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Homozygous familial hypercholesterolemia (HoFH) is a rare genetic disorder of low-
density lipoprotein cholesterol (LDL-C) metabolism resulting in extremely elevated serum
levels of LDL-C and premature atherosclerotic cardiovascular disease. Treatment typically
involves multiple pharmacologic agents, as well as mechanical filtration using weekly or
biweekly LDL apheresis. Despite combination lipid-lowering therapy, LDL-C levels and
cardiovascular morbidity and mortality remain unacceptably high in HoFH patients. The
European Commission and the US Food and Drug Administration approved the use of
lomitapide, a novel medication designed to address this significant unmet need. Lomi-
tapide is an orally administered inhibitor of microsomal triglyceride transfer protein that
is indicated as an adjunct to a low-fat diet and other lipid-lowering treatments, includ-
ing LDL apheresis where available for the reduction of LDL-C, total cholesterol, apoli-
poprotein B, and non-high-density lipoprotein cholesterol in adult patients with HoFH.
The risks of transaminase elevations, hepatic steatosis, and gastrointestinal side effects,
and the potential for drug interactions, require vigilant examination of the clinical and
laboratory data and patient counseling prior to initiation of lomitapide, as well as regu-
lar monitoring during follow-up care. This article highlights important practical consider-
ations for the use of lomitapide in the context of the evaluation and management of a
HoFH patient case.
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Lomitapide for the Management of HoFH continued

omozygous familial hypercho-
H lesterolemia (HoFH) is a rare

genetic disorder of low-den-
sity lipoprotein cholesterol (LDL-C)
metabolism resulting in extremely
elevated serum levels of LDL-C and
premature atherosclerotic cardiovas-
cular disease that often manifests by
the second or third decade of life."*
Although initial estimates reported a
prevalence of 1 in 1 million,’ a recent
study in the Netherlands indicated
that HoFH may be at least three
times more frequent, with a preva-
lence approaching 1 in 300,000.*
Treatment of individuals with HoFH
typically involves multiple phar-
macologic agents, including statins
and ezetimibe, as well as mechanical
filtration using weekly or biweekly
LDL apheresis. Despite combination
lipid-lowering therapy, LDL-C levels
and cardiovascular morbidity and
mortality remain unacceptably high
in patients with HoFH. In December
2012 and July 2013, the US Food
and Drug Administration and the
European Commission, respectively,
approved the use of lomitapide,
a novel medication designed to
address this significant unmet need.
Lomitapide is an orally administered
inhibitor of microsomal triglyceride
transfer protein (MTP) that is indi-
cated as an adjunct to a low-fat diet
and other lipid-lowering treatments,
including LDL apheresis (where
available) for the reduction of
LDL-C, total cholesterol (TC), apo-
lipoprotein B, and non-high-density
lipoprotein cholesterol in patients
with HoFH.*® To highlight impor-
tant practical considerations for the
use of this recently approved ther-
apy, this article discusses in detail
the evaluation and management of
an HoFH patient who is prescribed
lomitapide.

Case Report

A 50-year-old man with prema-
ture coronary artery disease (CAD)
and baseline TC levels exceeding

