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Part II: Safety specification 

Part II: Module SI  Epidemiology of the indication(s) and 
target population(s) 

Nonalcoholic steatohepatitis/Metabolic dysfunction-associated steatohepatitis 

(NASH/MASH) 

Incidence/Prevalence: 

Nonalcoholic steatohepatitis (NASH)/metabolic dysfunction-associated steatohepatitis (MASH) is the 

progressive form of MASLD, and the global prevalence of NASH/MASH occurs in approximately 1.5% - 

6.5% of the general population (Francque et al, 2021). The prevalence of NASH/MASH have increased 

in recent years, largely due to the increasing prevalence of obesity and associated conditions. In 

patients with NASH/MASH, advanced fibrosis occurred at a rate of 67.95 per 1,000 person-years, or 

approximately 9% of patients with NASH/MASH have advancement of their fibrosis (Younossi et al, 

2016). 

Henceforth, throughout the document, NASH/MASH will be referred to as MASH.  However, if the term 

 -

source outputs were produced with this nomenclature. 

Demographics of the population in the proposed indication:  

Nonalcoholic steatohepatitis (NASH) or metabolic dysfunction-associated steatotic liver disease (MASH) 

most commonly affects middle-aged to older adults, with prevalence increasing significantly in 

individuals over the age of 40 (Younossi et al, 2023). While both men and women are affected, studies 

suggest that men may have a slightly higher risk overall, though postmenopausal women also show 

increased susceptibility, potentially due to hormonal changes (Gatzios et al, 2022). Ethnic background 

plays a notable role, with Hispanic individuals showing the highest rates of NASH in the United States, 

followed by non-Hispanic Whites, while African Americans tend to have a lower prevalence despite 

similar or higher rates of obesity and diabetes suggesting possible genetic or metabolic protective 

factors (Gatzios et al, 2022). 

In Europe, these trends are similarly reflected, though the influence of ethnicity is somewhat less 

pronounced due to different population structures. Obesity is a major risk factor, and its rising 

prevalence is closely tied to the increasing burden of NASH across Europe ( ). Type 2 

diabetes and insulin resistance are among the strongest clinical associations with MASH (Bril et al, 

2017). Dyslipidaemia, especially elevated triglycerides and low HDL cholesterol, is commonly observed 

in these patients, often in the context of metabolic syndrome. 

Main existing treatment options:  

Currently, there is no approved therapy in Europe for the treatment of MASH.  

Research is ongoing with several drugs in the treatment of MASH with liver fibrosis, including GLP-1 

receptor agonists (Nevola et al, 2023). Off label treatments, such as vitamin E and pioglitazone, have 

also been explored. Current guidelines, such as those in Francque et al 2021, focus on treating 

comorbid conditions. Making lifestyle modifications to address obesity, such as increasing physical 

activity and improving diet, could be effective but are difficult to achieve and maintain. Treating 

diabetes and hypertension with approved medications may also benefit a patient with MASH, but these 

treatments will not reverse MASH or liver fibrosis.  
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Natural history of the indicated condition in the untreated population, including mortality 

and morbidity: 

MASH is a slowly progressive disease, but with more advanced fibrosis (fibrosis stage F3 or F4), liver 

disease progresses rapidly (Loomba and Adams, 2019). Accordingly, the time to development of 

severe liver disease decreases per stage of fibrosis (9.3 years in F2 and ~5 or more years in F3, 2-3 

years in well-compensated F4 to decompensated cirrhosis) (Hagstrom et al, 2017).  

Patients with more advanced MASH fibrosis have increased morbidity and mortality from progression of 

their liver disease, including progression to MASH cirrhosis, liver failure, and hepatocellular carcinoma 

(Angulo et al, 2015; Dulai et al, 2017). Recent research has indicated that as their disease progresses 

and symptoms increase, particularly with advanced liver disease, patients experience marked 

deteriorations in health-related quality of life (Francque et al, 2021) and significantly increased 

healthcare resource use compared to the general population (Balp MM et al, 2019). Patients with MASH 

across five European countries also report increased fatigue (as measured by physical component 

scores of the short form [SF]-36v2) and worsened mental state (as measured by mental component 

scores of the SF-36v2) compared to the general population (Balp MM et al, 2019). 

Important co-morbidities: 

MASH is associated with a group of comorbid conditions that include metabolic syndrome, obesity, type 

2 diabetes mellitus (T2DM), hypertension, dyslipidaemia, and hypothyroidism. Approximately 75% of 

patients with diabetes and up to 90% of severe obese individuals have fatty liver disease, and the 

percentage with MASH increases with the level of metabolic dysfunction (Toledo et al, 2006). 
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Part II: Module SIII  Clinical trial exposure 

Throughout this document, study names may be shortened for brevity, e.g., MGL-3196-11 may be 

shortened to Study 11. 

SIII.1 Non-cirrhotic NASH Population Pool 

Four studies (Study 11, Study 14, Study 18 and Study 05) were pooled to provide a comprehensive 

safety profile in patients with non-cirrhotic MASH, which comprise the non-cirrhotic MASH patient pool. 

