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Background: Interim results from the ESSENCE clinical trials indicate that 72-week treatment with high-dose subcutaneous (SC) 
semaglutide may result in metabolic dysfunction-associated steatohepatitis (MASH) resolution and improvements in fibrosis. As some 
patients with MASH have been prescribed SC semaglutide for the treatment of comorbid type 2 diabetes and/or obesity, this study 
assessed real-world 72-week treatment patterns among patients with MASH.
Methods: In a linked electronic health records (Veradigm Network EHR) and claims (Komodo Health) dataset, adults (≥18 years old) 
with a MASH diagnosis, who initiated treatment with SC semaglutide between 7/1/2018 and 6/30/2023, were identified. Other causes 
of liver disease (eg, viral hepatitis) or severe complications (eg, cirrhosis) were excluded. The study period included ≥52 weeks before 
and ≥72 weeks after the first SC semaglutide claim. A subgroup analysis was conducted among those who received the brand approved 
for 2.4 mg/week dosage (SC semaglutide 2.4) and among people at risk for MASH. Patient characteristics and treatment patterns are 
reported.
Results: This study identified 6,537 patients with MASH, who initiated treatment with SC semaglutide, 358 of whom received only 
the brand approved for 2.4 mg/week dosage. Patients were ~50 years old, and a majority were female. Non-persistence occurred in 
68.4% of the overall SC semaglutide cohort and 78.5% of the SC semaglutide 2.4 subgroup. The mean time to non-persistence was 
24.8 (19.3) and 20.1 (16.9) weeks in the SC semaglutide and SC semaglutide 2.4 groups, respectively. In the SC semaglutide 2.4 
subgroup, 182 patients (50.8%) reached the recommended dosage of 2.4 mg/week, and 28 (7.8%) reached the recommended dosage 
within the first 16 weeks and sustained that dosage for ≥56 weeks. Trends were similar among patients at risk for MASH.
Conclusion: In a real-world setting, very few patients achieved the treatment regimen associated with MASH resolution and 
improvements in fibrosis.
Keywords: metabolic dysfunction-associated steatohepatitis, non-alcoholic steatohepatitis, metabolic dysfunction–associated fatty 
liver disease, semaglutide, GLP-1 receptor agonist

Introduction
Metabolic dysfunction-associated steatohepatitis (MASH) is the progressive, fibrotic, inflammatory subtype of metabolic 
dysfunction-associated steatotic liver disease, associated with severe complications, including cirrhosis, hepatocellular 
cancer, end-stage liver disease, and liver transplantation.1,2 Potentially arising from underlying insulin resistance,3,4 

MASH is commonly comorbid with other metabolic conditions, such as obesity and type 2 diabetes.5,6 In one recent 
study, 54% of patients with MASH had a comorbid diagnosis of type 2 diabetes, and 77% had a comorbid diagnosis of 
obesity.7 As prior studies have shown that a reduction in body mass is associated with MASH resolution and a regression 
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of fibrosis,8,9 current guidelines recommend weight loss as a first-line therapy for MASLD and the metabolic comorbid
ities associated with MASH.10–12

Subcutaneous (SC) semaglutide is a glucagon-like peptide-1 receptor agonist (GLP-1 RA) approved in the US for the 
treatment of type 2 diabetes, obesity, and, most recently, MASH.13,14 Among patients with diabetes and/or obesity, SC 
semaglutide has been associated with decreases in body weight, changes in body composition, and improvements in 
quality of life.15 Interim 72-week data from the ongoing Phase 3 ESSENCE clinical trial indicated that sustained 
treatment of SC semaglutide at a dosage of 2.4 mg/week can result in MASH resolution and fibrosis improvement 
among patients with MASH.16 In that trial, patients were directed to reach a recommended dosage of 2.4 mg/week after 
the first 16 weeks and maintain that dosage for another 56 weeks for a total of 72 weeks of continuous treatment; 
however, existing real-world research has shown high rates of discontinuation among individuals taking SC semaglutide 
or other GLP-1 RAs, particularly among those diagnosed with obesity without type 2 diabetes.17–20

While SC semaglutide was only recently approved for the treatment of MASH, some patients with MASH have been 
prescribed SC semaglutide for the treatment of comorbid obesity and/or type 2 diabetes.11,12 As a result, it is possible to 
assess the real-world utilization of SC semaglutide among patients with MASH. The primary aim of this retrospective 
study was to assess real-world 72-week treatment patterns of SC semaglutide among patients with MASH with a focus 
on those who reached a dosage of 2.4 mg/week. The secondary aim was to explore SC semaglutide treatment patterns 
among a cohort of patients who are at-risk for MASH.