600 mg/dL presented for follow-up
at a lipid clinic. Documentation of
his untreated lipid profile was not
available for review. He reported
untreated  triglycerides  below
300 mg/dL and was taking daily
lipid-modifying therapy by age
20. His first myocardial infarction
occurred at age 37 and his second
occurred at age 44. He underwent
five percutaneous coronary inter-
ventions from age 37 to age 44,
followed by three-vessel coronary
artery bypass surgery at age 45. He
reported stable exertional angina
after walking up one to two flights
of stairs. He reported no other sig-
nificant medical or surgical his-
tory. His lipid-lowering therapy
consisted of rosuvastatin, 40 mg/d;
colesevelam, 3.75 g/d; ezetimibe,
10 mg/d; fenofibric acid, 135 mg/d;
and biweekly LDL apheresis. LDL
apheresis was performed via a
left upper extremity fistula and
recently had been associated with
progressively worsening postproce-
dure fatigue. His other medications
included aspirin, 81 mg/d; clopido-
grel, 75 mg/d; carvedilol, 6.25 mg
twice daily; and ranolazine, 500 mg
twice daily. He had been taking
ranolazine for over 1 year and had
no side effects attributable to the
antianginal drug. He denied the
use of over-the-counter medica-
tions including acetaminophen,
nonsteroidal  anti-inflammatory
medications, or supplements. With
regard to family history, his brother
was described as having TC levels
exceeding 400 mg/dL with no clini-
cal atherosclerotic disease. Lipid
levels for his parents or extended
family were not known. His mother
died of ovarian cancer in her 40s
and had no known cardiovascular
disease. His father died by age 60
from cardiovascular disease. The
patient denied cigarette smoking
and reported consuming less than
one alcoholic drink per month.
Physical examination revealed
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bilateral Achilles tendon xantho-
mas and cardiovascular examina-
tion results were normal. Prior to
LDL apheresis, which had been ini-
tiated 4 years ago, his LDL-C was
222 mg/dL. More recent preapher-
esis lipid profiles demonstrated lev-
els of TC from 216 to 252 mg/dL,
triglycerides from 76 to 153 mg/dL,
high-density lipoprotein choles-
terol (HDL-C) from 33 to 37 mg/dL,
and calculated LDL-C from 164 to
188 mg/dL (Table 1). His liver func-
tion tests (LFTs) showed levels of
serum alanine aminotransferase
(ALT) at 62 U/L (upper limit of
normal [ULN] 46 U/L), aspartate
aminotransferase (AST) levels at
3 U/L, alkaline phosphatase at
44 U/L, total bilirubin at 0.8 mg/dL,
and albumin at 3.5 g/dL. A 12-lead
electrocardiogram showed sinus
rhythm, no Q waves or ST-segment
deviation, and a normal QT
interval.

Based on the Available
Clinical Information, Is the
Patient a Candidate for
Lomitapide?

Multiple different clinical crite-
ria have been published for the
diagnosis of HoFH, and—as yet—
no universal consensus has been
achieved.”**° Published literature
describes a classic presentation of
HoFH to include untreated LDL-C
levels > 500 mg/dL, treated LDL-C
levels > 300 mg/dL, tendinous and
cutaneous xanthomas and corneal
arcus within the first two decades
of life, premature CAD and often
aortic valvular disease leading to
stenosis and/or regurgitation, and
both a maternal and paternal his-
tory of hypercholesterolemia and
atherosclerotic disease."?

However, more recent publi-
cations present individuals with
genotype-confirmed HoFH who
do not consistently exhibit these
classic features, highlighting the
phenotypic variability of HoFH
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Other Lipid-lowering

Apheresis every 2 wk
Rosuvastatin, 40 mg
Colesevelam, 3.75 ¢
Fenofibric acid, 145 mg
Ezetimibe, 10 mg

Apheresis every 2 wk
Rosuvastatin, 40 mg
Colesevelam, 3.75 g
Fenofibric acid, 145 mg
Ezetimibe, 10 mg

Apheresis every 4 wk
Rosuvastatin, 40 mg
Colesevelam, 3.75 g
Fenofibric acid, 145 mg
Ezetimibe, 10 mg

Apheresis every 2 wk
Rosuvastatin, 40 mg
Colesevelam, 3.75 g
Fenofibric acid, 145 mg
Ezetimibe, 10 mg

Rosuvastatin, 40 mg
Colesevelam, 3.75 g
Fenofibric acid, 145 mg
Ezetimibe, 10 mg

Rosuvastatin, 40 mg
Fenofibric acid, 145 mg

Rosuvastatin, 40 mg
Fenofibric acid, 145 mg

Overview of Laboratory Testing and Therapeutic Interventions, Including Lomitapide Dosing, for the