Study 11: A Phase 3, Multinational, Double-Blind, Randomized, Placebo-Controlled Study of 

MGL-3196 (resmetirom) in 1050 Patients with Non-Alcoholic Steatohepatitis (NASH) and 

Fibrosis that were treated for 52 weeks with either 80 mg resmetirom, 100 mg resmetirom or 

placebo.  

Study 14: A Phase 3, Multi-Center, Double-Blind, Randomized, Placebo-Controlled Study of 

MGL-3196 (resmetirom) in 1143 Patients with Non-Alcoholic Fatty Liver Disease that were 

treated for 52 weeks with either 80 mg resmetirom, 100 mg resmetirom or placebo. 

Study 18: A Phase 3, Multi-Center, Active-Treatment Rollover Study for patients who 

completed Study 14 (513 patients who received resmetirom in Study 14 and continued to 

receive resmetirom in Study 18, and 172 patients who received placebo in Study 14 then 

resmetirom in Study 18); and Screen Failed Patients from Study 11 or Study 19, and de novo 

patients meeting eligibility criteria (184 patients). 

Study 05: A Phase 2, Multi-Center, Double-Blind, Randomized, Placebo-Controlled Study of 

MGL-3196 (resmetirom) in 125 Patients with Non-Alcoholic Steatohepatitis (NASH) that were 

treated for 36 weeks with either 80 mg resmetirom or placebo. 

The Non-Cirrhotic NASH Safety Analysis Population consisted of 2502 randomized patients from the 

MASH patient pool who received at least one dose of resmetirom or placebo, regardless of their fibrosis 

stage. 

Results 

Table 2: Exposure for the Non-Cirrhotic NASH Population 

Resmetirom 
80 mg 

(N=761) 

Resmetirom 
100 mg 

(N=1033) 

Resmetirom 
Overall 

(N=1794) 
Placebo 
(N=708) 

Duration of Study Drug Exposure 
(Weeks)a 

n 761 1033 1794 707 

Mean (SD) 58.18 (33.179) 53.96 (28.722) 55.75 (30.754) 61.20 (31.439) 

Median 52.00 52.00 52.00 52.14 

Q1, Q3 37.29, 72.57 40.14, 53.14 40.14, 65.00 51.57, 77.71 

Min, Max 0.1, 156.6 0.1, 157.1 0.1, 157.1 0.1, 157.3 
Source: Module 5.3.5.3-ISS-Table 14.1.5.1.1 

The pooled person-time analysis for the Non-Cirrhotic NASH population is provided in Table 3. Overall, 

the safety of resmetirom has been evaluated in a total pool of 1794 patients in the Non-cirrhotic NASH 

population, corresponding to a total duration of exposure of 114803.2 person-weeks. 

EMA/164014/2018 Rev.2.0.1 accompanying GVP Module V Rev.2 
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Type of special population Exposure 

Population with relevant different ethnic 

origin 

The majority of patients in the resmetirom 

Non-cirrhotic NASH Population were white (N=1608), 

Black or African American (N=78), Asian (N=40), or 

Other Race Category (N=34). In addition, the 

majority of patients in this pool were not Hispanic or 

Latino (N=1232), with 543 patients who were 

Hispanic or Latino. 

Subpopulations carrying relevant genetic 

polymorphisms 

Gilbert syndrome is a type of genetic polymorphism 

that was determined by DNA analysis in consenting 

patients at the time of study enrolment to determine 

how to assess laboratory values such as bilirubin. 

UGT1a1 allele testing for Gilbert was performed in 

Study 11 and 14.  A total of 136/1118 (12.2%) 

patients had genetics consistent with Gilbert 

syndrome.   

Other Not included in the clinical development program. 

Part II: Module SV  Post-authorization experience 

Not applicable. 

Part II: Module SVI  Additional EU requirements for the 
safety specification 

Potential for misuse for illegal purposes 

Resmetirom is not considered a controlled substance and is not expected to cause psychological or 

physical dependence. 

Part II: Module SVII  Identified and potential risks 

SVII.1. Identification of safety concerns in the initial RMP submission 

SVII.1.1. Risks not considered important for inclusion in the list of safety concerns in 
the RMP 

Diarrhea 

Evidence Source: 

Diarrhea is a known adverse reaction for resmetirom; however, it is not considered an important 

identified or potential risk for the RMP as it was mild to moderate in severity, self-limiting, not serious, 

usually resolved quickly within the first two to three weeks of treatment and can easily be managed 

through standard of care. 

Other known risks that require no further characterisation as they are mild to moderate, non-serious 

and are followed up via routine pharmacovigilance namely through signal detection and adverse 

reaction reporting: 
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Nausea 

Vomiting 

Abdominal pain 

Constipation 

Pruritus 

Rash 

Urticaria 

Dizziness 

SVII.1.2. Risks considered important for inclusion in the list of safety concerns in the 
RMP 

Important Identified Risk: 

Cholelithiasis, including complications such as cholecystitis and obstructive 

pancreatitis 

Risk-benefit impact: 

Resmetirom has a risk of rarely occurring cholelithiasis, cholecystitis and obstructive 

pancreatitis. The incidence of acute events is low (i.e., cholecystitis), with the majority of 

gallbladder disease events non-acute (i.e., gallbladder polyp, cholelithiasis). For patients who 

had a medical history of gallbladder-related illness or procedure, there were no meaningful 

differences in incidence of gallbladder-related procedures post treatment with resmetirom. The 

SmPC advises that if cholelithiasis is suspected, gallbladder diagnostic studies and appropriate 

clinical follow-up are indicated. This is expected to avoid any unfavourable change to the risk-

benefit balance. 

