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Improving primary care fibrosis assessment for rural 
Veterans with metabolic dysfunction-associated 
steatotic liver disease (MASLD) 
Background 
Metabolic dysfunction-associated steatotic liver disease (MASLD, formerly nonalcoholic fatty liver 
disease, [NAFLD]) affects an estimated 30% of Americans and its prevalence increased 3-fold among 
Veterans from 2003 to 2011. MASLD is a leading cause of cirrhosis and hepatocellular carcinoma (HCC) 
in Veterans.1 

The MASLD epidemic has the 
potential to have a profound 
impact on rural Veterans. For 
instance, MASLD strongly 
associates with diabetes and 
obesity, which disproportionately 
impact rural Veterans.2 Also, 
absolute increases in age-adjusted 
cirrhosis mortality over the past two decades are significantly higher in rural settings compared to large 
metropolitan centers.3 

Advanced fibrosis is the best indicator of future severe liver outcomes, cardiovascular events, and 
overall mortality in patients with MASLD (Figure 1).4 The Fibrosis-4 index (FIB-4), a non-invasive liver 
disease assessment calculated with inputs from commonly available labs (age, liver chemistries, 
platelets), offers primary care clinicians (PCPs) an accessible and inexpensive fibrosis assessment tool.5 
Indeterminate and high-risk FIB-4 results warrant confirmatory testing with liver stiffness measurement 
(LSM) by ultrasound vibration-controlled elastography (VCTE).6 Department of Veterans Affairs (VA) 
Veterans Health Administration (VHA) National Gastroenterology and Hepatology Program and specialty 
society (American Association of the Study of Liver Diseases [AASLD] and American Gastroenterology 
Association [AGA]) guidelines recommend referring Veterans with liver stiffness measures at high-risk 
for advanced fibrosis (LSM ≥ 8 kPa) to hepatology specialty care. However, recent survey data suggests 
that PCPs are not yet comfortable using FIB-4 and do not regularly calculate the scores in practice.7 

Figure 1. Spectrum of MASLD. 
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Further, VCTE technology for confirmatory advanced fibrosis risk stratification is not widely available, 
particularly in rural settings.  

The overall approach of this proposal is consistent with VA medical center (VAMC) efforts to bring 
specialty care services closer to rural communities, reducing Veteran travel burden and care 
fragmentation through community-based care. 

Goals and Objectives 
The VHA Office of Rural Health (ORH) Veterans Rural Health Resource Center-Iowa City project, 
Improving primary care fibrosis assessment for rural Veterans with metabolic dysfunction-associated 
steatotic liver disease (MASLD), integrates MASLD non-invasive liver fibrosis risk assessment into rural 
primary care community-based outpatient clinics (CBOCs) to better detect Veterans at greatest risk for 
severe liver disease who would benefit from hepatology specialty care. The intervention occurs at CBOC 
demonstration sites where we calculate FIB-4 scores and perform confirmatory liver stiffness 
measurements using VCTE. In comparison to historical clinic rates and concurrent CBOC control sites, we 
expect this primary care-based fibrosis risk assessment strategy will:  

1. Identify a larger proportion of rural Veterans warranting VCTE advanced fibrosis confirmation.  

2. Increase adherence to MASLD fibrosis risk assessment process measures.  

3. Improve advanced fibrosis detection in Veterans with MASLD. 

4. Increase appropriate hepatology referral rates.  

Our long-term goals are to improve MASLD care by optimizing fibrosis risk assessment, enhance access 
to specialty care for rural Veterans, and reduce rural-urban health disparities. 

Methodology 
This innovation study evaluates the implementation of a primary care-based MASLD fibrosis risk 
assessment pathway with confirmatory fibrosis risk assessment in VA CBOCs. The seven CBOCs 
associated with the Ralph H. Johnson VAMC in Charleston, South Carolina are included in the study, and 
2 of the 7 participating CBOCs serve as the intervention sites. The overall patient cohort is open 
throughout the duration of the study and includes Veterans with a diagnosis of MASLD (ICD-9: 571.8; 
ICD-10: K76.0, K75.8) receiving care from the participating VHA practices.8 Patients with a previous 
diagnosis of cirrhosis (identified by a composite of previously validated ICD-9/10 codes) are excluded.8  

