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Homozygous familial hypercholesterolemia is a genetic disorder characterized 
by low-density lipoprotein (LDL)-receptor dysfunction, markedly elevated 
levels of LDL-cholesterol (LDL-C) and premature atherosclerosis. Patients are 

often poorly responsive to conventional lipid-lowering therapies that upregulate 
LDL-receptor expression.1

Lomitapide inhibits microsomal triglyceride transfer protein, which lipidates na-
scent apolipoprotein (apo)B-containing lipoproteins. In a pivotal 78-week open-
label trial, lomitapide, titrated to the maximal tolerable dose, decreased LDL-C by 
50% at the end of the efficacy phase (week 26) in patients with homozygous fa-
milial hypercholesterolemia.2 The principal adverse events included gastrointestinal 
disturbances, hepatic enzyme elevations, and increased liver fat.

Here we provide additional long-term efficacy and safety data, including 
an exploratory analysis of the potential metabolic consequences of hepatic fat 
accumulation from an extension trial (NCT00943306). Patients continued on 
lomitapide at the maximally tolerated dose until transition to commercial or 
compassionate lomitapide. Lipid-lowering therapies, including apheresis, could 
be modified at the investigator’s discretion if LDL-C was <100 mg/dL. Both 
studies received institutional review board and regulatory approval, and all par-
ticipants provided informed consent. Significance of the percent changes from 
baseline was assessed using a mixed linear model; correlations were assessed 
with Pearson correlation.

Nineteen (mean age, 30.4 years; 10 male/9 female) of the 23 patients who 
completed the pivotal trial enrolled in the extension trial, and 17 completed week 
126 (78 weeks pivotal + 48 weeks extension) assessments (primary efficacy end 
point). Three patients discontinued prematurely (relocation, elevated transami-
nases and excess alcohol, sudden cardiac death). The median lomitapide dose re-
mained mostly consistent at 40 mg (range, 20–60 mg) from week 36 in the pivotal 
study to week 282 in the extension trial. Overall, the median treatment duration 
with lomitapide across both trials was 5.1 years (range, 2.1–5.7 years).

Among the 17 patients who completed week 126, LDL-C decreased from 
356±127 mg/dL at baseline to 189±120 mg/dL at week 126, a mean percent 
change of –45.5% (95% confidence interval [CI], –61.6 to –29.4; P<0.001). LDL-C 
reduction was maintained for the duration of the extension trial (P<0.001; Figure, 
A). From baseline through week 246, a total of 14 (74%) patients achieved LDL-C 
<100 mg/dL, and 11 (58%) patients achieved LDL-C <70 mg/dL on at least 1 oc-
casion. LDL-C reduction was independent of residual LDL-receptor functionality.

The most common adverse events reported were gastrointestinal, including di-
arrhea, nausea, dyspepsia, and vomiting. For most drug-related adverse events, the 
incidence was lower in the extension trial compared with the pivotal trial (42.1% 
versus 84.2%). Major adverse cardiovascular events occurred in 2 patients (sudden 
cardiac death and coronary artery bypass graft).
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During the extension trial, 4 out of 19 (21.1%) pa-
tients experienced a ≥5× upper limit of normal increase 
in alanine aminotransferase or aspartate aminotrans-
ferase. Increases ≥5× upper limit of normal were typi-
cally associated with concomitant use of cytochrome 
P450 3A4 inhibitors or excess alcohol use. These events 
were successfully managed by discontinuing offending 
medication, lomitapide dose reductions or suspension, 
and reintroduction of lomitapide after normalization of 
transaminases.

Eighteen patients had ≥1  assessment after baseline 
of hepatic fat by nuclear magnetic resonance spectros-
copy. Median hepatic fat increased from 0.7% (95% 
CI, 0.5–1.1) at baseline to 6.5% (95% CI, 5.3–10.4) 
at week 78 and was 7.7% (95% CI, 5.7–14.6), 10.3% 

(95% CI, 6.5–14.2), and 10.2% (95% CI, 8.3–14.7) at 
weeks 126, 174, and 246, respectively (Figure, B). The 
percent change in hepatic fat was significantly inverse-
ly correlated to only the change in LDL-C at week 26 
(r=–0.59; P=0.010) and the change in high-density lipo-
protein cholesterol at end of study (r=–0.53; P=0.033). 
No correlation was detected between hepatic fat and 
aspartate aminotransferase/alanine aminotransferase 
ratio, and no overt liver disease was observed.

Median glucose, insulin, and homeostatic model 
assessment of estimated insulin resistance (Figure, C) 
were stable throughout the study, and the median per-
cent changes from baseline were not significantly differ-
ent. The percent change in hepatic fat was significantly 
negatively correlated to the change in glucose at week 

Figure. Changes in LDL-C, percent hepatic fat, HOMA-IR, and hsCRP during the pivotal phase 3 and extension trials. 
A, Percent change from baseline in low-density lipoprotein cholesterol (LDL-C) levels during the pivotal phase 3 and extension 
trials. Data are shown as mean±95% confidence interval. Decrease in n over time was largely because of transitioning patients 
to commercial/compassionate use lomitapide. At week 270, <50% of patients had data. Low patient numbers at the end 
of the study make assessment of efficacy unreliable. n indicates number of patients evaluated at each time point. B, Percent 
hepatic fat during the pivotal phase 3 and extension trials. Values assessed by nuclear magnetic resonance spectroscopy. Only 
17 patients had an assessment after baseline performed. Data are shown as median±95% confidence interval. Decrease in n 
over time was largely because of transitioning patients to commercial/compassionate use lomitapide. At week 270, <50% of 
patients had data. Low patient numbers at the end of the study make assessment of hepatic fat content unreliable. n indicates 
number of patients evaluated at each time point. C, HOMA-IR over time. The central line represents the median HOMA-IR, the 
box encloses the 25th to 75th percentiles of the distribution, and the outer bars are drawn to the minimum and maximum 
values. HOMA-IR indicates homeostatic model assessment of estimated insulin resistance. D, hsCRP over time. The central line 
represents the median hsCRP, the box encloses the 25th to 75th percentiles of the distribution, and the outer bars are drawn 
to the minimum and maximum values. hsCRP indicates high-sensitivity C-reactive protein. 
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26 only (r=–0.52; P=0.036) and was not significantly 
correlated to changes in insulin or homeostatic model 
assessment of estimated insulin resistance at any time 
point. Median high-sensitivity C-reactive protein levels 
decreased progressively, resulting in statistically signifi-
cant changes throughout the trial, with a decrease of 
≈60% from baseline to week 246 (Figure, D).

The results of this extension trial are consistent with 
those of the pivotal trial and indicate that lomitapide 
treatment added to other lipid-lowering therapies is 
highly effective in lowering LDL-C levels with accept-
able tolerability and no new safety signals.2,3 Further-
more, in our exploratory post hoc analysis, we found 
no significant changes in glucose, insulin, homeostatic 
model assessment of estimated insulin resistance, or in-
crease in high-sensitivity C-reactive protein and there 
was no correlation of these parameters with the in-
crease in hepatic fat. An observational exposure regis-
try, LOWER (Lomitapide Observational Worldwide Eval-
uation Registry) (ClinicalTrials.gov. Unique identifier: 
NCT02135705), will document long-term outcomes in 
clinical practice, including cardiovascular outcomes and 
evaluation of atherosclerotic burden.4
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