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Disclaimer:

The Risk Management Plan (RMP) is a comprehensive document submitted as part of the
application dossier for market approval of a medicine. The RMP summary contains
information on the medicine’s safety profile and explains the measures that are taken in order
to further investigate and follow the risks as well as to prevent or minimise them.

The RMP summary of LIVMARLLI is a concise document and does not claim to be
exhaustive.

As the RMP is an international document, the summary might differ from the
“Arzneimittelinformation / Information sur le médicament” approved and published in
Switzerland, e.g. by mentioning risks occurring in populations or indications not included in
the Swiss authorization.

Please note that the reference document which is valid and relevant for the effective and safe
use of LIVMARLI in Switzerland is the “Arzneimittelinformation/ Information sur le
médicament” (see www.swissmedic.ch) approved and authorized by Swissmedic.

Mirum Pharmaceuticals AG is fully responsible for the accuracy and correctness of the
content of the published summary RMP of LIVMARLL.
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Summary of risk management plan for Livmarli (maralixibat chloride)

This is a summary of the risk management plan (RMP) for Livmarli. The RMP details important
risks of Livmarli, how these risks can be minimised, and how more information will be obtained
about Livmarli’s risks and uncertainties (missing information).

Livmarli’s summary of product characteristics (SmPC) and its package leaflet give essential
information to healthcare professionals and patients on how Livmarli should be used.

This summary of the RMP of Livmarli should be read in the context of all this information,
including the assessment report of the evaluation and its plain-language summary, all of which are
part of the European Public Assessment Report (EPAR).

Important new concerns or changes to the current ones will be included in updates to the Livmarli’s
RMP.

I. The medicine and what it is used for

Livmarli is authorised for the treatment of cholestatic pruritus in patients with Alagille syndrome
(ALGS) 2 months of age and older and for the treatment of progressive familial intrahepatic
cholestasis (PFIC) patients 3 months of age and older (see the SmPC for the full indication). It
contains maralixibat chloride as the active substance and it is given by the oral route.

Further information about the evaluation of Livmarli’s benefits can be found in Livmarli’s EPAR,
including in its plain-language summary, available on the EMA website, under the medicine’s
webpage.

I1. Risks associated with the medicine and activities to minimise or further characterise the
risks

Important risks of Livmarli, together with measures to minimise such risks and the proposed
studies for learning more about Livmarli’s risks, are outlined below.

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

e Specific information, such as warnings, precautions, and advice on correct use, in the
package leaflet and SmPC addressed to patients and healthcare professionals;

e Important advice on the medicine’s packaging;

e The authorised pack size—the amount of medicine in a pack is chosen to ensure that the
medicine is used correctly;

e The medicine’s legal status—the way a medicine is supplied to the patient (e.g., with or
without prescription) can help to minimise its risks.

Together, these measures constitute routine risk minimisation measures.

In the case of Livmarli, these measures are supplemented with additional risk minimisation
measures mentioned under relevant important risks, below.

In addition to these measures, information about adverse reactions is collected continuously and
regularly analysed, including PSUR assessment, so that timely and appropriate action can be taken
as necessary. These measures constitute routine pharmacovigilance activities.

If important information that may affect the safe use of Livmarli is not yet available, it is listed
under ‘missing information’ below.
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https://www.ema.europa.eu/en/medicines/human/EPAR/livmarli

I1.A List of Important Risks and Missing Information

Important risks of Livmarli are risks that need special risk management activities to further
investigate or minimise the risk so that the medicinal product can be safely taken.

Important risks can be regarded as identified or potential. Identified risks are concerns for which
there is sufficient proof of a link with the use of Livmarli. Potential risks are concerns for which an
association with the use of this medicine is possible based on available data, but this association
has not been established yet and needs further evaluation. Missing information refers to
information on the safety of the medicinal product that is currently missing and needs to be
collected (e.g., on the long-term use of the medicine).

List of important risks and missing information

Important identified risks None

Important potential risks Hepatotoxicity

Medication error resulting from erroneous dosing
(PFIC patients)

Missing information Long-term safety

Long-term safety on chronic exposure to propylene
glycol in PFIC patients

PFIC = progressive familial intrahepatic cholestasis

11.B Summary of Important Risks

Important potential risk: Hepatotoxicity

Evidence linking the risk to the medicine Increased ALT and AST activity was observed in some
patients receiving maralixibat in the clinical trials and
post-marketing experience. Considering a close
temporal relationship, a positive de-challenge and re-
challenge for some of the received cases, a causal
relationship between maralixibat and ALT/AST
increased is at least a reasonable possibility.