Data acquisition from the 3 years preceding the beginning of the study provided inputs for FIB-4 score 
calculation throughout all 7 CBOCs. Inputs include Veteran age, aspartate (AST) and alanine (ALT) 
aminotransferase values, and a platelet count. Using these inputs, FIB-4 scores were calculated (FIB-
4=[Age x AST]/[Platelet x √ALT]) for each Veteran with MASLD in the participating CBOCs.  
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A list of Veterans in the intervention CBOC with a FIB-4 calculation is distributed to the primary care 
clinicians along with interpretations of advanced fibrosis risk. The investigative team is reaching out to 
Veterans in need of a confirmatory fibrosis risk assessment (FIB-4 > 1.3) by phone and letter to schedule 
VCTE testing. VCTE is performed by trained personnel and interpretable results are categorized as low-
risk (< 8 kPa) or high-risk (≥ 8 kPa) for advanced fibrosis.6 Results and recommendations are 
communicated to patients and documentation of VCTE results and interpretations are recorded and 
routed to the primary care clinicians. Patients with high-risk VCTE assessments receive a referral to a 
hepatology specialist at the Ralph H. Johnson VA Medical Center. Veterans with  low-risk VCTE results 
receive counseling on weight loss, alcohol avoidance, exercise, and reduction of sugar-sweetened 
beverage intake. 

Study outcomes are assessed at the level of the CBOC and focus on the number of Veterans with MASLD 
and the proportion of these Veterans:  

1. having indeterminate-risk or greater FIB-4 (> 1.3) scores;  

2. receiving an order for VCTE; completing VCTE;  

3. having a liver stiffness measurement at high-risk for advanced fibrosis (LSM > 8 kPa);  

4. receiving a referral to hepatology;  

5. having a hepatology visit scheduled; and attending a hepatology specialty visit. 

We will compare completion of each step in the MASLD fibrosis risk assessment pathway in the 
intervention CBOCs to the other 5 usual care CBOC practices. We will use these clinical outcomes to also 
determine the implementation outcomes of adoption and fidelity of the innovation. We will also 
compare process completion in the intervention CBOCs to their process outcomes 12 months prior to 
the intervention. All advanced fibrosis risk assessment pathway process outcomes will also be stratified 
and compared by Rural/Urban status, sex, race, and ethnicity.  

Impact on Rural Veteran Health 
• 861 Veterans with MASLD and valid inputs for a FIB-4 within the past 3 years.  

• Of these Veterans, 20% (n=171) were Rural Veterans and 58% (n=501) had a FIB-4 at low-risk for 
advanced fibrosis (FIB-4 < 1.3).  

Per guidelines, these Veterans can remain in primary care for weight loss and cardiovascular risk 
reduction as the core components of MASLD management. We are preparing fibrosis risk assessment 
summaries and MASLD education materials to distribute to these Veterans at low-risk for advanced 
fibrosis and their PCPs regarding their FIB-4 results. We will include recommendations for repeating 
advanced fibrosis risk assessment with FIB-4 every 2-3 years, per guidelines.  
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The analysis also detected:  

• 360 (42%) Veterans with MASLD and a FIB-4 at indeterminate-risk or high-risk (FIB-4 ≥ 1.3) for 
advanced fibrosis, and in need of confirmatory risk assessment with liver stiffness measurement.  

• Of Veterans in need of a liver stiffness measurement 86 resided in a rural setting. A significantly 
higher proportion of Veterans with FIB-4 ≥ 1.3 were identified as rural (24%) compared to 
Veterans with low-risk FIB-4 scores (17%, p=0.012).  

We are contacting these Veterans in the intervention CBOCs with indeterminate-risk and greater FIB-4s 
to schedule them for confirmatory liver stiffness measurement with VCTE.  

Key Takeaways 

• A significant proportion of Veterans (42%) with diagnoses of MASLD have FIB-4 scores at-risk for 
advanced fibrosis and warranting confirmatory fibrosis risk assessment.  

• Rural Veterans make up 20% of the initial cohort with FIB-4 testing and 24% of Veterans with FIB-
4 scores at-risk for advanced fibrosis.  

• This work will provide critical feasibility data with which we can determine the potential for 
broader implementation in rural CBOCs.  

• Work is underway to make FIB-4 calculators available within the VA electronic health record. 

• Access to this information could profoundly increase advanced fibrosis detection for Veterans 
with MASLD.  
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