ Potential drivers of non-cirrhotic HCC identified in previous studies include 
obesity, type 2 diabetes, hypertension, elevated alanine aminotransferase 
(AA), age, and sex [3-5].

▪ Currently, limited evidence exists regarding which NASH patients are more 
likely to develop HCC without intermediate progression to cirrhosis.
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▪ Clinically rich SEER-Medicare data were used to generate novel insight into the characteristics of non-cirrhotic NAFLD and NASH HCC patients. 

▪ Results indicate that 16% of NASH and 31% of NAFLD patients present with HCC in the absence of cirrhosis. Hypertension and diabetes were prevalent in both groups, with 
non-cirrhotic NASH patients more likely to be obese, have a shorter time-to-HCC diagnosis, have an underlying metabolic disorder, and less likely to have elevated Alanine 
Aminotransferase. 

▪ Main study limitations include limited follow-up period in the ICD-10 NASH sample, reliance on claims-based coding, which does not reflect disease onset and may be more 
indicative of delays in NASH/NAFLD diagnosis among non-cirrhotic HCC patients, Medicare-only generalizability, and omitted variable bias.  

 

Conclusions

▪ The study period consisted of the time from a patient’s incident NAFLD or 
NASH diagnosis (index date) through their incident HCC diagnosis date. 

▪ The 12-month interval preceding the index date served as the washout and 
baseline period for confirming incident NAFLD/NASH and the application of 
inclusion/exclusion criteria.

▪ Because a NASH-specific diagnosis code was not introduced until the release 
of ICD-10 in 2015, separate samples based on three case definitions were 
assessed to account for the limited follow-up post-ICD-10 and inability to 
differentiate between NAFLD and NASH patients pre-ICD-10.

▪ ICD-10 NASH - presence of a claim/claims containing an ICD-10 NASH code 
from October 1, 2015, through the end of follow-up.

▪ ICD-10 Switchover - presence of a claim/claims containing either an 
incident ICD-10 NASH code or an incident non-specific ICD-9 code with a 
subsequent ICD-10 NASH code for validation over the entire study period. 

▪ ICD-9/10 NAFLD - presence of a claim/claims containing any non-specific 
ICD-9 or ICD-10 NAFLD and NASH codes, with index date set at first 
observed claim with any one of these codes over the entire study period.

▪ Because SEER data only include diagnosis month and year, HCC diagnosis date 
was based on the first observed HCC Medicare claim within this time frame.

▪ Index NAFLD, NASH, and cirrhosis dates could occur prior to or within a 30-
day window following HCC diagnosis to allow for measurement error in the 
timing of claims-based diagnoses.

Exposure and Outcome

▪ To describe the characteristics of NASH patients who are diagnosed with HCC 
in the absence of cirrhosis           
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Figure 1. Sample Selection Diagram

▪ Among the three samples, 31% of NAFLD patients (n=348), 27% of ICD-10 switchover 
patients (n=117), and 16% of ICD-10 NASH (n=41) patients did not have a cirrhosis diagnosis 
prior to or within 30 days of their HCC diagnosis. 

▪ Average time-to-HCC diagnosis ranged from 0.06 to 3.3 years in non-cirrhotic NASH and 
NAFLD patients, respectively. Over 50% of NASH and Switchover patients received their 
index diagnosis ≤30 days following HCC diagnosis, with both likely a function of delayed 
detection and, in the NASH sample, the select population being considered.

▪ Across all three samples, almost all patients had hypertension (≥92%). Patients were also 
older (average age at NAFLD or NASH diagnosis ˃73) and more likely to be male (˃64%), 
Non-Hispanic White (˃69%), and have type 2 diabetes (˃69%) or hyperlipidemia (˃75%). 

▪ Non-cirrhotic NASH patients were less likely to have undergone clinical testing prior to HCC 
diagnosis, potentially due to a shorter time-to-HCC diagnosis, and more likely to have a 
metabolic disorder (17%), be obese or overweight (97.6%), and to not have elevated AA.
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Table 2. Potential Risk Factors Associated with Non-Cirrhotic HCC

Methods

Study Design and Setting
▪ We conducted a descriptive analysis using nationally representative SEER-

Medicare linked data from Jan. 1, 1999, through Dec. 31, 2020. 
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