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Abbreviations: ApoB, apolipoprotein B; ARD, absolute risk difference; ASCVD, atherosclerotic cardiovascular disease; CAP, controlled 
attenuation parameter; CFB, change from baseline; CKD, chronic kidney disease; GLP-1RA, glucagon-like peptide-1 receptor agonist; HOMA-
IR, homeostasis model assessment-estimated insulin resistance, calculated (fasting glucose (mg/dL) x fasting insulin (μU/mL) / 405 (fasting 
glucose [mmol/L] x fasting insulin [μU/L / 22.5); LDL-C, low-density lipoprotein cholesterol; MELD, model for end-stage liver disease; MetSd, 
metabolic syndrome; MASH, metabolic dysfunction-associated steatohepatitis (formerly known as NASH); MRI-PDFF, magnetic resonance 
imaging-derived proton density fat fraction; NASH, nonalcoholic steatohepatitis; NIT, noninvasive test; NSD, no statistically significant 
difference; PRO-C3, N-terminal type III collagen propeptide (biomarker of active fibrogenesis); RES, resmetirom; RR, relative risk; SGLT2i, 
sodium glucose cotransporter-2 inhibitor; SSD, statistically significant difference; TE, transient elastography; TG, triglyceride(s); THR, 
thyroid hormone receptor; WDAE, withdrawal due to adverse event; WMM, weight management medication(s); WNWF, with no 
worsening of fibrosis; WNWN, with no worsening of NAS score 

FDA Approval Information 
Description / Mechanism of Action 

• Dysfunctional thyroid hormone receptor (THR)-β and intrahepatic hypothyroidism occur in metabolic
dysfunction-associated steatohepatitis (MASH; formerly referred to as nonalcoholic steatohepatitis
[NASH]). 1

• Resmetirom is a liver-directed THR-β selective agonist that was designed to increase liver fat metabolism 
and reduce lipotoxicity-mediated hepatocyte injury, liver inflammation and fibrosis. 2,3

Indication Under Review in This Document 
• Treatment of adults with noncirrhotic NASH with moderate to advanced liver fibrosis (consistent with

stages F2 to F3 fibrosis) in conjunction with diet and exercise.
• This indication is approved under accelerated approval based on improvement of NASH and fibrosis.

Continued approval for this indication may be contingent upon verification and description of clinical
benefit in confirmatory trials.

• Limitations of Use: Avoid use in patients with decompensated cirrhosis.

PBM Note: The prescribing information makes no recommendation about the method of diagnosis (liver biopsy vs noninvasive tests). 

Dosage Regimen and Dosage Form Under Review 

Actual Body Weight Recommended Dosage 
Dosage With Concomitant 
Moderate CYP2C8 Inhibitors* 

< 100 kg 80 mg orally once daily 60 mg orally once daily 
≥ 100 kg 100 mg orally once daily 80 mg orally once daily 

* Such as clopidogrel 

• Tablets: 60 mg, 80 mg, and 100 mg
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Efficacy Considerations 
• No active-controlled trials have been performed. 
• Two phase 3 placebo-controlled randomized clinical trials (RCTs) showed efficacy of resmetirom in 

NASH.  
• Three phase 2 studies provided supportive evidence of efficacy4,5 including improved quality of life. 6 
• Trials thus far have only assessed histologic endpoints. The FDA proposed (1) NASH resolution with no 

worsening of fibrosis and (2) improvement of fibrosis by ≥ 1 stage with no worsening of the NAFLD 
activity score (NAS) as the two histologic end points “reasonably likely to predict clinical benefit in a 
phase 3 trial involving adults with NASH and liver fibrosis.”7 

• The MAESTRO-NASH OUTCOMES trial is ongoing. 
• Note: The term NASH is used instead of MASH when it was the term used in trials. 

Phase 3 Randomized Clinical Trials 
• Table 1 summarizes the methods of the phase 3 RCTs. 



 

Table 1 Summary of Phase 3 RCTs of Resmetirom 

Reference, 
Country 

Study Design 
Interventions 
GRADE Quality Major Entry Criteria Selected Results 

Harrison 
(2024), 7 15 
countries 
 

MAESTRO-NASH: 52-week interim 
results of an ongoing 52-month 
(4.5-year) phase 3 MN DB PC RCT. 
Two pathologists read biopsies 
centrally. Multiplicity controlled. 
Clinical outcome primary endpoint 
will be assessed at Month 54. 
 