Intervention

Started lomitapide,
5 mg

Decreased apheresis to
every 4 wk

No change in therapy

Stopped apheresis

Stopped colesevelam
and ezetimibe

Increased lomitapide to
10 mg

Stopped fenofibric acid

TABLE 1
Patient Presented
TC TG HDL-C
Week (mg/dL) (mg/dL) (mg/dL)
0 216-252  76-153 33-37
4 145 79 29
8 155 97 30
12 105 95 22
16 152 104 24
20 203 195 34
24 100 91 22
28 156 74 41

LDL-C  ALT®
(mg/dL) (U/L) Lomitapide Therapy
164-188 62 —
100 23 5mg
106 22 5mg
64 22 5mg
107 72 5mg
130 37 5mg
60 41 10 mg
100 57 10 mg

Rosuvastatin, 40 mg

Increased lomitapide to
20mg

aUpper limit of normal for ALT, 46 U/L.

ALT, alanine aminotransferase; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; TC, total cholesterol; TG, triglycerides.

(Table 2). In a recent study in the
Netherlands, patients with geneti-
cally confirmed HoFH exhib-
ited untreated and treated LDL-C
ranging from approximately 170
to 840 mg/dL and 100 to 550
mg/dL, respectively (Figure 1).In a
study in Quebec of 21 patients with
genetically confirmed HoFH due
to mutations in the LDL receptor

gene LDLR, untreated TC levels
varied from 491 to 1544 mg/dL.”
In a study in the United Kingdom
of 15 patients homozygous or com-
pound heterozygous for muta-
tions in LDLR, untreated TC levels
ranged from 608 to 1193 mg/dL.*
In a study in Lebanon of 18 patients
with genetically confirmed HoFH
due to mutations in LDLR, TC

levels varied from 237 to 888
mg/dL, with an average of 547
mg/dL.* In a recent trial of a
PCSKO9 inhibitor in eight patients
homozygous or compound het-
erozygous for mutations in LDLR,
pretreatment LDL-C levels ranged
from 218 to 569 mg/dL.** Similar
variability in cholesterol levels as
well as cardiovascular disease and
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TABLE 2
Selected Patients With a Clinical Diagnosis of Homozygous Familial Hypercholesterolemia Recently
Seen at the Perelman School of Medicine at the University of Pennsylvania
Family LDL-lowering TC TG HDL-C LDL-C
Age Sex CVD CeVD AVR History Xanthoma Therapy (mg/dL) (mg/dL) (mg/dL) (mg/dL)
28 W+ + - + + Apheresis 489 250 26 413
Rosuvastatin, 40 mg
2800 W - - - + + Apheresis 826 142 29 769
Rosuvastatin, 40 mg
Ezetimibe, 10 mg
45 W+ + + + + Apheresis 625 145 37 559
Rosuvastatin, 40 mg
Ezetimibe, 10 mg
34 W+ - +  Adopted + Apheresis 480 9% 38 423
Atorvastatin, 80 mg

Family history refers to family history of early CAD. Lipid profiles reflect on-treatment values. A detailed case series of 39 patients has been previously reported from

our institution. Data from Kolansky DM et al."

AVR, aortic valve replacement; CAD, coronary artery disease; CeVD, cerebrovascular disease; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipopro-

tein cholesterol; TC, total cholesterol; TG, triglycerides.

Figure 1. Low-density lipoprotein cholesterol (LDL-C) levels in patients with homozygous familial hypercho-
lesterolemia prior to and after LDL-lowering therapy. + indicates patients with two null alleles. 4 indi-
cates patients with one null allele and one defective allele. B indicates patients with two defective alleles.
Horizontal lines indicate mean LDL-C levels. LLT, lipid-lowering therapy. Reproduced with permission from

Sjouke B et al.*

the presence of xanthomas has been
observed in studies of HoFH popu-
lations in South Africa, Italy,*
Japan,””*® and Norway.”