Methods
Data Sources and Ethical Compliance
This retrospective, observational cohort study used electronic health records (EHR) from the Veradigm Network EHR 
Database linked with insurance claims data from the Komodo Health Healthcare Map. The EHR dataset consists of de- 
identified patient records sourced from ambulatory/outpatient primary care and specialty settings. The insurance claims 
data contains de-identified inpatient, outpatient, and pharmacy claims; only closed claims were used for this study. 
Because the linked dataset is certified as statistically de-identified under the HIPAA Privacy Rule, the use of the data did 
not constitute research with human subjects. Therefore, this study did not require institutional review board approval.

This study was conducted in compliance with the Declaration of Helsinki and is reported according to the 
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines.21

Study Cohort
Patients with ≥1 pharmacy claim for SC semaglutide between July 1, 2018, and June 30, 2023, were identified, and their 
index date was the date of their earliest prescription for SC semaglutide during that period. Patients were required to be ≥18 
years old on the index date and have a diagnosis of MASH (International Classification of Diseases, 10th Edition, Clinical 
Modification: K75.81) any time before the index date, on the index date, or up to 1 year after the index date. Patients were 
excluded if they 1) had a prescription for SC semaglutide before their index date, 2) had a diagnosis of viral hepatitis, 
alcoholism or alcoholic liver disease, opioid disorders, type 1 diabetes, gestational diabetes, or bariatric surgery at any time in 
their medical record, or 3) had a diagnosis of cirrhosis, decompensated cirrhosis, ascites, encephalopathy, varices, liver 
transplant, or hepatic cell carcinoma any time before their index date. Patients were required to have ≥52 weeks of continuous 
enrollment in claims data before their index date and ≥72 weeks of continuous enrollment after their index date. A subgroup 
of patients who only received the brand of SC semaglutide approved for 2.4 mg dosing (Wegovy) was also identified and 
labeled the SC Semaglutide 2.4 mg subgroup. This subgroup was identified because the recommended dosing schedule for 
this brand of SC semaglutide matches the schedule used in the ESSENCE clinical trial for patients with MASH.16

Time Periods
The baseline period was the 52 weeks preceding the index date. The follow-up period was the 72-week time period 
following and inclusive of the index date. This follow-up period was chosen to replicate the 72-week time period used in 
the interim analysis of the ESSENCE clinical trial for SC semaglutide.16
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Patient Characteristics
Patient demographics, including age, sex, race, region, and year of index, were captured on the index date. Prior 
diagnoses of type 2 diabetes, obesity (diagnosis or BMI ≥30), and hyperlipidemia were captured in the baseline period 
from claims data. Body mass index (BMI) was captured for the subset of patients with a BMI measurement in the EHR in 
both the baseline and follow-up periods. If multiple BMI values were captured during the baseline period, the value 
captured closest to the index date was used. If multiple BMI values were captured during the follow-up period, the value 
captured closest to the end of follow-up was used.

Laboratory Test
Alanine aminotransferase (ALT), aspartate aminotransferase (AST), platelet, albumin, and hemoglobin A1C (HbA1c) lab 
results were captured in the baseline and follow-up periods from the EHR. Where sufficient lab results were available, 
the aspartate transaminase-to-platelet ratio index (APRI), fibrosis-4 (FIB-4) score, and NAFLD fibrosis score (NFS) were 
calculated for the baseline and follow-up periods.

Persistence and Dosing Patterns
SC semaglutide persistence and dosing patterns were measured in the 72-week follow-up period using claims data. For 
both the full cohort and the 2.4 mg subgroup, treatment patterns were measured among all patients. For the SC 
semaglutide 2.4 mg subgroup, treatment patterns and dosing patterns were also measured among patients who received 
≥1 dose of 2.4 mg SC semaglutide at any time during follow-up and patients who received ≥1 dose of 2.4 mg SC 
semaglutide within 16 weeks of their index date.