Resmetirom 100 mg QD 
Resmetirom 80 mg QD 
Placebo QD 
 
GRADE:  
• Low for NASH resolution 

WNWF (downgraded for 
indirectness to clinical 
outcomes and imprecision – 
suboptimal information size) 

• Low for fibrosis improvement 
WNWN (downgraded for 
imprecision – suboptimal 
information size – and 
indirectness to cirrhosis) 

Adults with biopsy-confirmed NASH. 
 
Prescreening Criteria: No history of 
significant alcohol consumption† and 
have either (1) ≥ 3 of 5 metabolic risk 
factors (modified International Diabetes 
Foundation criteria*) and AST > 20 U/L; 
or (2) fibrosis stage F2 or F3 with NASH 
(NAS ≥ 4, all components) on historical 
liver biopsy < 2 yrs old. 
 
Major Inclusion Criteria: Adults with 
suspected or confirmed diagnosis of 
NASH suggested by the historical data, 
meeting criteria in this order: (a) First, 
prescreening metabolic risk factors and 
AST criteria as shown above; (b) Second, 
meet one of the following consistent 
with liver fibrosis:  
• PRO-C3 > 14 ng/mL or ELF ≥ 9;  
• VCTE FibroScan CAP of ≥ 280 

dB/m and liver stiffness 
measurement (LSM) of ≥ 8.5 kPa; 
or  

• Historical liver biopsy obtained 
> 24 wks and < 2 yrs before 
randomization showing fibrosis 
stage F2 or F3 with no significant 
change in body weight > 5% or 
medication that might affect NAS 
or fibrosis stage. 

(c) Third, MRI-PDFF fat fraction ≥ 8% or, 
if MRI-PDFF not doable or available, 
FibroScan CAP ≥ 280 dB/m. 
(d) Fourth, baseline biopsy-proven 
NASH (obtained < 24 wks before 
randomization) with stage F1A, F1B, F2, 
or F3 fibrosis (only F2 and F3 were used 
for primary efficacy analyses) and 

Two Liver Biopsy Primary Endpoints 
• NASH resolution with reduction in NAS by ≥ 2 points with no worsening 

of fibrosis (WNWF) at Wk 52 
• Fibrosis improvement by ≥ 1 stage with no worsening of NASH (WNWN) 

at Wk 52 
 
Results at Wk 52 

 RES100 RES80 PBO 
Measure N = 323 N = 322 N = 321 
NASH resolution WNWF, n 
(%) 

97 (29.9) 83 (25.9) 31 (9.7) 

RR (95% CI) 3.1 (2.1, 4.5) 2.7 (1.8, 3.9) — 

ARD (95% CI) 20.4 (14.4, 26.3) 16.1 (10.4, 21.9) — 
Fibrosis improvement 
WNWN, n (%) 

84 (25.9) 78 (24.2) 46 (14.2) 

RR (95% CI) 1.8 (1.3, 2.5) 1.7 (1.2, 2.4) — 

ARD (95% CI) 11.7 (5.5, 17.8) 9.9 (3.8, 15.9) — 

Fatal AE, n (%) 2 (0.6) 1 (0.3) 1 (0.3) 

SAEs, n (%) 41 (12.7) 35 (10.9) 37 (11.5) 

WDAEs, n (%) 22 (6.8) 6 (1.9) 7 (2.2) 

MACE, n (%) 1 (0.3) 1 (0.3) 1 (0.3) 

Blue text = Intervention had notable increase in risk vs other treatment groups 
 
Other 
SSD between each RES group and PBO in CFB (reductions) in LDL-C at Wk 24. 
 
NITs – findings suggested apparent improvements on RES in the following: 
• MRI-PDFF at Wks 16 and 52 
• FibroScan CAP at Wk 52 
• VCTE or MRE liver stiffness 
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Reference, 
Country 

Study Design 
Interventions 
GRADE Quality Major Entry Criteria Selected Results 

NAFLD activity score (NAS) of ≥ 4 (scale, 
0–8) with subscores of ≥ 1 for steatosis, 
lobular inflammation, and 
hepatocellular ballooning. 
 
Major Exclusion Criteria:  
• Significant ingestion of alcohol for 

> 3 consecutive months within 1 
yr prior to screening 

• Use of drugs associated with 
NAFLD 

• Active hyperthyroidism or 
untreated clinical hypothyroidism. 