Hepatotoxicity 

Risk-benefit impact: 

Resmetirom has a risk of rarely occurring, readily reversible hepatotoxicity that is detectable 

with routine monitoring of MASH patients. The SmPC advises health care providers to conduct 

liver enzyme monitoring periodically during treatment. If hepatotoxicity is suspected, 

discontinue resmetirom treatment and continue to monitor liver chemistry. The SmPC also 

advises that resmetirom should be used with caution in MASH patients with other underlying 

liver diseases such as autoimmune liver diseases or active viral hepatitis, and in patients with 

alcohol-related liver disease. These precautions are expected to avoid any unfavourable change 

to the risk-benefit balance. 

Important Potential Risk: 

Hepatocellular Carcinoma (HCC) 

Risk-benefit impact: 

HCC occurred rarely in clinical trials in non-cirrhotic MASH patients. Completion of Study 19 in 

patients with well-compensated MASH cirrhosis and routine pharmacovigilance activities will 

further characterise the risk of HCC with respect to number of reports, seriousness, outcome, 
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risk factors, and whether experience in the post marketing setting is consistent with the 

information already known for this risk from clinical study data. 

Cardiovascular (CV) Safety 

Risk-benefit impact: 

Cardiovascular events were rare in clinical trials and not increased with resmetirom versus 

placebo. Because of the importance of CV risk in MASH, additional CV data will be collected in 

clinical trials and post marketing. 

Routine pharmacovigilance activities will further characterise the risk of CV safety with respect 

to the number of reports, seriousness, outcome, risk factors, and whether experience in the 

post marketing setting is consistent with the information already known for this risk from 

clinical study data. A pooled meta-analysis of CV events from two randomized 

placebo-controlled studies will be undertaken to evaluate composite endpoint of MACE events 

including CV mortality, non-fatal stroke and non-fatal myocardial infarction. 

Missing information 1: Long-term safety (i.e., 1 year) in very elderly 

Summary: There was no upper age limit restriction in Phase 2 and 3 clinical trials. A small 

subset of elderly ( 75 years) patients was enrolled and treated with resmetirom (N=54) in the 

Phase 2 and 3 studies as of the DLP (31-Jul-2022); however, only two very elderly patients 

were treated with resmetirom for longer than 1 year. 

Risk-benefit impact of missing information: Limited long-term safety in very elderly patients is 

available as of the DLP; however, no additional risks have been identified in this population. 

The proportion of MASH responders compared with placebo was consistently higher for the 

100 

age.  

Missing information 2: Use in patients with severe renal impairment 

Summary: Renal excretion is a minor route of elimination for resmetirom, as discussed in 

Section SVII.1.2.  Population PK analyses showed minimal impact of mild to moderate renal 

impairment on PK, and clinically completed study in severe renal impairment will assess the 

impact of severe renal impairment. Based on initial data in a cohort of Phase 3 patients (n=14) 

with moderate renal impairment, there is no impact of resmetirom in moderate renal 

impairment. 

The recommended dosage in patients with mild or moderate renal impairment is the same as 

in patients with normal kidney function. Resmetirom has not been studied in patients with 

severe renal impairment. 

Population PK analyses indicated no clinically significant difference in the pharmacokinetics of 

resmetirom by mild to moderate renal impairment (eGFR 30 to 89 mL/min/1.73 m2, 

Modification of Diet in Renal Disease (MDRD)). The effect of severe renal impairment (eGFR 

< 30 mL/min/1.73 m2, MDRD) on resmetirom pharmacokinetics is unknown. 

Risk-benefit impact of missing information: Full data from Study 21 are pending as of the DLP 

for this RMP; therefore, in consideration of the missing information in patients with severe 

renal impairment, the risk/benefit impact remains unknown at this time. No dose adjustment is 

considered necessary in patients with renal impairment. 
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SVII.2. New safety concerns and reclassification with a submission of 
an updated RMP 

Not applicable. 

SVII.3. Details of important identified risks, important potential risks, 
and missing information 

SVII.3.1. Presentation of important identified risks and important potential risks 

Important Identified Risk: Cholelithiasis, including complications such as cholecystitis and 
obstructive pancreatitis.  

cholecystitis acute, cholecystitis chronic, and cholangitis. 

Potential mechanisms: 

Resmetirom, a lipid lowering drug via the THR- , is expected to have an important effect to 
promote bile formation and secretion including balanced production of all components of the pathway, 
increased cholesterol metabolism and formation of bile acids, as well as direct cholesterol secretion 
into bile. These effects are largely mediated by transcriptional regulation of enzymes and transporters 
(Sinha et al, 2019). 

Evidence source(s) and strength of evidence: 

In the randomized, double-blind studies of patients with non-cirrhotic MASH, the number of patients 
with either cholelithiasis, cholecystitis or obstructive pancreatitis was low across treatment groups but 
more common in resmetirom treatment groups compared with placebo. 