Non-persistence was defined as having a gap in SC semaglutide treatment of ≥45 days. For the SC semaglutide 
2.4 mg subgroup analysis, non-persistence on the 2.4 dosage was also examined. Restarting was defined as a new 
prescription for the treatment of interest (any dose or the 2.4 mg dose, depending on the analysis) after a period of non- 
persistence. For the subgroup analyses, dosage reductions from 2.4 mg/week were also captured. Where appropriate, this 
study captured the time to reach a dosage of 2.4 mg/week, the time on a dosage of 2.4 mg/week, the time to non- 
persistence, the time to restart, and the time on reduced dosage.

Sensitivity and Exploratory Analyses
As a sensitivity analysis, non-persistence and restarts were reassessed using a 60-day gap definition and a 90-day gap 
definition. As an exploratory analysis, the analysis was repeated among a separate cohort of individuals at risk for MASH 
who received only the brand of SC semaglutide approved for 2.4 mg dosing. Patients were considered at risk for MASH 
if they had a diagnosis of obesity and a diagnosis of ≥1 other metabolic risk factor (type 2 diabetes, hypertension, 
hyperlipidemia, or metabolic syndrome). Individuals at risk for MASH had to meet all other study criteria and could not 
have a diagnosis of MASH at any time in their available data.

Data Analysis
This analysis was descriptive in nature. Continuous variables are reported as mean and standard deviation (SD), while 
categorical variables are reported as number (n) and percent. Laboratory results are reported as median and interquartile 
range (IQR). Missing data, such as lab tests with claims but no EHR record, were not imputed. Descriptive statistics were 
generated using SAS V9.4 (SAS Institute, Cary, NC).

Results
The main analysis included 6,537 individuals with MASH who had ≥1 prescription for SC semaglutide, 358 of whom 
were included in the SC semaglutide 2.4 mg subgroup (Figure 1). In the overall SC semaglutide cohort, the mean (SD) 
age was 53.0 (10.8) years, and 65.3% were female (Table 1). Among the patients in the SC semaglutide 2.4 mg subgroup, 
the mean (SD) age was 48.9 (10.1) years, and 71.5% were female. Type 2 diabetes and obesity, respectively, were 
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documented in the baseline period among 77.8% and 75.4% of the overall SC semaglutide cohort and among 16.5% and 
90.8% of the SC semaglutide 2.4 mg subgroup.

Baseline and follow-up BMI values were available for 24.2% of the overall SC semaglutide cohort and 22.1% of the 
SC semaglutide 2.4 mg subgroup (Table 2). On average, baseline BMI values were captured 3 months before index, and 
follow-up values were captured 1 year after index. Mean and median BMI values, among all patients with sufficient BMI 
data regardless of treatment persistence, decreased by 1–2 points between baseline and follow-up.

Liver and diabetes-related test results among those with a test result in the baseline period are reported in 
Supplementary Table 1. Median FIB-4, APRI, and NFS test results were similar between baseline and follow-up; 
however, they were only available among <10% of patients. Consistent with the expected treatment indication, median 
(IQR) HbA1c values were 7.3 (6.2–8.6) for the 11.6% of the overall SC semaglutide cohort with a baseline value and 5.6 
(5.0–5.8) for the 7.3% of the SC semaglutide 2.4 mg subgroup with a baseline value.

Figure 1 MASH Cohort Patient Selection.
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Table 1 Patient Characteristics

Any SC Semaglutide SC Semaglutide 2.4 mg

N = 6,537 N = 358

Age, mean (SD) 53.0 (10.8) 48.9 (10.1)

Female, n (%) 4,268 (65.3) 256 (71.5)

Race, n (%)

Asian 218 (3.3) 9 (2.5)

African American/Black 254 (3.9) 13 (3.6)

Other 864 (13.2) 41 (11.5)

White 4,006 (61.3) 234 (65.4)

Unknown 1,195 (18.3) 61 (17.0)

Geographic Region, n (%)

North East 1,219 (18.7) 81 (22.6)

Midwest 1,141 (17.5) 63 (17.6)

South 3,136 (48.0) 153 (42.7)

West 914 (14.0) 56 (15.6)

Year of Index, n (%)

2018 168 (2.6) 0 (0.0)

2019 785 (12.0) 0 (0.0)

2020 929 (14.2) 0 (0.0)

2021 1,857 (28.4) 121 (33.8)

2022 2,474 (37.9) 148 (41.3)

2023 324 (5.0) 89 (24.9)

Clinical Conditions, n (%)

Type 2 diabetes 5,085 (77.8) 59 (16.5)

Obesity 4,931 (75.4) 325 (90.8)

Hyperlipidemia 4,647 (71.1) 193 (53.9)

Abbreviations: SC, subcutaneous; SD, standard deviation.