25 A significant proportion of this
variability has been attributed to
the effect of the underlying LDLR

* mutation on LDL receptor func-
20 +++ tion, whether the mutation results
+oe in deficiency of the LDL receptor
+ (receptor-negative mutation) or a
— *+ poorly functional LDL receptor
< [ R 4 . .

> 154 . (receptor-defective mutation), the
E +‘0 + latter presenting with a less severe
- o ¢ phenotype. Among individuals
% + with the same mutation, a large
9 104 TLe o+t interindividual variability of LDL-C
§ ol b L & levels has been observed, pointing
:.: ¢ to additional genetic and environ-

] u +¢. mental modifying factors.*"*
s Ny _‘W:_ Although the patient’s treated
] me Upt"™ g LDL-C levels are on the lower end
lli":ll of the spectrum for HoFH, his
- untreated cholesterol levels, ten-
don xanthomas, family history of

0 Prior to LLT After LLT hyperlipidemia (albeit with limited
detail), and early and aggressive
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CAD support a clinical diagnosis
of HoFH, acknowledging the spec-
trum of clinical presentations. Of
note, documentation of baseline
lipid levels and detailed family his-
tories are frequently unavailable in
clinical practice, as was the case for
this patient, further complicating
the diagnosis of HoFH.

The patient’s symptoms fol-
lowing apheresis suggest another
potential benefit in this case—
reduction of the frequency or ces-
sation of apheresis provided that
adequate LDL reduction isachieved
with lomitapide. In the pivotal trial

TABLE 3

of lomitapide in 29 HoFH patients,
of the 13 patients on apheresis
during the safety phase of the
study when background therapy
could be adjusted (weeks 26-78),
3 patients permanently discontin-
ued LDL apheresis and 3 perma-
nently increased the time interval
between apheresis treatments on
the basis of LDL-C response dur-
ing the safety phase (weeks 26-78).°
Although the opportunity to
withdraw apheresis is not guaran-
teed and the effect of substituting
apheresis with MTP inhibition on
cardiovascular outcomes remains

unknown, lomitapide appears to
be a particularly attractive thera-
peutic option to consider for HoFH
patients having difficulty with reg-
ular apheresis.

What Additional Issues
Should Be Addressed

Prior to the Initiation of
Lomitapide?

Fulfilling the criteria for a diag-
nosis of HoFH is only one step in
determining candidacy for lomi-
tapide and initiating the medi-
cation (Table 3). Reviewing this

Lomitapide Initiation Checklist

[ ] Exclude contraindications
e Pregnancy

bilirubin

HEEEN

HEN

(] Prior to prescribing lomitapide, health care providers must complete training and certification through the
Juxtapid Risk Evaluation and Mitigation Strategy (REMS) Program (http://www.juxtapidremsprogram.com)

(] Confirm patient diagnosis is consistent with homozygous familial hypercholesterolemia

e Concomitant use of moderate or strong CYP3A4 inhibitors
* Moderate or severe hepatic impairment (Child-Pugh category B or C) or active liver disease including unex-
plained persistent abnormal liver function tests

[ ] Review patient history, medications, laboratory tests to evaluate for risk of hepatotoxicity
e Baseline hepatic tests: alanine aminotransferase, aspartate aminotransferase, alkaline phosphatase, total

Obtain a negative pregnancy test for women of reproductive potential
Review concurrent medications for possible interactions

Provide counseling regarding diet and nutritional supplementation
e Low-fat diet supplying < 20% of calories from total fat, saturated or unsaturated

¢ Daily supplementation of vitamin E, 400 IU, and essential fatty acids: linoleic acid, 200 mg; alpha-linoleic
acid, 210 mg; eicosapentaenoic acid, 110 mg; docosahexaenoic acid, 80 mg

e No more than 1 alcoholic drink per day
e Take lomitapide at least 2 hours after the evening meal to minimize the risk of gastrointestinal side effects
Counsel patient regarding risks and benefits of lomitapide