• Bariatric surgery or intestinal 
bypass surgery within previous 5 
yrs or planned during study. 

• Weight gain or loss ≥ 5% within 12 
wks prior to randomization. 

• HgA1C > 9%. 
• Cirrhosis (fibrosis stage F4) 
• Hepatocellular carcinoma 
• MELD score ≥ 12 
• Hepatic decompensation 
• Other causes of chronic liver 

disease 
• ALT > 250 U/L 

 
*Modified IDF Criteria for Metabolic 
Risk Factors:  
• Large waist (> 37 inches men; > 32 

inches women);  
• TG > 150 mg/dL or taking 

medications to lower TG;  
• HDL-C < 40 mg/dL men; < 50 

mg/dL women; 
• BP > 140/90 mmHg on 2 occasions 

or taking antihypertensives 
• T2D: Taking medications for T2D 

or HOMA-IR > 3.8  
Harrison 
(2023), 8 US 

MAESTRO-NAFLD-1: 52-wk phase 3 
DB PC safety study using NITS to 

Adults with ≥ 3 risk factors for MetSd, 
and ONE of the following: 

Safety  
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Reference, 
Country 

Study Design 
Interventions 
GRADE Quality Major Entry Criteria Selected Results 
identify patients and measure 
treatment response. 
Randomization stratified by T2D 
status and ASCVD status 
 
OL Resmetirom 100 mg  
DB Resmetirom 100 mg  
DB Resmetirom 80 mg) 
DB Placebo  
 
GRADE: Low  
(Downgraded for indirectness to 
clinical efficacy outcome and 
imprecision – suboptimal 
information size – for both VCTE 
efficacy and safety) 
 

(1) presumed NAFLD – liver fibrosis by 
FibroScan (kPa ≥ 5.5 to < 8.5; CAP ≥ 280 
dB/m OR MRE ≥ 2.0 to < 4.0), liver fat 
≥ 8% by MRI-PDFF (w/in previous 8 wks) 
and consistent with fibrosis stage ≥ 1 to 
< 4; if no MRI-PDFF, then FibroScan CAP 
≥ 300 dB/m or CAP ≥ 280 with steatosis 
≥ 1 on historic liver biopsy; OR 
(2) liver biopsy w/in previous 2 yrs 
showing NASH/NAFLD with steatosis 
and one of (a) NAS ≥ 4, steatosis ≥ 1, 
with fibrosis stage F0 OR with F1A/1C 
and PRO-C3 < 14; (b) NAS < 4, steatosis 
≥ 1, with fibrosis stage ≤ 3; or (c) NAS 
≥ 4, steatosis ≥ 1, fibrosis stage ≤ 3 
without ballooning. 
 
Major Exclusions: Cirrhosis (F4) from DB 
arms; h/o significant alcohol 
consumption for ≥ 3 mos within 1 yr of 
screening; h/o bariatric surgery or 
intestinal bypass surgery in previous 5 
yrs; ≥ 5% weight gain or loss within 12 
wks; HbA1c > 9.0%; dx of hepatocellular 
carcinoma; MELD score ≥ 12; hepatic 
decompensation or impairment; ALT 
> 250 IU; pioglitazone ≥ 15 mg/d; drugs 
historically associated with NAFLD; 
active hyperthyroidism; untreated 
clinical hypothyroidism. 
 
Allowed Background Medications: 
Thyroxine ≤ 75 μg/d in DB arms and any 
dose in OL arms. Stable doses of 
pioglitazone < 15 mg/d, GLP-1RAs, and 
vitamin E > 400 IU/d. 

 OL RES100 DB RES100 DB RES80 DB PBO 
Measure N =171 N =325 N =327 N =320 
SAEs, n (%) 7 (4.1) 24 (7.4) 19 (5.8) 20 (6.3) 

RR (95% CI) 0.6 (0.28, 1.52) 1.2 (0.67, 2.10) 0.9 (0.51, 1.71) REF 
ARD (95% CI) 2.2 (–1.8, 6.1) 1.1 (–2.8, 5.0) 0.4 (–3.2, 4.1) REF 
WDAEs, n 
(%) 

2 (1.2) 10 (3.1) 8 (2.4) 4 (1.3) 