Table 2 Body Mass Index (BMI) in Baseline and Follow-Upa

Any SC Semaglutide SC Semaglutide 2.4 mg

N = 6,537 N = 358

≥1 BMI documented in both baseline and follow-up (N,%) 1,584 (24.2) 79 (22.1)

Baseline BMI

Mean (SD) 35.6 (4.5) 35.8 (4.3)

(Continued)
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Persistence and Dosing Patterns
During the 72-week follow-up period, 68.4% of the overall SC semaglutide cohort and 78.5% of the SC semaglutide 
2.4 mg subgroup were non-persistent on treatment using a 45-day gap definition, with the mean times to non-persistence 
being 24.8 (19.3) and 20.1 (16.9) weeks, respectively (Figure 2). Restarts occurred among 52.2% of those who stopped 
any SC semaglutide and 33.8% of those in the SC semaglutide 2.4 mg subgroup. The time to restart was 14.8 (11.8) 
weeks for the overall SC semaglutide cohort and 19.1 (15.9) weeks for the SC semaglutide 2.4 mg subgroup. Among the 
77 patients in the SC semaglutide 2.4 mg subgroup who were persistent on therapy, 66 (85.7%) reached a dosage of 
2.4 mg/week at some point during the 72-week follow-up with the mean (SD) time to reach a dosage of 2.4 mg/week of 
18.8 (13.6) weeks; while only 28 (36.4%) reached a dosage of 2.4 mg/week within the first 16 weeks after index.

Among all patients in the SC semaglutide 2.4 mg subgroup, regardless of persistence on therapy, 182 (50.8%) patients 
reached a dosage of 2.4 mg/week at some point during the 72-week follow-up, and 94 (26.3%) did so within the first 
16 weeks. Of those who reached a dosage of 2.4 mg/week within 16 weeks, 28 (29.8%) sustained on a dosage of 2.4 mg/ 
week for ≥56 weeks, accounting for 7.8% of all patients in the SC semaglutide 2.4 mg subgroup (Table 3). Among the 69 
(73.4%) patients who reached a dosage of 2.4 mg/week within 16 weeks and were nonpersistent, the mean (SD) duration 
of 2.4 mg/week therapy was 21.3 (16.9) weeks, and 29.0% of those who stopped restarted the 2.4 mg/week dosage after 
an average break of 13.1 (7.3) weeks.

Sensitivity Analysis
To account for challenges in obtaining refills, the treatment patterns analysis was repeated using 60-day and 90-day gap 
definitions for non-persistence. The percentage of the overall SC semaglutide cohort and the SC semaglutide 2.4 mg 
subgroup who were non-persistent decreased to 62.0% and 76.0%, respectively, when a 60-day gap definition was 
applied and to 52.2% and 71.8%, respectively, when a 90-day gap definition was applied (Table 4). For those in the SC 
semaglutide 2.4 mg subgroup who reached a dosage of 2.4 mg/week within 16 weeks, the mean duration on a dosage of 
2.4 mg increased to 34.5 (23.6) weeks and 37.3 (23.9) weeks, while the percentage of patients who sustained on the 
dosage of 2.4 mg/week for ≥56 weeks increased to 33.0% and 37.2%, respectively, when a 60-day or 90-day gap 
definition was applied (Table 5).

Exploratory Analysis: At Risk for MASH Cohort
To further examine the robustness of the study findings, the subgroup analysis was repeated among a cohort of patients at 
risk for MASH. Individuals were defined as at-risk for MASH if they had evidence of obesity and ≥1 other metabolic risk 
factor any time before and up to 1 year after their first claim for SC semaglutide and no diagnosis for MASH at any time 

Table 2 (Continued). 

Any SC Semaglutide SC Semaglutide 2.4 mg

N = 6,537 N = 358

Median (IQR) 36.7 (32.4–40) 36.9 (32.3–40)

Weeks from baseline BMI to index, mean (SD) 12.9 (13.2) 11.3 (12.7)

Follow-up BMI

Mean (SD) 34.6 (5.0) 34.1 (4.9)

Median (IQR) 35.0 (31.0–40) 34.5 (30.0–39.5)

Weeks from index to follow-up BMI, mean (SD) 50.0 (19.9) 53.2 (17.5)

Notes: a BMI is capped at 40 in the data source as part of the deidentification process. 
Abbreviations: IQR, interquartile range; SC, subcutaneous; SD, standard deviation.
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in their available record. A total of 20,454 individuals at risk for MASH who met all other criteria for the 2.4 mg 
subgroup analysis were identified and included in the exploratory analysis (Supplementary Figure 1).