Cholelithiasis: resmetirom 80 mg (8/679 [1.2%]) and resmetirom 100 mg (6/673 [0.9%]) vs 
placebo (5/667 [0.7%]) 

Acute events of cholecystitis (i.e., bile duct stone, biliary colic, biliary dilatation, cholecystitis, 
cholecystitis acute, cholecystitis chronic, and cholangitis) and obstructive pancreatitis: 
resmetirom 80 mg (4/679 [0.6%]) and resmetirom 100 mg (7/673 [1.0%]) vs placebo (2/667 
[0.3%]) 

Risk factors and risk groups: 

MASH patients are at high risk of existing gallstone disease with approximately 24% of Study 11 and 
14 patients with a history of gallbladder disease and approximately 16% of patients with a history of 
cholecystectomy at baseline. 

Preventability: 

Strategies to prevent cholecystitis with resmetirom are based on mitigation. As stated in the SmPC, if 
cholelithiasis is suspected, gallbladder diagnostic studies and appropriate follow-up should be 
conducted as clinically indicated. 

Impact on the risk-benefit balance of the product: 

Resmetirom has a risk of rarely occurring cholelithiasis, cholecystitis and obstructive pancreatitis. The 

incidence of acute events is low (i.e., cholecystitis), with the majority of gallbladder disease events 

non-acute (i.e., gallbladder polyp, cholelithiasis). For patients who had a medical history of 

gallbladder-related illness or procedure, there were no meaningful differences in incidence of 

gallbladder-related procedures post treatment with resmetirom. The SmPC advises that if cholelithiasis 

is suspected, gallbladder diagnostic studies and appropriate clinical follow-up are indicated. This is 

expected to avoid any unfavourable change to the risk-benefit balance. 

Public health impact: 

Cholecystitis is not expected to have a significant impact on public health given the low incidence of 
acute events. 
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Important Identified Risk: Hepatotoxicity  

Potential mechanisms: 

Hepatotoxicity occurs rarely with resmetirom treatment and any potential mechanism is unknown. 

Evidence source(s) and strength of evidence: 

Increases in ALT and AST commonly occur as part of the disease pathophysiology of MASH and can be 
variable over time. As stated in the SmPC, mild transient increases in mean alanine aminotransferase 
(ALT) and aspartate aminotransferase (AST) levels were observed in the first 4 weeks after initiating 
treatment with resmetirom that resolved by Week 8 and were more common in patients on 
concomitant statin therapy. The number of patients with 3x or 5x ULN increases in ALT or AST in 
resmetirom-treated patients was similar to placebo.  

One resmetirom-treated patient in the double-blind period of Study 14 was adjudicated as possible 
drug- -baseline total 
bilirubin equal to or exceeding 2x ULN within 30 days after a post-baseline ALT or AST equal to or 
exceeding 3x ULN). No other case adjudicated as possible drug-
criteria. Other cases of resmetirom-treated patients adjudicated as possible drug-induced 
hepatotoxicity included one case in a randomized, double-blind arm of Study 11, one case in the 
randomized open-label arm of Study 14, and one case in the open-label cirrhotic arm of Study 14. No 
cases adjudicated as drug-induced hepatotoxicity occurred in placebo-treated patients. 

All events resolved. These cases had confounding factors including autoimmune liver disease in two 
cases that may suggest alternative causality; however, drug-induced hepatotoxicity could not be 
excluded.  

Risk factors and risk groups: 

Risk factors associated with hepatotoxicity include age, female gender, pregnancy, smoking, alcohol 
consumption, and drug interactions (Chalasani 2018, Li 2022). 

Preventability: 

As directed in the SmPC, conduct liver enzyme monitoring periodically during treatment. If 
hepatotoxicity is suspected, discontinue resmetirom treatment and continue to monitor liver chemistry. 

Resmetirom should be used with caution in MASH patients with other underlying liver diseases such as 
autoimmune liver diseases or active viral hepatitis and in patients with alcohol-related liver disease. 

Impact on the risk-benefit balance of the product: 

Resmetirom has a risk of rarely occurring, readily reversible hepatotoxicity that is detectable with 

routine monitoring of MASH patients. The SmPC advises health care providers to conduct liver enzyme 

monitoring periodically during treatment. If hepatotoxicity is suspected, discontinue resmetirom 

treatment and continue to monitor liver chemistry. The SmPC also advises that resmetirom should be 

used with caution in MASH patients with other underlying liver diseases such as autoimmune liver 

diseases or active viral hepatitis, and in patients with alcohol-related liver disease. These precautions 

are expected to avoid any unfavourable change to the risk-benefit balance. 

Public health impact: 

Given the low occurrence of hepatotoxicity events in the clinical development programme and with 
periodic monitoring of liver enzymes, the public health impact of this risk is considered to be low. 

Important Potential Risk: Hepatocellular Carcinoma (HCC) 

Potential mechanisms: 

The mechanism for HCC is unknown at this time. 