RR (95% CI) 0.9 (0.17, 5.01) 2.5 (0.78, 7.77) 2.0 (0.60, 6.44) REF 

ARD (95% CI) 0.08 (–1.9, 2.1) 1.8 (–0.4, 4.1) 1.2 (–0.9, 3.3) REF 

 
FibroScan VCTE at Wk 52 

 OL RES100 DB RES100 DB RES80 DB PBO 
Measure N =50 N =102 N =83 N =107 
Improved by 
≥ 2 kPa, n (%) 

28 (55) 44 (43) 27 (32) 27 (25) 

RR (95% CI) 2.2 (1.45, 3.34) 1.7 (1.15, 2.54) 1.3 (0.82, 2.02) REF 

ARD (95% CI) 30.8 (14.7, 46.8) 17.9 (5.2, 30.6) 7.3 (5.7, 20.3) REF 
Improved by 
≥ 30%, n (%) 

22 (43) 37 (36) 22 (26) 22 (21) 

RR (95% CI) 2.1 (1.32, 3.48) 1.8 (1.12, 2.77) 1.3 (0.77, 2.16) REF 

ARD (95% CI) 23.4 (7.7, 39.2) 15.7 (3.6, 27.8) 5.9 (–6.3, 18.1) REF 

 
Other  
SSD between RES (each dose) and PBO in %CFB in MRI-PDFF and CFB in 
FibroScan CAP, LDL-C, apoB, and TGs. 

† Significant alcohol was defined as ≥ 2 alcoholic drinks per day for men and 1.5 per day for women. One alcoholic drink = 12 oz (355 mL) of 5% alcohol by volume beer, 5 oz (148 mL) of 12% wine, or 
1.5 oz (44.4 mL) of 40% distilled spirits. ≥ 30 g/d (men) or ≥ 20 g/d (women). 



 

Safety Considerations 
Safety Profile from US Prescribing Information 

Boxed Warnings  None 

Contraindications  None 

Other Warnings / 
Precautions  

Hepatotoxicity (monitor during treatment) 

Gallbladder-related adverse reactions 

Common Adverse Events 
(≥ 5%)  

Diarrhea, nausea, pruritus, vomiting, constipation, abdominal pain, dizziness 

Drug Interactions Strong CYP2C8 inhibitors such as gemfibrozil (not recommended) 
Moderate CYP2C8 inhibitors such as clopidogrel (reduce resmetirom dose: 60 mg daily if 
< 100kg and 80 mg daily if ≥ 100 kg) 
OATP1B1 and OATP1B3 inhibitors such as cyclosporine (not recommended) 

Atorvastatin, pravastatin, rosuvastatin, simvastatin (reduce statin dose as recommended) 
CYP2C8 substrates (monitor for substrate adverse effects) 

Specific Populations Moderate to severe (Child-Pugh Class B or C) hepatic impairment – avoid use 

Network Meta-analyses 
• One network meta-analysis included a phase 2 resmetirom trial5 (Table 7). 

Table 2 Summary of Network Meta-analyses Comparing 25 MASH Therapies Including Resmetirom by Liver 
Histology 

Ranked Best 
Ranked 
Worst 

RES Better 
Than RES Similar to 

RES Worse 
Than 

NASH resolution WNWF    
Liraglutide 1.8 mg 
QD 
 

RES 80 mg QD None Liraglutide 1.8 mg QD 
Pioglitazone 45 mg QD 
Vitamin E 800 IU QD + Pioglitazone 45 mg 

QD 
Pioglitazone 30 mg QD 
Vitamin E 800 IU QD 

None 

Fibrosis Improvement WNWN    
Vitamin E 800 IU QD RES 80 mg QD None Vitamin E 800 IU QD 

Vit E 800 IU QD + Pioglitazone 45 mg QD 
None 

Only FDA-approved drugs are shown. 

Evidence Gaps 
• Clinical outcomes such as progression to cirrhosis, hepatic decompensation, hepatocellular carcinoma, 

liver transplantation, and all-cause mortality 
• Long-term (> 5 years) safety and efficacy data 
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Other Considerations  
Table 3 Onset of Benefit and Adequate Therapeutic Trial 

Trial Outcome Measure 

Onset of Significant 
Treatment Benefit 
(Wks) 

Duration of an Adequate 
Therapeutic Trial (Wks) 

MAESTRO-
NASH 

NASH resolution WNWF 
No data before Wk 
52 

52 wks based on assessment time 
point in trial Fibrosis improvement 

WNWN 
MAESTRO-
NAFLD-1 

CFB in ALT — 36 



Other Therapeutic Options 
Table 4 Summary of Placebo-controlled Clinical Trials Evaluating Potential Treatments for MASH Using Histologic Outcome Measures 