Overall, patient characteristics and treatment patterns among individuals at risk for MASH were similar to those 
among patients with MASH. Specifically, the mean (SD) age was 48.3 (10.1) years, 78.5% of the participants were 
female, and 85.0% had a baseline diagnosis or a BMI indicating obesity (Supplementary Table 2). For the 21.8% with 
a BMI in baseline and follow-up, mean and median BMI values, among all patients regardless of treatment persistence, 
decreased by roughly 2 percentage points over follow-up. With the exception of ALT values, liver and diabetes-related 
labs were similar to those among patients with MASH in the SC semaglutide 2.4 mg subgroup (Supplementary Table 1). 

Figure 2 Subcutaneous (SC) Semaglutide Treatment Patterns for the (A) overall SC Semaglutide Cohort and for the (B) SC Semaglutide 2.4 mg Cohort.
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Median (IQR) ALT values were 19 points lower for at-risk patients (21 [15–30]) compared to patients with MASH (40 
[23–66]) at baseline and 7 points lower at follow-up (at risk: 19 [14–28]; MASH: 26 [18–48]).

During the 72-week follow-up period, 16,081 (78.6%) individuals at risk for MASH were non-persistent; the mean 
time to non-persistence was 19.7 (16.9) weeks, and 35.8% of those who stopped treatment restarted before the end of 

Table 3 Treatment Patterns Among the Patients in the SC Semaglutide 2.4 mg 
Cohort (N = 358) Who Reached a Dosage of 2.4 mg/week

Anytime 16 Weeks

N = 182 N = 94

Weeks to reach 2.4 mg/week dosage, mean (SD) 17.3 (13.2) 8.3 (5.6)

Weeks on 2.4 mg/week dosage, mean (SD) 31.5 (21.4) 32.4 (23.6)

Sustained on 2.4 mg/week dosage for ≥56 weeks, n (%) 28 (15.4) 28 (29.8)

Non-persistent on 2.4 mg/week dosage, n (%) 111 (61.0) 69 (73.4)

Weeks to non-persistence on 2.4 mg/week, mean (SD) 20.0 (15.9) 21.3 (16.9)

Restarted 2.4 mg/week dosage, n (%) 26 (23.4) 20 (29.0)

Weeks to restart of 2.4 mg/week, mean (SD) 12.3 (6.7) 13.1 (7.3)

Reduced dosage from 2.4 mg/week 40 (22.0) 21 (22.3)

0.25 mg/week 11 (27.5) 6 (28.6)

0.5 mg/week 4 (10.0) 4 (19.1)

1 mg/week 4 (10.0) 2 (9.5)

1.7 mg/week 21 (52.5) 9 (42.9)

Abbreviation: SD, standard deviation.

Table 4 Sensitivity Analysis of SC Semaglutide Treatment Patterns Using a 60-Day or 90- 
Day Gap Definition

Any SC Semaglutide SC Semaglutide 2.4 mg

N = 6,537 N = 358

60-day gap definition

Non-persistent on any dosage, N (%) 4,055 (62.0) 272 (76.0)

Weeks to non-persistence, mean (SD) 25.5 (19.1) 20.6 (17.1)

Restarted any dosage, N (%) 1,825 (45.0) 78 (28.7)

Weeks to restart, mean (SD) 17.7 (12.2) 22.4 (16.0)

90-day gap definition

Non-persistent on any dosage, N (%) 3,415 (52.2) 257 (71.8)

Weeks to non-persistence, mean (SD) 24.8 (18.2) 21.3 (17.3)

Restarted any dosage, N (%) 1,150 (33.7) 56 (21.8)

Weeks to restart, mean (SD) 23.3 (12.5) 27.9 (15.6)

Abbreviations: SC, subcutaneous; SD, standard deviation;

https://doi.org/10.2147/CEOR.S546841                                                                                                                                                                                                                                                                                                                                                                                                                                   ClinicoEconomics and Outcomes Research 2025:17 750