Laboratory data showed elevations in transaminases in
some ALGS participants during treatment in the
clinical trials; most of the values were considered non-
serious. Serious adverse events or autoimmune hepatitis
(1 participant) and chronic hepatic failure

(1 participant) were reported. However, involvement of
the underlying disease cannot be excluded. During the
long-term extension trials with ALGS, 6 (7.1%)
participants discontinued the trial due to ALT increases
that were all assessed as related or possibly related to
study drug.

In the pivotal Study MRX 502 in PFIC participants,
numerically, there were more maralixibat treated
participants who had adverse events of elevated
transaminases in comparison to the placebo treated
participants. However, abnormal liver enzymes vary by
PFIC type and approximately 70% of patients with
PFIC1 and 95% of patience with PFIC2 have abnormal
ALT levels at baseline (Sakita et al. 2018). Fluctuating
liver enzymes are expected in patients with PFIC.
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ALGS and PFIC are difficult population to assess
because of wide variability in the severity of the
underlying disease and the pre-existence or
development of advanced liver disease. Due to the
small overall sample size and the paucity of
placebo-controlled data in the clinical studies in ALGS
and PFIC participants, further evaluation is needed.

Risk factors and risk groups Currently, there are no risk factors or groups that have
been observed to be at risk for hepatotoxicity with
maralixibat treatment.

The natural history comparison demonstrated that
elevation of ALT is common in the ALGS population
(varying from 56% lower to 129% higher for 95% of
the time in a given individual) (Kamath et al. 2020),
that this increase is associated with increased age, and
that there was no significant difference in such
elevations with or without maralixibat treatment.

Abnormal liver enzymes vary by PFIC type and
approximately 70% of patients with PFIC1 and 95% of
patience with PFIC2 have abnormal ALT levels at
baseline (Sakita et al. 2018). Fluctuating liver enzymes
are expected in patients with PFIC.

No dose-relationship has been seen in patients with
ALGS and PFIC who experienced elevated
transaminases while on treatment with maralixibat. No
additive or synergistic effects with other drugs are
known to occur with the introduction of maralixibat
treatment.

Risk minimization measures Routine risk minimisation measures:
SmPC section 4.4,
PL section 2

For patients with liver function test elevations,
monitoring per standard practice is recommended.

Restricted medical prescription

Additional risk minimisation measures:

None

Additional pharmacovigilance activities Additional pharmacovigilance activities:
MRX-803 (former MRX-311)

Submission of yearly updates on any new information
concerning the safety and efficacy of maralixibat.

MRX-800
MRX-801
MRX-503
MRX-502, MRX-503, MRX-800, MRX-801

See section 11.C of this summary for an overview of the
post-authorisation development plan.

ALGS = Alagille syndrome; ALT = alanine aminotransferase; AST = aspartate aminotransferase; PFIC = progressive
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familial intrahepatic cholestasis; PL = package leaflet; SmPC = summary of product characteristics

Kamath BM, Ye W, Goodrich NP, Loomes KM, Romero R et al. Outcomes of Childhood Cholestasis in Alagille
Syndrome: Results of a Multicenter Observational Study. Hepatol Commun. 2020; 4(3): 387-398.

Sakita FM, Sawe HR, Mwafongo V, Mfinanga JA, Runyon MS et al. The Burden and Outcomes of Abdominal Pain
among Children Presenting to an Emergency Department of a Tertiary Hospital in Tanzania: A Descriptive Cohort

Study. Emerg Med Int. 2018; 2018: 3982648.

Important potential risk: Medication error resulting from erroneous dosing (PFIC patients)

Evidence linking the risk to the medicine

Administration of Livmarli is associated with a
potential for medication errors resulting from
erroneous dosing in patients with PFIC, potentially
leading to overdose or other undesirable clinical
outcomes associated with incorrect dosing. Patients
with PFIC require higher doses of Livmarli than
patients with ALGS and as such are at higher risk for
potential undesirable clinical outcomes associated
with overdose due to dosing medication errors. No
reports of undesirable clinical outcomes due to
dosing medication errors were collected to date for
Livmarli in the clinical trials or in the post-marketing
setting.

Risk factors and risk groups

Patients with PFIC require higher doses of Livmarli
than patients with ALGS and as such are at higher
risk of potential undesirable clinical outcomes
associated with overdose due to dosing medication
errors.