INTERVENTION 
NASH-RELATED FDA 
INDICATION(S) 

STUDY 
POPULATION N 

STUDY 
DURATION 
(WKS) 

NASH RESOLUTION 
WNWF 

FIBROSIS 
IMPROVEMENT 
WNWN 

WEIGHT 
CHANGE 

CV 
BENEFIT SAFETY AND OTHER CONSIDERATIONS 

Resmetirom 80 mg 
(< 100 kg) or 100 
mg (≥ 100 kg) QD 

Noncirrhotic NASH 
with F2–3 fibrosis in 
conjunction with diet 
and exercise 

Presumed NAFLD 
or biopsy-
confirmed NASH 
with F1–3 fibrosis7 

966 52 (interim 
results) 

Yes Yes –0.4% ? Hepatotoxicity, gallbladder, GI, drug 
interactions, avoid in Child-Pugh Class B 
or C hepatic impairment 
Similar rates of MACE and other CV 
events between resmetirom groups and 
placebo. 

Semaglutide 0.4 mg 
SC QD (study dose) 

Off-label dose 
T2D 
MACE risk reduction 

NASH with F1–3 
fibrosis 9 ± T2D, 
BMI > 25 kg/m2  

320 72 Yes No –13% Yes Thyroid C-cell tumors, contraindicated if 
personal or family history of medullary 
thyroid carcinoma (MTC) or has Multiple 
Endocrine Neoplasia syndrome type 2 
(MEN 2); GI, gallstones, pancreatitis 

Semaglutide 2.4 mg 
SC QWk 

Obesity NASH cirrhosis 10 71 48 No No –9% 

Liraglutide 1.8 mg 
QD 

T2D 
Obesity 

NASH ± Child-
Pugh A cirrhosis 11 

52 48 Nonsignificant 
improvement (RR 4.3; 
95% CI 1.0, 17.7) 

— –6% Yes Thyroid C-cell tumors, contraindicated if 
personal or family history of MTC or has 
MEN 2; GI, gallstones, pancreatitis     

Vitamin E (RRR-
alpha-tocopherol) 
800 IU QD or 400 
mg BID 

— Noncirrhotic NASH 
without T2D 
(PIVENS trial) 12, 13 

247 96 Not evaluated 
 
Nonsignificantly 
higher rate of NASH 
resolution (regardless 
of changes in fibrosis). 

Not evaluated 
 
No improvement 
in fibrosis. 

~+0.2 kg No Contraindicated in cirrhosis and 
hypersensitivity to polysorbate 80 (aka 
Tweens) for applicable products. 
Hemorrhagic stroke, potential risk of 
prostate cancer, potential vitamin K 
deficiency. Inconsistent association with 
all-cause mortality. 
Low utilization in NAFLD / NASH in VHA. 

Vitamin E 400 IU 
BID 

— NASH with T2D 
(proof-of-concept 
VA trial) 14 

105 72 Yes Not evaluated +0.5 kg 

Vitamin E 400 IU 
BID + Pioglitazone 
45 mg QD 

—  72 Yes Not evaluated +5.7 kg ? Peripheral edema, weight gain, 
hypoglycemia. Also see vitamin E and 
pioglitazone monotherapies. 

Pioglitazone 30–45 
mg QD 

T2D NASH with 
prediabetes or 
T2D (includes VA 
patients) 15 

101 72 Not evaluated 
 
Resolved NASH 
(regardless of changes 
in fibrosis) 

Not evaluated 
 
NSD in rate of 
fibrosis 
improvement  

+2.5 kg Yes Contraindicated in cirrhosis, heart 
failure, and history of bladder cancer. 
Weight gain (counteracts weight loss 
goal), peripheral edema, bone loss / 
fractures, bladder cancer. 
Low utilization in NAFLD / NASH in VHA. Pioglitazone 30 mg 

QD 
T2D Noncirrhotic NASH 

without T2D 
(PIVENS trial)12 

247 96 Not evaluated 
 
Resolved NASH 
(regardless of changes 
in fibrosis) 

Not evaluated 
 
No improvement 
in fibrosis scores. 

+4.7 kg 

Pioglitazone 30 mg 
QD 

T2D NASH without 
T2D16 

 48 Not evaluated 
 
Reduced hepatocyte 
injury. 

Not evaluated 
 
Reduced fibrosis. 