Evidence source(s) and strength of evidence: 

Hepatocellular carcinoma was observed in three cases during the Non-cirrhotic NASH, randomized, 
double-blind studies and was pre-existing and not treatment-emergent in 2 of the 3 cases.  
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Risk factors and risk groups: 

MASH patients have an increased incidence of cancers in general, including hepatocellular cancer 
(HCC), as the disease progresses. One-third of cirrhotic patients will develop HCC during their lifetime. 
Long-term follow-up studies have demonstrated that approximately 1 8% per year of patients with 
cirrhosis develop HCC (e.g. 2% in HBV-infected cirrhotic patients and 3 8% in HCV infected cirrhotic 
patients). In general, features of liver disease severity (low platelet count of less than 100 X103, 
presence of oesophageal varices), in addition to older age and male gender, correlate with the risk of 
developing HCC among patients with cirrhosis. Other risk factors include excessive alcohol 
consumption, diabetes, obesity, and smoking (EASL-EORTC Clinical Practice Guidelines, 2012). 

Preventability: 

Most HCCs develop in a cirrhotic liver, so interventions to reduce prevalence of cirrhosis will lead to 
significant reductions in the incidence of HCC. Lifestyle modifications and routine screening will also 
mitigate the risk (EASL Clinical Practice Guidelines, 2024). 

Impact on the risk-benefit balance of the product: 

Completion of Study 19 in patients with well-compensated MASH cirrhosis and routine 
pharmacovigilance activities will further characterize the risk of HCC with respect to the number of 
reports, seriousness, outcome, risk factors, and whether experience in the post marketing setting is 
consistent with the information already known for this risk from clinical study data. 

Public health impact: 

Given the low occurrence of HCC events in the clinical development programme, the public health 
impact of this risk is low. 

Important potential risk: Cardiovascular safety 

Potential mechanisms: 

The mechanism for resmetirom affecting CV safety is unknown at this time. 

Evidence source(s) and strength of evidence:  

Resmetirom is liver-directed and has high THR- - little penetration into tissues 
outside of the liver.  Preclinical studies, including a dog CV pharmacology study, showed no adverse CV 
effects or adverse effects on thyroid function.  In humans, a thorough QT study demonstrated no CV 
liability at high multiples of exposure and extensive evaluation in Phase 2 and 3 studies has not 
revealed CV safety issues. In contrast, resmetirom potentially reduces CV risk through observed 
reductions in blood pressure, in hepatic steatosis, an independent risk factor CV disease, and in 
atherogenic apolipoprotein B and Lp (a) particles. As of the DLP of this RMP, the randomized clinical 
trial experience is limited to 52-weeks, which is inadequate to definitively determine the CV risk profile 
of resmetirom in MASH patients. In addition, the incidence of adjudicated MACE and other CV events in 
the Phase 2 and 3 studies was low, and incidence in the treatment groups was not substantively 
different from placebo. Longer-term exposure to resmetirom up to 54 months is currently being 
evaluated in Study 11 (in non-cirrhotic MASH patients) and Study 19 (in cirrhotic MASH patients). 

Safety data as of Day 120 for the pivotal trial (Study 11) showed the most common ( 2 patients in any 
arm) adjudicated treatment-emergent CV events by PT were low across the resmetirom 80 mg and 
100 mg groups, and numerically higher in the placebo group (1 (0.3%) and 1 (0.3%), vs 5 (1.6%), 
respectively).  

Risk factors and risk groups:  

Recent European data confirm that patients with NAFLD particularly those with MASH are at elevated 
risk for a range of CV events, including myocardial infarction, ischemic stroke, heart failure, and atrial 
fibrillation, independent of traditional risk factors such as obesity or diabetes (Tagher et al, 2010, Li et 
al, 2023). The mechanisms implicated in this association include systemic low-grade inflammation, 
endothelial dysfunction, insulin resistance, and pro-atherogenic lipid profiles, all of which foster an 
atherogenic environment. 

Preventability: 

Current guidelines from the European Society of Cardiology (2021) and the American College of 
Cardiology (2022) emphasize routine ASCVD risk assessment in NASH patients to guide therapeutic 
intensity for CV risk management. Smoking cessation and alcohol moderation are universally advised. 
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Integration of these approaches into personalized care plans can significantly reduce the burden of CV 
disease in MASH populations. 

Impact on the risk-benefit balance of the product: 

Completion of Studies 11,18,19, the planned cardiovascular meta-analysis and routine 
pharmacovigilance activities will further characterize the risk of cardiovascular safety with respect to 
the number of reports, seriousness, outcome, risk factors, and whether experience in the post 
marketing setting is consistent with the information already known for this risk from clinical study 
data. 

Public health impact: 

Given the low occurrence of adjudicated CV events in the clinical development programme (across the 
pooled Non-Cirrhotic NASH population), the public health impact of this risk is low. 

SVII.3.2. Presentation of the missing information 

Missing information 1: Long-term safety in very elderly 

Anticipated risk/consequence of the missing information:  

Long-term safety in very elderly (i.e., 75 years old) are limited (N=2) as of the DLP of this RMP (i.e., 

31-Jul-2022) and therefore, is considered missing information.  In terms of the anticipated risk or 

consequence of this missing information, in patients , no overall difference in 

effectiveness of resmetirom but numerically higher incidence of adverse reactions has been observed 

compared to younger adults. Based on the mildness and increase in only known AEs, it is not 

anticipated that the difference in age between 65 and 75 will identify new AE risks. Routine 

pharmacovigilance surveillance will determine any additional risks. 