Kim et al                                                                                                                                                                             

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



follow-up (Supplementary Table 2). Among those at risk for MASH, 10,519 (51.4%) reached a dosage of 2.4 mg/week at 
some point during the 72-week follow-up, and 5,140 (25.1%) did so within the first 16 weeks. Of those who reached 
a dosage of 2.4 mg/week within 16 weeks, 1,731 (33.7%) continued on a dosage of 2.4 mg/week for ≥56 weeks, 
accounting for 8.5% of the at-risk for MASH cohort. Among the 3,499 (68.1%) who reached a dosage of 2.4 mg/week 
within 16 weeks and were non-persistent, the mean (SD) duration of therapy was 19.9 (15.9) weeks, and 1,230 (35.2%) 
of those who stopped restarted the 2.4 mg/week dosage after an average break of 14.1 (10.7) weeks.

Discussion
In this real-world study of SC semaglutide use by patients with MASH, half of the patients reached a dosage of 2.4 mg/ 
week, and less than a third of patients remained persistent on therapy for 72 weeks regardless of SC semaglutide dosage. 
Persistence was poorer, and restarts were less common among patients prescribed only the brand approved for 2.4 mg/ 
week dosing. Only 7.8% of patients prescribed the brand approved for 2.4 mg/week dosing reached a dosage of 2.4 mg/ 
week within the first 16 weeks and sustained on that dosage for an additional 56 weeks. Non-persistence was slightly 
lower when 60-day and 90-day gap definitions were applied, but the overall trends were consistent. Treatment patterns 
among patients at risk for MASH were very similar to those among patients with MASH. This suggests that, in the real- 
world setting, patients may struggle to adhere to and maintain the dosing regimen that was associated with liver-related 
benefits in the ESSENCE trial, in which 83.5% of patients were able to maintain a dosage of 2.4 mg/week for the 72- 
week duration of the study.16

Table 5 Sensitivity Analysis of Treatment Patterns Among Patients in the SC 
Semaglutide 2.4 mg Cohort (N = 358) Who Reached a Dose of 2.4 mg Using 
a 60-Day or 90-Day Gap Definition

Anytime 16 Weeks

N = 182 N = 94

60-day gap definition

Weeks to reach 2.4 mg/week dosage, mean (SD) 17.3 (13.2) 8.3 (5.6)

Weeks on 2.4 mg/week dosage, mean (SD) 33.0 (21.4) 34.5 (23.6)

Sustained on 2.4 mg/week dosage for ≥56 weeks, n (%) 31 (17.0) 31 (33.0)

Non-persistent on 2.4 mg/week dosage, n (%) 105 (57.7) 65 (69.2)

Weeks to non-persistence on 2.4 mg/week, mean (SD) 20.3 (15.4) 21.7 (16.0)

Restarted 2.4 mg/week dosage, n (%) 17 (16.2) 13 (20.0)

Weeks to restart of 2.4 mg/week, mean (SD) 15.0 (6.9) 16.4 (7.1)

90-day gap definition

Weeks to reach 2.4 mg/week dosage, mean (SD) 17.3 (13.2) 8.3 (5.6)

Weeks on 2.4 mg/week dosage, mean (SD) 35.2 (21.5) 37.3 (23.9)

Sustained on 2.4 mg/week dosage for ≥56 weeks, n (%) 35 (19.2) 35 (37.2)

Non-persistent on 2.4 mg/week dosage, n (%) 94 (51.7) 60 (63.8)

Weeks to non-persistence on 2.4 mg/week, mean (SD) 20.7 (15.1) 22.2 (15.4)

Restarted 2.4 mg/week dosage, n (%) 9 (9.6) 8 (13.3)

Weeks to restart of 2.4 mg/week, mean (SD) 19.3 (6.9) 19.8 (7.1)

Abbreviations: SC, subcutaneous; SD, standard deviation.
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While this study was particularly interested in persistence on higher dosages of SC semaglutide, the findings are 
consistent with prior studies of GLP-1 RAs. Among US patients with type 2 diabetes, estimates of 12-month non- 
persistence ranged from 36% (135-day gap) to 52% (60-day gap), while estimates of 12-month non-persistence among 
patients with obesity and no type 2 diabetes ranged from 50% (135-day gap) to 68% (60-day gap).17–20 Notably, non- 
persistence was higher among patients with obesity compared to type 2 diabetes and among patients who initiated on the 
brand approved for 2.4 mg/week dosing compared to the brand approved for lower dosing.17,20 While these estimates of 
non-persistence are lower than those observed in this study, they also were measured over a shorter time period 
(52 weeks vs 72 weeks).