Two REMS forms must be completed prior to the initiation of lomitapide
e Prescriber enrollment form (one time only)
e Prescription authorization form (initial daily dose: 5 mg; form must be completed for each new prescription)

[]  Obtain hepatic monitoring at least once a month for the first year
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patient’s history, medications, and
laboratory tests reveals no appar-
ent cause for a heightened risk of
hepatotoxicity on lomitapide. In
particular, he reported no his-
tory of liver disease, his LFTs
demonstrated an isolated mild
elevation of ALT < 2X ULN, and
he was not taking moderate or
strong CYP3A4 inhibitors that
significantly increase exposure
to lomitapide. It is also impor-
tant to identify any drugs whose
bioavailability or pharmacody-
namic effect may be enhanced by
initiation of lomitapide, such as
warfarin, simvastatin, lovastatin,
or P-glycoprotein (P-gp) subtrates
(Table 4). For the treatment of
angina, he had been prescribed
ranolazine, a P-gp substrate whose
absorption may be increased by
concomitant administration of
lomitapide, a P-gp inhibitor. He
reported no side effects associ-
ated with ranolazine (eg, dizzi-
ness, headaches), demonstrated a
normal QT interval, and had been
maintained on the starting dose of
ranolazine for over a year. Taken
together, this history suggests that
downtitration of ranolazine was
not an important consideration
prior to initiating lomitapide.
Patient  counseling should
describe the potential risk of
hepatotoxicity; the need for regu-
lar monitoring of LFTs (at least

fat is recommended, along with
administration of lomitapide
at least 2 hours after the eve-
ning meal, in order to minimize
the risk of gastrointestinal side
effects. Abstinence from alco-
hol or minimizing alcohol use is
recommended to lower the risk
of steatosis. Because lomitapide
may theoretically impair absorp-
tion of fat-soluble vitamins/fatty
acids, supplementation is rec-
ommended to prevent nutrient
deficiency.

The patient was prescribed the
recommended starting dose of
lomitapide—5 mg once daily—and
was counseled as described. After
4 weeks, his LDL-C decreased to
100 mg/dL, and his ALT, which
had previously been minimally
elevated at 62 U/L, normalized to
23 U/L. At that time, the frequency
of LDL apheresis was reduced from
biweekly to monthly. LFT results
were normal at 8 weeks. After
12 weeks, his LDL-C decreased to
64 mg/dL and apheresis was dis-
continued. At week 16, his LDL-C
was 107 mg/dL and his ALT was
elevated at 72 U/L.

What Is the Recommended
Approach to ALT or AST
Elevations < 3X ULN?

In the pivotal trial for lomitapide,
the incidence of at least one eleva-
tion in ALT or AST = 3X ULN

Patient counseling should describe the potential risk of hepatotox-
icity; the need for regular monitoring of liver function tests (at least
monthly for the first year); potential gastrointestinal side effects
such as nausea, abdominal pain, and diarrhea; and dietary strategies
to minimize the chance of these symptoms occurring.

monthly for the first year); poten-
tial gastrointestinal side effects
such as nausea, abdominal pain,
and diarrhea; and dietary strat-
egies to minimize the chance
of these symptoms occurring
(Table 3). A low-fat diet supply-
ing < 20% of calories from total

was 34% and the incidence of at
least one elevation in ALT or AST
= 5X ULN was 14%.° No increases
in bilirubin or alkaline phospha-
tase were observed, and no patient
discontinued lomitapide perma-
nently because of elevations in LFT
parameters.®
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No additional evaluation or
change in management is rec-
ommended for ALT or AST < 3
X ULN. The recommended
approach to transaminasemia is
detailed in Table 5. Withdrawal of
therapy is recommend for trans-
aminases = 5 X ULN or trans-
aminases = 3X ULN that do not
resolve within 4 weeks or in the
setting of clinical symptoms of
liver injury or concurrent eleva-
tions in bilirubin or International
Normalized Ratio. Rechallenge
with lomitapide may be attempted
after transaminases resolve to
< 3 X ULN with consideration
for dose reduction and more fre-
quent hepatic monitoring.