Missing information 2: Use in patients with severe renal impairment 

Anticipated risk/consequence of the missing information: 

A study in patients with severe renal impairment has been clinically completed but final data is not 

available as of the DLP of this RMP and therefore is considered missing information. However, data 

shows that in patients with severe renal impairment (eGFR <30 mL/min/1.73 m²), repeated dosing 

resulted in an approximately 1.5-fold increase in AUC and a 1.3-fold increase in Cmax for resmetirom 

compared to matched healthy controls. Exposure to the metabolite MGL-3623 was increased to a 

lesser extent. These increases remained within the variability observed in the general population at the 

recommended dose.  Importantly, the observed changes in exposure were not associated with clinically 

meaningful alterations in pharmacodynamic markers (including thyroid hormones, lipids, and SHBG) or 

safety signals. Therefore, in terms of overall risk, no dose adjustment is considered necessary in 

patients with renal impairment. 

Part II: Module SVIII  Summary of the safety concerns 

Table 11: Summary of safety concerns 

Summary of safety concerns 

Important identified risk Cholelithiasis, including complications such as cholecystitis and 
obstructive pancreatitis 

Hepatotoxicity 

Important potential risks Hepatocellular carcinoma 

Cardiovascular safety 

Missing information very elderly 



REZDIFFRA (Resmetirom) Madrigal Pharmaceuticals EU Limited 
Risk Management Plan Page 25 
Final: 23 June 2025 

 
 

 
EMA/164014/2018 Rev.2.0.1 accompanying GVP Module V Rev.2 

Summary of safety concerns 

Use in patients with severe renal impairment 

Part III: Pharmacovigilance plan (including 
post-authorization safety studies) 

III.1. Routine pharmacovigilance activities 

Routine pharmacovigilance activities beyond adverse reactions reporting and signal 

detection: 

Not applicable 

III.2. Additional pharmacovigilance activities 

Cardiovascular meta-analysis 

Study short name and title: 

Meta-analysis to evaluate the cardiovascular safety of resmetirom via composite endpoint of MACE 

events including CV mortality, non-fatal stroke and non-fatal myocardial infarction 

Rationale and study objectives: 

Rationale: 

To provide evidence of cardiovascular safety of treatment with resmetirom in patients with MASH 

Primary objective: 

To evaluate the cardiovascular safety of resmetirom via composite endpoint of MACE events including 

CV mortality, non-fatal stroke and non-fatal myocardial infarction 

Study design: 

A pooled analysis of cardiovascular events obtained from resmetirom, international multicentre, 

randomized, placebo-controlled trials. 

Study population: 

The study includes patients who participated in completed non-cirrhotic MASH randomized, 

placebo-controlled trials: Maestro NASH (Study 11) and the non-cirrhotic patients from Study 14. Data 

from extension trial to Study 14 will also be included. These studies enrolled approximately 3,000 

patients. Patients in these trials could be followed for more than 4 to 5 years.  

Milestones: 

Protocol submission: Q3 2028 

Statistical Analysis Plan: Q1 2029 

Analysis Completion: Q2 2029 

Final report: Q4 2029 
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III.3. Summary table of additional pharmacovigilance activities 

Table 12: Ongoing and Planned Additional Pharmacovigilance Activities 

Study Status Summary of 

objectives 

Safety concerns 

addressed 

Milestones Due dates 

Category 1  Imposed mandatory additional pharmacovigilance activities that are conditional of the 

marketing authorisation 

None     

Category 2  Imposed mandatory additional pharmacovigilance activities that are Specific 

Obligations in the context of a conditional marketing authorisation or a marketing authorisation 

under exceptional circumstances 

None     

Category 3  Required additional pharmacovigilance activities 

Cardiovascular 

Meta-analysis 

Planned 

To evaluate the 

cardiovascular 

safety of 

resmetirom via 

composite 

endpoint of MACE 

events including 

CV mortality, 

non-fatal stroke 

and non-fatal 

myocardial 

infarction 

Safety analysis  
no efficacy 
objectives 

 

Safety objective: 

To evaluate the 

effect of 

resmetirom on 

cardiovascular 

outcomes in 

patients with 

MASH 

Protocol 
submission 

 

Statistical Analysis 
Plan 

 

Analysis 
Completion 

 

Final report 

Q3 2028 

 

 

Q1 2029 

 

 

Q2 2029 

 

Q4 2029 
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Summary of risk management plan for resmetirom  

This is a summary of the risk management plan (RMP) for resmetirom. The RMP details important risks 

of resmetirom, how these risks can be minimized, and how more information will be obtained about 

resmetirom's risks and uncertainties (missing information). 

Resmetirom 's summary of product characteristics (SmPC) and its package leaflet give essential 

information to healthcare professionals and patients on how resmetirom should be used. 

This summary of the RMP for resmetirom should be read in the context of all this information including 

the assessment report of the evaluation and its plain-language summary, all which is part of the 

European Public Assessment Report (EPAR). 

Important new concerns or changes to the current ones will be included in updates of resmetirom 's 

RMP. 

I. The medicine and what it is used for 

Resmetirom is authorized for the treatment of adults with non-cirrhotic nonalcoholic 

steatohepatitis/metabolic dysfunction-associated steatohepatitis (MASH) with liver fibrosis. (see SmPC 

for the full indication). It contains resmetirom as the active substance and it is given by oral route of 

administration. 

