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Project Title 
Improved detection and treatment of non-alcoholic fatty liver disease (NAFLD) and non-
alcoholic steatohepatitis (NASH) in at risk patient populations in the primary care setting  
 
Background 
With rising obesity rates, non-alcoholic steatohepatitis (NASH) is rapidly becoming the number 
one indication for liver transplantation in the United States.1 In addition to end stage liver 
disease (ESLD), NASH is associated with increased risk of hepatocellular carcinoma, 
cardiovascular (CVD) events, chronic kidney disease (CKD), and diabetic microvascular 
complications such as neuropathy and retinopathy.2  Though patients with a normal body mass 
index (BMI) may develop NASH, frequency increases with BMI. Incidence of non-alcoholic fatty 
liver disease (NAFLD) in patients with diabetes mellitus type II (DMII) is in the range of 55-68%.3 

 
The primary treatment for NAFLD/NASH is lifestyle change, and diagnosis previously required 
liver biopsy; therefore, there has been minimal impetus to enact widespread screening of at-
risk patient populations to alter the course of this chronic condition. However, in recent years, 
the rise of elastography for non-invasive detection of fibrosis, risk stratification tools, increased 
pharmacologic options for weight management and improvements in bariatric surgery have 
allowed for ease of detection and improved treatment of NAFLD/NASH. Glucagon-like peptide 1 
(GLP-1) agonists, semaglutide in particular, have been shown to have excellent potential for 
weight loss in both diabetic and non-diabetic patients.4 Currently, the European Association for 
the Study of the Liver (EASL) recommends routine screening for type 2 diabetes in patients to 
assess for the presence of NAFLD and liver fibrosis in high-risk individuals.1  The American 
Association for the Study of Liver Disease (AASLD) currently recommends “vigilance” in high-risk 
groups due to cost effectiveness concerns.1. The Fib-4 score is a validated tool that has been 
used to identify patients at high risk for fibrosis. Algorithms have been suggested utilizing Fib-4 
scoring and ultrasonography to assist in detection of fatty liver and fibrosis risk and 
appropriately select patients for elastography.1,2 
 

Given the abovementioned disease burden of NAFLD/NASH and the improvements in 
noninvasive testing, there is an opportunity to increase our detection of NAFLD and NASH at 
the primary care level and work more diligently to prevent disease progression and related 
complications such as cirrhosis, hepatocellular carcinoma and the need for liver transplant.  
 
 
 
 



Project Goal 
The goal of the current project is to improve identification and treatment of NAFLD and NASH 
in high-risk patients in the primary care, resident clinic setting with the hope to ultimately 
improve long term outcomes in this patient population. 
 
Project Objectives and Expected Outcomes 
Project objectives and expected outcomes were separated into two categories: detection and 
treatment.  For the improved detection of NASH/NAFLD in high-risk patients (patients ≥50 with 
DMII) and those with elevated liver enzymes, measurement of the following outcomes was 
planned: 

• In patients aged ≥50 and diagnosis of DMII, complete blood count (CBC) and hepatic 
function panel is performed to calculate Fib-4 score to assess risk level.  

• In patients identified as having elevated Fib-4 scores, RUQ US is performed to assess for 
evidence of fatty liver.  

• In patients aged ≥18 with incidentally identified elevated liver enzymes, RUQ US is 
performed, assessment for alcohol use is performed and Fib-4 score is calculated.  

• In patients with fatty liver, a Fib-4 score ≥1.3 for patients up to 64 years old and ≥2.0 for 
patients 65 years or older results in referral for ultrasound elastography to assess for 
liver fibrosis 

• In patients identified as having liver fibrosis, appropriate workup for alternate causes 
(viral hepatitis, autoimmune hepatitis, hemochromatosis, Wilson’s disease, alcohol use) 
has occurred.  

• Diagnosis of fatty liver disease and/or liver fibrosis is documented on the problem list. 
 
For the improved treatment of patients with NASH and NAFLD, the following objectives and 
expected outcomes were planned: 

• In patients diagnosed with NAFLD, discussion of diet and lifestyle change is documented 
in the medical record. 

• In patients diagnosed with NAFLD, referrals are placed to weight loss specialist including 
bariatric surgery, weight loss clinic, or dietician. 

• In patients diagnosed with cirrhosis, a referral to gastroenterology is placed or follow up 
is ensured.  

• In patients identified as having NAFLD/NASH, body weight reduction occurs over the 
intervention period. 