Additionally, patients at higher risk for toxicity
associated with propylene glycol include infants and
small children, those with renal or hepatic
impairment, epilepsy, and burn patients receiving
extensive dermal applications of propylene glycol
containing products (Lim et al. 2014).

Risk minimisation measures

Routine risk minimisation measures:
SmPC section 4.2
PL section 3

Restricted medical prescription

Additional risk minimisation measures:

Educational materials:
— Dosing guide
— Patient booklet

Additional pharmacovigilance activities

Additional pharmacovigilance activities:
MRX-803 (former MRX-311)

See section 11.C of this summary for an overview of
the post-authorisation development plan.

ALGS = Alagille syndrome; PFIC = progressive familial intrahepatic cholestasis; PL = package leaflet;

SmPC = summary of product characteristics

Lim TY, Poole RL, Pageler NM. Propylene glycol toxicity in children. J Pediatr Pharmacol Ther. 2014; 19(4): 277

282.
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Missing information: Long-term safety

Risk minimisation measures Routine risk minimisation measures:

Restricted medical prescription

Additional risk minimisation measures:

None

Additional pharmacovigilance activities Additional pharmacovigilance activities:
MRX-803 (former MRX-311)

MRX-800

MRX-801

MRX-503

MRX-502, MRX-503, MRX-800, MRX-801

See section 11.C of this summary for an overview of
the post-authorisation development plan.

Missing information: Long- term safety of chronic exposure to propylene glycol in PFIC patients

Risk minimisation measures Routine risk minimisation measures:
SmPC section 4.2, 4.4, 4.6, and 4.9
PL section 2

Restricted medical prescription
Additional risk minimisation measures:

None

Additional pharmacovigilance activities Additional pharmacovigilance activities:
MRX-803 (former MRX-311)

See section I1.C of this summary for an overview of
the post-authorisation development plan.

PFIC = progressive familial intrahepatic cholestasis; PL = package leaflet; SmPC = summary of product
characteristics

11.C Post-Authorisation Development Plan
11.C.1 Studies Which Are Conditions of the Marketing Authorisation

The following studies are specific obligations in the context of a marketing authorisation under
exceptional circumstances:

Study MRX-803 (former MRX-311)

Purpose of the study: The objectives of this low-intervention clinical study are to evaluate the
long-term safety and to evaluate the long-term efficacy (impact on liver related events/clinical
outcomes, growth and development).

Submission of yearly updates on any new information concerning the safety and efficacy of
maralixibat

Purpose of the study: To ensure adequate monitoring of safety and efficacy of maralixibat in the
treatment of patients with ALGS.
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11.C.2 Other Studies in Post-Authorisation Development Plan

Study MRX-800

Purpose of the study: The objective of this multicentre, open-label, interventional follow-up study
Is to evaluate the long-term safety of maralixibat in subjects with cholestatic liver disease
including, but not limited to, ALGS and PFIC. Evaluation of the long-term effects of maralixibat
on total serum bilirubin and time to liver-associated outcomes are secondary objectives of this
study.

To assess liver safety, liver functions tests will be collected routinely in participants.

Therefore, this study will provide data to further characterise the important potential risk of
hepatotoxicity and the long-term safety in ALGS and PFIC patients.

Study MRX-801

Purpose of the study: The objective of this multicentre, open-label, interventional follow-up study
is to assess the safety and tolerability of maralixibat in infants <12 months of age with cholestatic
liver disease due to ALGS or PFIC. Evaluation of the effect of maralixibat on liver enzymes (ALT,
AST) and bilirubin are secondary objectives of this study.

To assess liver safety, liver functions tests will be collected routinely in participants.

Therefore, this study will provide data to further characterise the important potential risk of
hepatotoxicity and the long-term safety in ALGS and PFIC patients.

Study MRX-503

Purpose of the study: The objectives of this study are to evaluate the long-term safety and
tolerability of maralixibat in the treatment of PFIC patients. Additionally, the long-term efficacy of
maralixibat will be investigated, including the maintenance of severity and frequency of pruritus as
well as serum bile acids over time and growth in the primary cohort.

To assess liver safety, liver functions tests will be collected routinely in participants.
MRX-502, MRX-503, MRX-800, MRX-801 Studies

Purpose of the study: The objective of this retrospective study is to evaluate the long-term effects
on liver related events and clinical outcomes.
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