Further information about the evaluation of resmetirom resmetirom EPAR, 

including in its plain-language summary, available on the EMA website, under the webpage 

link to the EPAR summary landing page: <link to the EPAR summary ending page>. 

II. Risks associated with the medicine and activities to 
minimize or further characterize the risks  

Important risks of resmetirom, together with measures to minimize such risks and the proposed studies 

for learning more about resmetirom's risks, are outlined below. 

Measures to minimize the risks identified for medicinal products can be: 

 Specific information, such as warnings, precautions, and advice on correct use, in the package 

leaflet and SmPC addressed to patients and healthcare professionals; 

 Important advice  

 The authorized pack size  the amount of medicine in a pack is chosen so to ensure that the 

medicine is used correctly; 

  the way a medicine is supplied to the patient (e.g. with or 

without prescription) can help to minimize its risks. 

Together, these measures constitute routine risk minimization measures. 

In addition to these measures, information about adverse reactions is collected continuously and 

regularly analysed, including Periodic Safety Update Report (PSUR) assessment so that immediate 

action can be taken as necessary. These measures constitute routine pharmacovigilance activities. 

If important information that may affect the safe use of resmetirom is not yet available, it is listed 

under missing information  below. 
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To assess the efficacy of resmetirom 80 mg and 100 mg vs placebo in patients with non-cirrhotic 

NASH. The primary objective is the time to experiencing an adjudicated Composite Clinical Outcome 

event (Final Primary Endpoint, at 54 months). 

Study 19 (MAESTRO-OUTCOMES): 

Purpose of the study: 

To evaluate the effect of resmetirom on liver-related Outcomes in patients with Well-compensated 

(Child-Pugh A) NASH Cirrhosis (MAESTRO-NASH OUTCOMES). 

II.C.2. Other studies in post-authorization development plan 

Cardiovascular meta-analysis: 

Purpose of the analysis: 

To evaluate the cardiovascular safety of resmetirom via composite endpoint of MACE events including 

CV mortality, non-fatal stroke and non-fatal myocardial infarction from two completed randomized, 

placebo-controlled clinical trials in patients with MASH (Study 11 and Study 14) and data from 

extension safety study (Study 18) will also be included. 
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Part VII: Annexes 

Table of contents 

Annex 4  Specific adverse drug reaction follow-up forms .............................................. 40 

Annex 6  Details of proposed additional risk minimization activities (if applicable) ........... 41 
Annex 7  Other supporting data (including referenced material) .................................... 41 

 

Annex 4  Specific adverse drug reaction follow-up forms 

Not applicable. 





MGL-3196 (Resmetirom) Madrigal Pharmaceuticals EU Limited 
EU Risk Management Plan Page 42 
Final: 23 June 2025 

 

 
EMA/164014/2018 Rev.2.0.1 accompanying GVP Module V Rev.2 

European Association for the Study of the Liver. EASL-EORTC Clinical Practice Guidelines: Management 
of hepatocellular carcinoma. Journal of Hepatology. 2012;56(4):908-943. 
doi:10.1016/j.jhep.2011.12.001. 

Francque SM, van der Graaff D, Kwanten WJ. Non-alcoholic fatty liver disease and cardiovascular risk: 
Pathophysiological mechanisms and implications. J Hepatol. 2016;65(2):425-43. 

Francque SM, Marchesini G, Kautz A, et al. Non-alcoholic fatty liver disease: A patient guideline. JHEP 
Rep. 2021;3(5):100322. 

Gallaher JR, Charles AG. Acute Cholecystitis. JAMA. 2022;327(10):965. doi:10.1001/jama.2022.2350 

Gatzios A, Rombaut M, Buyl K, et al. From NAFLD to MAFLD: Aligning Translational In Vitro Research to 
Clinical Insights. Biomedicines. 2022;10(1):161. 

Hagström H, Nasr P, Ekstedt M, et al. Fibrosis stage but not NASH predicts mortality and time to 
development of severe liver disease in biopsy-proven NAFLD. J Hepatol. 2017;67(6):1265-73. 

Henry L, Paik J, Younossi ZM. Review article: the epidemiologic burden of non-alcoholic fatty liver 
disease across the world. Aliment Pharmacol Ther. 2022;56(6):942-56. 

Kabbany, M. N., P. K. Conjeevaram Selvakumar, K. Watt, R. Lopez, Z. Akras, N. Zein, W. Carey, and 
N. Alkhouri. 2017. 'Prevalence of Nonalcoholic Steatohepatitis-Associated Cirrhosis in the 
United States: An Analysis of National Health and Nutrition Examination Survey Data', Am J 
Gastroenterol, 112: 581-87. 

Kichloo A, Solanki S, Haq KF, et al. Association of non-alcoholic fatty liver disease with gallstone 
disease in the United States hospitalized patient population. World Journal of Gastrointestinal 
Pathophysiology. 2021;12(2):14-24. doi:10.4291/wjgp.v12.i2.14 

Kiewiet RM, Durian M, Van Leersum M, et al. Gallstone Formation after Weight Loss following Gastric 
Banding in Morbidly Obese Dutch Patients. Obesity Surgery. 2006;16(5):592-596. 
doi:10.1381/096089206776945020 

Kleiner DE, Brunt EM, Wilson LA, et al. Association of histologic disease activity with progression of 
nonalcoholic fatty liver disease. JAMA Netw Open. 2019;2(10):e1912565. 