This patient reported no gas-
trointestinal symptoms and most
of his LFT results were normal.
Because of his LDL-C response,
colesevelam and ezetimibe were
discontinued, and lomitapide
was maintained at 5 mg/d. After
20 weeks, his LDL-C was 130 mg/dL
and his ALT had normalized.
Lomitapide was increased to
10 mg/d. After 3 weeks at this dose,
he developed abdominal discom-
fort and nausea.

What Is the Recommended
Approach to New-onset
Gastrointestinal Symptoms?
Although no cases of symptom-
atic drug-related hepatitis were
observed in the pivotal trial for
lomitapide (n = 29),° the theo-
retical risk of hepatotoxicity with
administration of the MTP inhibi-
tor warrants hepatic evaluation
in the patient with new-onset
gastrointestinal symptoms with
LFTs. Symptomatic transaminase
elevations = 3 X ULN warrant
withdrawal of the medication and
close follow-up of LFTs (Table 5).
Although the patient’s symptoms
should prompt immediate hepatic
evaluation, abdominal discomfort
and nausea more frequently occur
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TABLE 4

Lomitapide Medication Interactions
Lomitapide Exposure Is Increased With

Weak CYP3A4 Inhibitors (partial list)

Alprazolam Gingko
Amiodarone Isoniazid
Amlodipine Oral contraceptives
Atorvastatin Ranitidine
Cilostazol Ranolazine
Cimetidine Ritonavir
Cyclosporine Ticagrelor
Fluoxetine Tipranavir
Fluvoxamine Zileuton

Moderate CYP3A4 Inhibitors (partial list)

Amprenavir Diltiazem
Aprepitant Erythromycin
Atazanavir Fluconazole
Ciprofloxacin Fosamprenavir
Darunavir Verapamil
Strong CYP3A4 Inhibitors (partial list)

Boceprevir Nefazodone
Clarithromycin Nelfinavir
Conivaptan Posaconazole
Grapefruit juice Ritonavir
Indinavir Saquinavir
Itraconazole Telaprevir
Ketoconazole Telithromycin
Lopinavir Voriconazole

Recommendations

Do not exceed 30 mg/d of lomitapide

Lomitapide is contraindicated

Lomitapide is contraindicated

Lomitapide Increases Exposure to

Warfarin

Simvastatin

Lovastatin

P-gp substrate

Aliskiren Fexofenadine
Ambrisentan Posaconazole
Colchicine Ranolazine
Dabigatran Saxagliptin
Digoxin Sirolimus
Everolimus Sitagliptin

Medications Known to Have a Potential for Hepatotoxicity

Acetaminophen

(> 4 g/d for = 3 d/wk)
Amiodarone
Isotretinoin
Methotrexate
Tetracyclines
Tamoxifen

Recommendations

Monitor INR regularly, especially with lomitapide dose
adjustment

Limit simvastatin to 20 mg/d or 40 mg/d for patients
who have previously tolerated 80 mg/d for at least
1 year without evidence of muscle toxicity

Reduce dose of lovastatin
Reduce dose of P-gp substrate

Recommendations

Consider more frequent monitoring of transaminases
and liver function tests when used concurrent with
lomitapide

INR, International Normalized Ratio; P-gp, P-glycoprotein.
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TABLE 5

Lomitapide and Hepatic Monitoring

Considerations Prior to Initiation

e Lomitapide is contraindicated in patients with moderate or severe hepatic impairment (Child-Pugh category B
or C), or active liver disease, including unexplained persistent elevations of serum transaminases.

e Measure ALT, AST, alkaline phosphatase, and total bilirubin before initiating treatment. If the baseline liver-
related test results are abnormal, consider initiating lomitapide after an appropriate work-up and the baseline
abnormalities are explained or resolved.