• In patients with NAFLD/NASH, improvement in Fib-4 score (AST, ALT, platelet count) 
occurs over the intervention. 

 
Methodology and Timeline 
The project setting was the internal medicine resident clinic and personal outpatient internal 
medicine practice in a community-based, academic-affiliated medical center. The timeline was 
broken down into three phases: planning, implementation and modification.  
 
 



Planning 
During the planning phase, which occurred between July of 2021 and October of 2021, I 
recruited an internal medicine resident and a third year medical student to be part of the 
quality improvement team. Utilizing the outcomes as outlined above, two electronic medical 
record reports were created: one list of patients ≥50 years old with diabetes mellitus and 
another of patients ≥18 with elevated liver enzymes. The following metrics were included in the 
report: body mass index (BMI), age, hemoglobin A1C, AST, ALT, and platelet count. Additional 
metrics were obtained via chart review including ultrasound and elastography results, Fib-4 
score (calculated from AST/ALT and platelet count), weight loss referral and discussion, 
prescription for sodium-glucose co-transporter 2 (SGLT2) inhibitors and GLP-1 agonists, and 
gastroenterology referrals. The report identified a total of 128 resident clinic patients ≥ age 50 
with diabetes, 123 resident clinic patients ≥ age 18 with elevated liver enzymes, 138 patients on 
my personal clinic panel ≥ age 50 with DM, and 82 personal patients ≥18 with elevated AST or 
ALT.  The following workflow was also created during the planning phase based on literature 
review.1 

 

 
 



Implementation 
The implementation phase consisted of a resident education session in September of 2021 and 
establishment of the reminder system, which occurred between September and November of 
2021. Once chart review was completed, the list of patients requiring additional or repeat 
testing (ultrasound, elastography, AST/ALT, platelet count, etc.) was given to the resident clinic 
scheduling staff to be placed on the reason for visit. Reminders utilized included: check 
AST/ALT, check platelet count and consider elastography. Scheduling was asked to review the 
charts every two weeks to ensure that any newly-scheduled patients would have the reminders 
added to their reason for visit. For my personal clinic patients, I either contacted them 
immediately via phone, nursing communication, secure messaging or letter or placed a “sticky 
note” reminder in the chart. 
 
Modification 
The modification phase consisted of several PDSA cycles.  The first PDSA cycle occurred during 
the initial chart review phase in early November.  Due to limited time to study treatment 
outcomes such as change in BMI over the study period and several data points requiring 
manual chart review (prior imaging showing hepatic steatosis, prescription of GLP-1, referrals 
and lifestyle change discussions in notes, etc.), the outcome measures were changed to the 
following: AST/ALT check, platelet count check, GLP-1/SGLT2 prescription, gastroenterology 
referral, completion of ultrasound and/or elastography, and shared decision-making discussion. 
 
The second PDSA cycle occurred when the report was run again in late January to review 
progress and identify new patients meeting project criteria.  We noted at that time that there 
was minimal progress on completion of recommendations.  Reminders were not in place on the 
reason for visit.  After communication with scheduling staff, it was noted that we had 
misunderstood where in the chart the reminders were to be placed.  This miscommunication 
was clarified and action was taken to send staff message reminders to residents with upcoming 
appointments with identified patients in the meantime. An additional barrier identified during 
this part of the modification phase was that many identified patients either did not have follow 
up or had appointments outside of the study window. This information as well as the new 
guidelines from the American Gastroenterological Association regarding screening for 
NAFLD/NASH were presented to the residents at resident forum and staff messages were sent 
to residents notifying them of their patients who did not have follow up.  
 
The third PDSA cycle was performed toward the end of the study in late March.  Though there 
was significant subjective progress in regard to resident engagement as evidenced by messages 
and discussions I was having with the residents surrounding these issues, there was still 
relatively slow progress in overall number of recommendations completed. I was concerned 
that there may have been lack of buy-in from residents due to factors such as lack of definitive 
guidelines from major societies on this subject or the need for management of obesity and 
diabetes regardless of NAFLD status. A three-question survey of the residents was created at 
that time to assess whether this was a limiting factor in progress.  
 
 



Results 
Personal clinic patients 
For my personal clinic patients with diabetes mellitus, results were as noted in the following 
flowchart.  
 