+2.8 kg 

NOTES: A post hoc analysis of a 26-week phase 2 PC RCT in patients with T2D showed that tirzepatide, relative to placebo, produced significantly greater reductions in K-18 (10 mg) and Pro-C3 (15 mg) 
biomarkers for NASH. 17 Two RCTs evaluating the SGLT2i empagliflozin (10 mg QD) in patients with T2D and NAFLD did not evaluate NASH resolution WNWF and fibrosis improvement WNWN. 18, 19 
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Table 5 Treatment Options for MASH: Place in Therapy 

Drug Formulary MASH-related CFU Place in Therapy 
FDA Place in 
Therapy in MASH 

2023 AASLD NAFLD Guideline 
Place in Therapy in MASH20 2022 AACE/AASLD NAFLD Practice Guideline 21 

Resmetirom TBD • MASH: TBD With diet and 
exercise for 
treatment of 
NASH with stages 
F2–F3 fibrosis 

Approved in 2024 Approved in 2024 

Semaglutide 
(OZEMPIC) SC 
Injection 0.5 mg, 1 
mg, 2 mg 

PA-F • T2D w/ASCVD ± CKD: With 
metformin 

• T2D w/o ASCVD or CKD:  
After ≥ 2 oral medications 
(including metformin) or basal 
insulin 

Off label Semaglutide can be considered 
for its approved indications (T2D, 
obesity) in patients with NASH, 
as it confers a CV benefit and 
improves NASH. 

For Obesity and NAFLD/NASH: Clinicians must 
consider WMM (with preference to 
semaglutide 2.4 mg/week [best evidence] or 
liraglutide 3 mg/day) as adjunctive therapy to 
lifestyle modification. [High / intermediate 
strength of evidence; Best Evidence Level: 1] 

Semaglutide 
(RYBELSUS) Tablets 7 
mg, 14 mg 

NonF • No CFU Off label See OZEMPIC 
Note: The PIONEER 6 trial showed 
that oral semaglutide had a 
nonsignificant reduction in MACE; 
however, it was not designed to 
prove CV benefit22  

See OZEMPIC 

Semaglutide 
(WEGOVY) SC 
Injection 2.4 mg 

NonF • Chronic Weight Management 
(O/O):  
BMI ≥ 30 kg/m2 or ≥ 27 kg/m2 + 
weight-related comorbidity + 
trial of CLI + one of  
(1) ≥ 1 WMM,  
(2) BMI ≥ 40 or BMI 35 to < 40 
with significant or difficult to 
manage weight-related 
condition or is unable to 
achieve weight loss goals 
required for surgery; or  
(3) T2D treated with OZEMPIC 
AND requires additional weight 
loss to achieve ≥ 5% reduction 
from initial body weight. 

Off label See OZEMPIC See OZEMPIC 

Liraglutide (SAXENDA 
3 mg, VICTOZA 1.2 
mg, 1.8 mg) SC 
Injection 

NonF • Chronic Weight Management 
(O/O):  
BMI ≥ 30 kg/m2 or ≥ 27 kg/m2 + 
weight-related comorbidity + 
trial of CLI + one of  
(1) ≥ 1 WMM,  
(2) Prediabetes 
(3) T2D AND eligible for or 
treated with but is unable to 
use OZEMPIC for T2D  

Off label No recommendation. See OZEMPIC 
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Drug Formulary MASH-related CFU Place in Therapy 
FDA Place in 
Therapy in MASH 

2023 AASLD NAFLD Guideline 
Place in Therapy in MASH20 2022 AACE/AASLD NAFLD Practice Guideline 21 

Tirzepatide 
(MOUNJARO) SC 
Injection 2.5 mg, 5 
mg, 7.5 mg, 10 mg, 
12.5 mg, 15mg 

NonF • T2D: After ≥ 1 mg of 
semaglutide injection + ≥ 2 
glucose lowering drugs; also 
after empagliflozin if patient 
has ASCVD or CKD. 

Off label No recommendation No recommendation 

Tirzepatide 
(ZEPBOUND) SC 
Injection 2.5 mg, 5 
mg, 7.5 mg, 10 mg, 
12.5 mg, 15 mg 

NonF • Chronic Weight Management 
(O/O):  
BMI ≥ 30 kg/m2 or ≥ 27 kg/m2 + 
weight-related comorbidity + 
trial of CLI + one of  
(1) ≥ 1 WMM,  
(2) BMI ≥ 40 or BMI 35 to < 40 
with significant or difficult to 
manage weight-related 
condition or is unable to 
achieve weight loss goals 
required for surgery 

Off label No recommendation No recommendation 

Vitamin E (RRR alpha-
tocopherol) 

Yes* • None NA Can be considered in select 
patients; some patients without 
diabetes showed improvement 
in NASH.  