¢ Alcohol may increase levels of hepatic fat and induce or exacerbate liver injury. Patients taking lomitapide
should not consume more than 1 alcoholic drink per day.

e (Caution should be exercised when lomitapide is used with other medications known to have potential for
hepatotoxicity, such as isotretinoin, amiodarone, acetaminophen (> 4 g/d for = 3 d/wk), methotrexate,
tetracyclines, and tamoxifen. The effect of concomitant administration of lomitapide with other hepatotoxic
medications is unknown.

Monitoring Frequency

e During the first year, measure liver-related tests (ALT and AST, at a minimum) prior to each increase in dose or
monthly, whichever occurs first.

o After the first year, liver-related tests (ALT and AST, at a minimum) at least every 3 months and before any
increase in dose.

e Monitor liver-related tests more frequently in selected patients at potentially higher risk of hepatic impairment:
o Baseline mild hepatic impairment (Child-Pugh category A)
o Concurrent use of medications known to have potential for hepatotoxicity
o Prior elevation of transaminases associated with lomitapide

Response to Elevated Transaminases

e ALTorAST=3 X and <5 X ULN

o If transaminase elevations are accompanied by clinical symptoms of liver injury (eg, nausea, vomiting,
abdominal pain, fever, jaundice, lethargy, flulike symptoms), increases in bilirubin = 2 X ULN, or active
liver disease, discontinue treatment with lomitapide and identify the probable cause.

o Confirm elevation with a repeat measurement within 1 week.

o If confirmed, reduce the dose and obtain additional liver-related tests if not already measured (such as
alkaline phosphatase, total bilirubin, and INR).
o Repeat tests weekly and withhold dosing if there are signs of abnormal liver function (increase in bilirubin
= 2 X ULN or increase in INR) or if transaminase levels do not fall below 3 X ULN within approximately
4 weeks. In these cases of persistent or worsening abnormalities, also investigate to identify the probable cause.
o If resuming lomitapide after transaminases resolve to << 3 X ULN, consider reducing the dose and monitor
liver-related tests more frequently.

e ALTorAST =5 X ULN

o Withhold dosing, obtain additional liver-related tests (such as alkaline phosphatase, total bilirubin, and
INR), and investigate to identify the probable cause.

o If resuming lomitapide after transaminases resolve to < 3 ULN, reduce the dose and monitor liver-
related tests more frequently.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; INR, International Normalized Ratio; ULN, upper limit of normal.
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TABLE 6

e Initial daily dose: 5 mg

e Maximum daily dose:

o None of the above: 60 mg

Lomitapide Dosage Considerations

e Titration schedule: increase to 10 mg daily after at least 2 weeks; and then, at a minimum of 4-week intervals,
the daily dose may be doubled, based on acceptable safety/tolerability

o Concomitant mild CYP3A4 inhibitor: 30 mg
o End-stage renal disease on dialysis: 40 mg
o Mild hepatic impairment: 40 mg/d

in the absence of hepatotoxic-
ity or other serious sequelae. The
incidence of any gastrointestinal
adverse reaction was 93% in the
efficacy phase (first 26 weeks) of
the pivotal trial of HoFH patients
(diarrhea, 79%; nausea, 65%; dys-
pepsia, 38%; vomiting, 34%) and
73% in the safety phase (weeks
26-78). No placebo group was avail-
able for comparison. Severe gastro-
intestinal side effects were reported
in 21% of study participants (diar-
rhea, 14%; vomiting, 10%; abdomi-
nal pain, 7%). Symptoms could be
partially or completely controlled
through adherence to a low-fat diet,
administration of lomitapide timed
apart from meals, and gradual dose
titration.