 
 
Of the patients with completed recommendations, 10 patients completed a reminder for 
elastography alone.  Six patients had a recommendation to repeat or check initial labs (AST/ALT 
and platelet count) only and did not require additional follow up based on Fib-4 score. Three 
patients had both lab checks and elastography completed.  Two patients had recommended 
labs completed, but follow up elastography was not yet completed at study completion. Four 
patients participated in shared decision and decided not to undergo elastography in spite of risk 
level.  Three patients received gastroenterology referrals for high level fibrosis (F3 or higher) 
and five patients were started on a new GLP-1 agonist during the project period.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



For my personal patients with elevated AST/ALT, results were as follows: 
 

 
 
Of the patients with completed recommendations, eight patients completed elastography only.  
Seven patients had labs rechecked with no need for follow up.  Five patients had both labs and 
elastography completed.  Two patients had lab recommendations completed, but follow up 
elastography was not yet done.  Two participated in shared decision-making discussion and 
ultimately did not undergo elastography.  Two patients total were referred to gastroenterology, 
and one patient had an MRI abdomen performed for a liver mass with improvement in hepatic 
steatosis, so elastography was not performed. None of these patients were able to obtain GLP-
1 agonists for weight loss purposes, if GLP-1 was not covered, they were offered weight loss 
clinic referral.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The results for percentage of patients with steatosis by stage is reported in the following figure 
with diabetes mellitus data on the left and elevated liver enzymes on the right: 
 

 
 
Coincidentally, there were 13 patients in each group that received elastography. There were 
fairly similar percentages for all stages of steatosis when comparing patients with diabetes and 
those with elevated liver enzymes.  The unknown stage category was necessary due to some of 
the elastography readings done through radiology not having a specific score associated with 
the steatosis. All elastography done through the GI clinic had steatosis ratings of 0-3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The results for percentage of patients with fibrosis by stage is reported in the following figure 
with diabetes mellitus data on the left and elevated liver enzymes on the right: 
 

 
 
Notably, there was more fibrosis discovered in the diabetes mellitus group as compared to the 
group with elevated liver enzymes alone.  One patient had F3 fibrosis and four patients had F4 
fibrosis in the diabetes group and no patients in the elevated liver enzymes group had either F3 
or F4 fibrosis.  This finding corresponds with literature data cited above noting high incidence of 
NAFLD/NASH and associated fibrosis in patients with diabetes. However, it may also be 
influenced by the fact that our AST/ALT cohort was younger as we included all patients 18 or 
older as compared to our diabetes group where all patients were 50 or older.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Resident clinic patients 
For the resident clinic patients 50 years old or greater with diabetes mellitus, the results were 
as follows: 
 

 
 
The types of completed recommendations in the resident clinic for patients 50 or older with 
diabetes were as follows: ten patients had only a lab reminder with completion and no need for 
follow up elastography, three patients had recommendation for labs completed without 
elastography completed, and one participated in a shared decision making to do elastography 
with scheduling not yet completed.  One patient received a GI referral and/or follow up during 
the study period.  No resident clinic patients in the diabetes arm completed elastography 
during the study period.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



For resident clinic patients with elevated AST/ALT, results are as shown below: 
 

 
 
Of the resident clinic patients with completed recommendations, 21 patients had lab reminders 
completed without need for follow up, 14 patients had recommendation for labs completed, 
but follow up elastography was not yet completed and 13 patients had GI referral or follow up 
with GI ensured for known cirrhosis.  One patient had both elastography and labs completed 
with elastography showing F2 fibrosis and severe steatosis. Four patients underwent shared 
decision-making with elastography, but it was not completed for one of the following reasons: 
one patient no-showed to the ultrasound appointment, one patient was not scheduled for the 
ultrasound when seen in clinic, and a final patient had elastography ordered through GI and 
was not able to be contacted for scheduling.  
 
The resident clinic results were overall less than ideal.  In examining the charts of resident clinic 
patients, several barriers were identified for completion of study tasks.  Lack of follow up was 
identified at the late January check-in with 76 of the total 180 patients who had 
recommendations not having follow-up and an additional 19 not having follow-up until after 
study completion.  Many of these patients and several additional patients were not 
subsequently seen in clinic when charts were reviewed in April and did not have future clinic 
follow up.  Additionally, the resident clinic set up has intrinsic challenges with continuity and 
discontinuation of care due to resident turnover and patients transferring care to other 
providers.  Other patients were lost to follow up within the system entirely during the study 
period and did not have a primary care provider listed at study completion.   
 