Can be considered for treatment of NASH in 
patients without T2D but cannot be 
recommended in T2D or advanced fibrosis 
because of insufficient evidence. [Grade B; high 
strength of evidence; Best Evidence Level 1; 
downgraded because of risk/benefit.] 

Pioglitazone Yes • None Off label Can be considered in patients 
with T2D for improvement in 
NASH 

Recommended for patients with T2D and 
biopsy-confirmed NASH. [Grade A; high 
strength of evidence; Best Evidence Level 1] 

CLI, comprehensive lifestyle intervention; CPU, clinical practice update; O/O, obesity or overweight; T2D, type 2 diabetes mellitus; WMM, weight management medication 
* Readily available as a racemic mixture of alpha tocopherols. The pure RRR alpha-tocopherol used in studies is not routinely stocked in VHA and may need to be purchased from a source other than the 

pharmacy prime vendor. 
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Projected Place in Therapy  
• Epidemiology and Prevalence of MASH in Veterans. About 30% of the US population has metabolic 

dysfunction-associated steatotic liver disease (MASLD; aka nonalcoholic fatty liver disease [NAFLD]). An 
estimated 1.5% to 2.8% have the more severe metabolic dysfunction-associated steatohepatitis (MASH; 
aka nonalcoholic steatohepatitis [NASH]). 23 In VA (January 2023–January 2024) an estimated 153,000 
patients had MAFLD and 30,000 patients had MASH.  

• Potential Place in Therapy Based on the Evidence. Resmetirom is the only approved liver-directed 
therapy for noncirrhotic MASH with F2–3 fibrosis. Low-quality evidence from a placebo-controlled trial 
supports the use of resmetirom in patients with biopsy-confirmed MASH to improve rates of MASH 
resolution and fibrosis improvement. These histologic improvements occurred without weight reduction 
or improvement in T2D control. Further studies are needed to determine whether the histologic 
improvements lead to clinically meaningful reductions in MASH-associated cirrhosis, liver 
decompensation, hepatocellular carcinoma, liver transplantation, and mortality. There is no evidence to 
support off-label use for MASH cirrhosis. 

Table 6 Summary of Resmetirom Treatment Effects  
Benefits Harms 
• In the placebo group, 90% failed to 

resolve NASH, with resmetirom 80mg 
resulting in a small to moderate 
reduction of 161 fewer failures in 1,000 
patients (95% CI 219 fewer to 104 fewer 
failures).  

• In the placebo group, 86% failed to 
improve at least 1 stage of fibrosis, with 
resmetirom 80 mg resulting in small to 
moderate reduction of 99 fewer failures 
in 1,000 (95% CI 159 fewer to 38 fewer).  

• There is currently no evidence that 
resmetirom will prevent the 
development of clinically relevant 
cirrhosis or need for liver 
transplantation. 

• Most adverse events were mild or moderate in 
intensity. 

• The top three common adverse reactions (≥ 10 
per 100 patient-years [PY]) were diarrhea, 
nausea, and pruritus. 

• The median time to onset of diarrhea was 6–17 
days, and median duration of diarrhea was 20 
days. 

• Gallbladder-related adverse reactions occurred in 
< 1 per 100 PY in all treatment groups 
(resmetirom 80 and 100 mg and placebo). 

• Hepatotoxicity occurred in 1 patient (0.05%) on 
resmetirom 80 mg out of a combined safety 
population of 2019 patients. 

 

• Potential Place in Therapy in VHA. Resmetirom may be used in patients who have a diagnosis of MASH 
with F2–F3 fibrosis with NAS ≥ 4 based on liver biopsy. Patients should participate for at least 6 months 
and continue participation in a CLI. Resmetirom is not indicated for MASH with cirrhosis. If liver function 
worsens, discontinue resmetirom. 

 

 

Prepared: April 2024.  
Contact person: Francine Goodman, PharmD, BCPS, National PBM Clinical Pharmacy Program Manager, Formulary 
Management, VA Pharmacy Benefits Management Services (12PBM) 
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