This patient denied diarrhea or
vomiting and reported adherence
to a low-fat diet. LFT results were
normal. No changes were made to
the lomitapide dose and the symp-
toms resolved spontaneously after
3 days. At 24 weeks, his LDL-C
declined to 60 mg/dL on rosu-
vastatin, 40 mg, fenofibric acid,
145 mg, and lomitapide, 10 mg. At
28 weeks, his LDL-C and triglycer-
ides were 100 mg/dL and 74 mg/dL,
respectively. His ALT was 57 U/L
and the remaining LFT results
were normal. Fenofibric acid was
discontinued and lomitapide was
increased to 20 mg/d.

What Is the Recommended
Approach to Lomitapide
Titration and What Is the
Maximum Recommended
Dose for This Patient?

The recommended approach to
lomitapide titration is summarized
in Table 6. Patients should be main-
tained on the initial daily dose of
5 mg for at least 2 weeks, after which
the dose may be doubled to 10 mg.
Patients should be maintained on
daily doses of 10 mg or higher for
at least 4 weeks, after which the
dose may be increased based on
acceptable tolerability and safety.
The maximum recommended dose
is 30 mg in the setting of con-
comitant administration of a mild
CYP3A4 inhibitor, 40 mg in the
setting of mild hepatic impairment
or end-stage renal disease on dialy-
sis, or 60 mg absent the conditions
described above. For this patient,
the maximum dose is 60 mg daily;
however, it is unlikely that the maxi-
mal doses will be needed to achieve
acceptable LDL-C levels given his
response to low-intermediate doses.

Conclusions

Lomitapide is a new addition to
the therapeutic armamentarium
for patients with a clinical diagno-
sis of HoFH. The risks of transam-
inase elevations, hepatic steatosis,

and gastrointestinal side effects
and the potential for drug interac-
tions require vigilant examination
of the clinical and laboratory data
and patient counseling prior to
initiation of lomitapide, as well as
regular monitoring during follow-
up care. ]

Publication of this article was made possible via
sponsorship from Aegerion Pharmaceuticals,
Inc. (Cambridge, MA). Editorial assistance was
provided by MedReviews®, LLC. Aegerion had
the opportunity to review this work for scientific
accuracy and any changes resulting from com-
ments received were made by the authors solely
on the basis of scientific or editorial merit. The
authors wrote and retained full control of the
content of the paper.
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* Despite combination lipid-lowering therapy, LDL-C levels and cardiovascular morbidity and mortality remain

unacceptably high in patients with HoFH.

e Multiple clinical criteria have been published for the diagnosis of HoFH and no universal consensus has been
achieved. More recent publications present individuals with genotype-confirmed HoFH who do not consistently
exhibit these classic features, highlighting the phenotypic variability of HoFH.

e Lomitapide is an orally administered inhibitor of microsomal triglyceride transfer protein that is indicated as an
adjunct to a low-fat diet and other lipid-lowering treatments, including LDL apheresis (where available) for the
reduction of LDL-C, total cholesterol, apolipoprotein B, and non—high-density lipoprotein cholesterol in adult

patients with HoFH.

e Patient counseling should describe the potential risk of hepatotoxicity; the need for regular monitoring of liver
function tests (at least monthly for the first year and every 3 months thereafter); potential gastrointestinal side
effects such as nausea, abdominal pain, and diarrhea; and dietary strategies to minimize the chance of these

symptoms occurring.

e Withdrawal of therapy is recommended for transaminases = 5 X upper limit of normal (ULN) or transaminases
= 3 X ULN in the setting of clinical symptoms of liver injury or concurrent elevations in bilirubin or INR.
Re-challenge with lomitapide may be attempted after transaminases resolve to < 3 X ULN with consideration

for dose reduction and more frequent hepatic monitoring.

¢ Dose reduction is recommended for transaminases = 3 X ULN but < 5 X ULN in the absence of clinical

symptoms of liver injury or concurrent elevations in bilirubin or INR.

* The theoretical risk of hepatotoxicity with administration warrants hepatic evaluation in the patient with

new-onset gastrointestinal symptoms with liver function tests.
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