Konerman, M. A., J. C. Jones, and S. A. Harrison. 2018. 'Pharmacotherapy for NASH: Current and 
emerging', Journal of hepatology, 68: 362-75. 

LaBrecque. 2012. "Nonalcoholic Fatty Liver Disease and Nonalcoholic Steatohepatitis." In. World 
Gastroenterology Organisation Global Guidelines NAFLD/NASH. 

Laukkarinen J, Sand J, Nordback I. The Underlying Mechanisms: How Hypothyroidism Affects the 
Formation of Common Bile Duct Stones  A Review. Hpb Surgery. 2012;2012:1-7. 
doi:10.1155/2012/102825 

Li M, Wang H, Zhang XJ, Cai J, Li H. NAFLD: An Emerging Causal Factor for Cardiovascular Disease. 
Physiology (Bethesda). 2023 Nov 1;38(6):0. doi: 10.1152/physiol.00013.2023. Epub 2023 Jul 
11. PMID: 37431986. 

Loomba R, Adams LA. The 20% rule of NASH progression: the natural history of advanced fibrosis and 
cirrhosis caused by NASH. Hepatol. 2019;70(6):1885-8. 

Nevola R, Epifani R, Imbriani S, et al. GLP-1 receptor agonists in non-alcoholic fatty liver disease: 
current evidence and future perspectives. Int J Mol Sci. 2023;24(2):1703. 

. Cost of non-alcoholic steatohepatitis in Europe and the USA: 
The GAIN study. JHEP Reports. 2020;2(5):100142. 

Rinella M, Lazarus J, Ratziu V, et al. A multisociety Delphi consensus statement on new fatty liver 
disease nomenclature.  AASLD. 2023 

Rinella M, Neuschwander-Tetri B, Siddiqui M, et al. AASLD Practice Guidance on the clinical assessment 
and management of nonalcoholic fatty liver disease. Hepatology. 2023 May 1;77(5):1797-
1835. doi: 10.1097/HEP.0000000000000323. Epub 2023 Mar 17. PMID: 36727674; PMCID: 
PMC10735173 

Sinha RA, Bruinstroop E, Singh BP, et al. Nonalcoholic Fatty Liver Disease and Hypercholesterolemia: 
Roles of Thyroid Hormones, Metabolites, and Agonists. Thyroid. 2019;29(9):1173-1191. 
doi:10.1089/thy.2018.0664 



MGL-3196 (Resmetirom) Madrigal Pharmaceuticals EU Limited 
EU Risk Management Plan Page 43 
Final: 23 June 2025 

 

 
EMA/164014/2018 Rev.2.0.1 accompanying GVP Module V Rev.2 

Stahl, E. P., D. S. Dhindsa, S. K. Lee, P. B. Sandesara, N. P. Chalasani, and L. S. Sperling. 2019. 
'Nonalcoholic Fatty Liver Disease and the Heart: JACC State-of-the-Art Review', J Am Coll 
Cardiol, 73: 948-63. 

Targher G, Day CP, Bonora E. Risk of cardiovascular disease in patients with nonalcoholic fatty liver 
disease. N Engl J Med. 2010;363(14):1341-1350. doi:10.1056/NEJMra0912063 

Toledo FGS, Sniderman AD, Kelley DE. Influence of Hepatic Steatosis (Fatty Liver) on Severity and 
Composition of Dyslipidemia in Type 2 Diabetes. Diabetes Care. 2006;29(8):1845-1850. 
doi:10.2337/dc06-0455 

Vilar-Gomez, E., Y. Martinez-Perez, L. Calzadilla-Bertot, A. Torres-Gonzalez, B. Gra-Oramas, L. 
Gonzalez-Fabian, S. L. Friedman, M. Diago, and M. Romero-Gomez. 2015. 'Weight Loss 
Through Lifestyle Modification Significantly Reduces Features of Nonalcoholic Steatohepatitis', 
Gastroenterology, 149: 367-78 e5; quiz e14-5. 

Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry L, Wymer M. Global epidemiology of nonalcoholic 
fatty liver disease-Meta-analytic assessment of prevalence, incidence, and outcomes. Hepatol. 
2016;64(1):73-84. 

Younossi, Z., Q. M. Anstee, M. Marietti, T. Hardy, L. Henry, M. Eslam, J. George, and E. Bugianesi. 
2018. 'Global burden of NAFLD and NASH: trends, predictions, risk factors and prevention', Nat 
Rev Gastroenterol Hepatol, 15: 11-20. 

Younossi ZM, Golabi P, de Avila L, et al. The global epidemiology of NAFLD and NASH in patients with 
type 2 diabetes: A systematic review and meta-analysis. J Hepatol. 2019;71(4):793-801. 

Younossi ZM, Golabi P, Paik JM, et al. The global epidemiology of nonalcoholic fatty liver disease 
(NAFLD) and nonalcoholic steatohepatitis (NASH): a systematic review. Hepatology. 
2023;77(4):1335 47. 

  