Communication with patients was an additional barrier identified in resident clinic patients.  
Several residents reached out to patients to present for labs or imaging with the following 
outcomes: nursing was unable to contact the patient, a secure patient message was sent but 
not read and in one case, the secure message was sent and the patient responded, but 



ultimately did not present for labs. The consistency of the reminder system was another 
challenge in the resident clinic.  Several patients had appointments scheduled and the reminder 
system was not in place.  This finding was likely related to multiple factors, including that 
resident clinic patients are frequently scheduled only a few days to a week prior to their 
appointments and schedulers were reviewing charts on a two-week cycle to place reminders. 
Finally, there were several appointments where the reminder system was in place for an 
appointment, but no orders were placed by the residents. To assess if some of this lack of 
recommendation completion was due to issues with resident buy-in, I created a survey to 
assess attitudes toward the project as outlined here.  
 
Resident survey 
For the resident survey, 19/23 residents responded for an 83% response rate. The response to 
survey questions are represented in the figures below. The first survey question was: I think the 
current project to improve detection of NAFLD/NASH is valuable to my patients (select the 
degree to which you agree with the statement). Notably, 47% of the residents strongly agreed, 
32% agreed and approximately 10% noted that they either somewhat agreed or neither agreed 
nor disagreed. 
 

 
 
 
 
 
 
 
 
 
 
 
 



When asked why the current project was valuable, 95% selected that it resulted in improved 
detection of fatty liver and fibrosis, while 57% also felt it was helpful for improved treatment of 
fatty liver. Sixty three percent noted it could lead to the prevention of NAFLD/NASH 
complications.  About 53% also felt that it could lead to improved treatment of obesity.  One 
resident responded that it was not valuable due to lack of definitive guidelines on the subject.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Finally, I wanted to understand what reminders were most helpful during the course of the 
project.  Reminders placed on the reason for visit were noted to be most useful by 74% of 
residents.  The initial noon conference was also noted to be useful by 47% of residents.  The 
other reminders including emails and staff messages as well as the resident forum discussion 
were not as highly rated. Two residents noted that none of the reminders were helpful. One 
commented in a follow up email that a health maintenance modifier would be a helpful 
reminder tool.   
 

 
 
Reflections 
Challenges 
In reflecting on this project, I have noted several challenges.  One challenge was the lack of 
definitive guidelines on screening, which made it difficult to have a more automated system 
and to incorporate some of the reminders as health maintenance modifiers as the resident 
suggested and as I had initially considered at project initiation.  This complicating factor led to 
increased time requirements for obtaining data due to need for significant manual chart 
review. The complexity of the intervention with multiple outcomes was a challenge requiring us 
to scale back on our original plans.  The resident clinic setting also posed challenges including 
patients lost to follow up, questions on resident buy-in and scheduling procedures. Additionally, 
our miscommunication regarding the reminder system led to a delay in those being added to 
patient visits. Finally, insurance coverage was an issue for the GLP-1 agonists, primarily for our 
non-diabetic patients.  
 
Opportunities for improvement 
Our operational challenges and additional observations led to identification of new short-term 
opportunities for improvement.  Though I noted many of my patients with incidental finding of 
hepatic steatosis on imaging did not have this placed on their problem list, I have worked to 
correct this deficiency and ensure that my patients have hepatic steatosis and/or fibrosis or 
cirrhosis added to their problem list. Many of the residents have begun to work on this as well. 



Radiology reads were frequently inconsistent on how hepatic steatosis was reported (fatty liver, 
hepatic steatosis, increased echogenicity, etc.) and at times there would be hepatic steatosis 
noted on multiple of the same type of images and not on a different image of the same type. 
We have opportunity to work with radiology on consistency of radiology reads for patients with 
steatosis. Additionally, we found opportunity to improve the scheduling of our resident clinic 
patients.  Finally, there were some occasions where elastography had been completed at either 
an outside facility or remotely and it was not initially identified, as these reports are often in 
difficult to find locations and not always in the radiology tab if done in the GI department.  We 
can continue to work toward more accessible and consistent reporting of elastography in the 
EMR. 
 
Future directions 
Additional long-term future directions could include increased utilization of artificial 
intelligence to identify incidental findings in imaging reports and report those to care providers 
for placement on the problem list and ensure follow up. I also realized through this study the 
potential value in time dedicated to quality improvement.  It raised several questions for me: 
Could health systems designate time for physicians to manage care gaps and loss to follow up 
at a panel level? To what level do physicians need to be directly involved in that work? Finally, 
we need to work toward improved automation of data collection processes for conditions 
outside the usual boxes of hypertension, diabetes, cardiovascular disease, etc. to better provide 
more comprehensive, population-based care for our patients.  
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