Notably, the real-world persistence observed in this study is substantially lower than the persistence observed in the 
clinical trial setting. In the interim analysis of the ESSENCE clinical trial, 88% of the 534 patients assigned to receive 
once-weekly subcutaneous semaglutide were on treatment at the end of the 72-week follow-up period.16 However, it has 
previously been shown that medication persistence is commonly lower in real-world practice compared to the clinical 
trial setting due to a variety of factors, including financial barriers, patient characteristics, and physician motivations.22

Limitations
One challenge with this analysis was that the pharmacy claims used to identify that a prescription was filled do not 
capture the treatment indication for which the medication is being prescribed, and the dosing recommendations for SC 
semaglutide vary by treatment indication. When the treatment indication is type 2 diabetes, the dosing schedule for SC 
semaglutide stops at the lowest dosage (0.5 mg/week to 2 mg/week) that achieves blood glucose control.14 In contrast, 
when the treatment indication is weight loss, the dosing schedule for SC semaglutide matches the schedule used in the 
ESSENCE clinical trial of SC semaglutide for the treatment of MASH.13 As the majority of patients in the SC 
Semaglutide cohort were prescribed the brand indicated for type 2 diabetes, the clinical intention was not to reach 
a dosage of 2.4 mg/week. While receipt of only the brand approved for 2.4 mg/week dosing was used as a proxy for 
determining the intended dosing schedule, real-world target dosages and titrations likely varied based on individual 
patient and prescriber decision-making. In addition, the sample size of patients with MASH taking only the brand 
approved for 2.4 mg dosing was relatively small, which makes the results subject to outliers; however, treatment patterns 
were similar among patients in the much larger cohort of patients at risk for MASH.

Other limitations of this study include those common to all studies that use routinely collected claims and EHR data 
that were not gathered for specific research purposes. These include data entry errors, missing data, and coding specificity 
limitations. This study included only patients with 124 weeks of continuous health insurance coverage, and the results 
may not be generalizable to patients with less stable insurance, without insurance, or with insurance types not included in 
the dataset, such as health coverage for military veterans. In addition, this analysis could not capture medication received 
from a compounding pharmacy, as these drugs are not assigned National Drug Codes, or medications that were paid for 
out-of-pocket. This may result in an overestimation of non-persistence. In addition, this study cannot confirm if the 
medications were used as prescribed, as patients may have dose reduced at home, which could result in both an 
overestimation of overall non-persistence and an underestimation of 2.4 mg/week dosage non-persistence. Treatment 
adherence has also been shown to vary by indication, as prior studies have shown that beliefs about necessity, which may 
differ by indication, influence treatment adherence.23–25 As the patients with MASH in this real-world study were 
receiving SC semaglutide treatment for the treatment of type 2 diabetes or obesity, these results may not be generalizable 
to patients who are prescribed SC semaglutide for the treatment of MASH rather than the treatment of its related 
comorbidities.

Furthermore, this analysis did not capture the reasons for stopping treatment, which could include side effects, lack of 
benefit, patient preference, changes to insurance benefits, physician advice, disruptions in supply, or other reasons. In 
addition, as this analysis was focused on SC semaglutide, switching to a different GLP-1 RA was defined as 
a discontinuation event. Lastly, BMI was measured among a mix of persistent and non-persistent patients, which may 
underestimate the efficacy of the therapy.
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Conclusions
Long-term, real-world persistence on SC semaglutide was low among patients with MASH, particularly among those 
taking the highest dosage of SC semaglutide (2.4 mg/week). This suggests patients in a real-world setting may struggle to 
achieve and maintain the treatment regimen that was associated with the resolution of steatohepatitis and reduction in 
liver fibrosis in the interim results of the ESSENCE clinical trial.

Abbreviations
ALT, alanine aminotransferase; APRI, aspartate transaminase-to-platelet ratio index; AST, aspartate aminotransferase; 
BMI, body mass index; EHR, electronic health records; FIB-4, fibrosis-4; GLP-1 RA, glucagon-like peptide-1 receptor 
against; HbA1c, hemaglobin A1C; IQR, interquartile range; MASH, metabolic dysfunction-associated steatohepatitis; 
NFS, nonalcoholic fatty liver disease fibrosis score; SC, subcutaneous; SD, standard deviation.
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