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Background
•	Homozygous familial hypercholesterolemia (HoFH) is a heterogeneous ultra-rare 

genetic disorder, affecting an estimated 1:1 000 000 to 1:160 000 individuals.1

•	Patients typically manifest with extremely elevated levels of low-density lipoprotein 
cholesterol (LDL-C) leading to development of premature major adverse cardiovascular 
events (MACE). If left untreated, the expected lifespan for patients with HoFH is less 
than 30 years.1 Traditional treatment options often fail to provide adequate LDL-C 
lowering and/or LDL-C goal achievement.

•	Lomitapide, a microsomal triglyceride transfer protein inhibitor, was approved for 
LDL-C lowering in HoFH in the United States in 2012 based on data from 29 patients 
enrolled in a single-arm, open-label, phase 3 trial.2 Data from the phase 3 trial showed 
that patients receiving once-daily oral lomitapide achieved a mean 50% lowering of 
LDL-C levels from baseline at week 26, the study’s primary endpoint.

•	Despite lomitapide being indicated as an adjunct therapy to diet and other lipid-lowering 
treatments for HoFH, no randomized trials, few real-world studies, and no published 
lomitapide studies address MACE in HoFH, which reflects the ultra-rare prevalence of 
HoFH. This study presents for the first time MACE rates in lomitapide-treated patients.

Objectives
•	 Integrate real-world data for lomitapide collected from manufacturer’s patient support 

program and an administrative claims database to create an enriched dataset

•	Assess LDL-C, annual MACE and hospitalization rates before initiation, during 
lomitapide treatment, and 1 year after lomitapide discontinuation in patients who 
stopped taking it

Methods
Data Sources
•	Optum Clinformatics Data Mart (CDM)

–– De-identified claims data (January 2012 through March 2016) for over 25 million 
covered lives annually from commercial and Medicare health plans

–– LDL-C (LOINC code 02089-1) was available for claims from a limited number  
of vendors

•	Manufacturer’s (Aegerion) COMPASS database

–– Anonymous data collected by the manufacturer as part of its patient support 
program for all patients treated by lomitapide

–– Patient-level information, including age, gender, health plan, other medications, 
lomitapide prescription(s) shipment date(s) and state, and LDL-C levels

•	Patient-level matching and pooling between CDM and COMPASS (Figure 1)

–– De-identified data were matched based on 

–– Patient characteristics (year of birth/age, gender, state), and 

–– First and last drug fill and shipment dates (CDM and COMPASS, respectively)

–– LDL-C test results from COMPASS were added to the analysis to complement 
LDL-C data from CDM

Figure 1: Patient-Level Matching Between CDM and COMPASS
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Abbreviation: CDM, Optum Clinformatics Data Mart. 
a First and last fill dates were calculated based on all lomitapide prescription drug claims as observed for each individual patient.

Subject Inclusion Criteria
•	At least 180 days of continuous enrollment in medical and pharmacy plans before the 

index date (date of first lomitapide prescription)

•	≥ 18 years of age on the index date

•	Absence of cancer (except non-melanoma skin cancer) during the study follow-up period 
(index date to the end of the data cut or end of enrollment eligibility)

•	At least 1 pre-index and 1 follow-up LDL-C value

Study Measures
•	Study outcomes included change in LDL-C levels, MACE and hospitalization rates

–– Change in LDL-C levels was measured before lomitapide initiation, during lomitapide 
treatment, and after lomitapide discontinuation

–– MACE occurrence, defined as acute myocardial infraction, acute ischemic stroke,  
or coronary revascularization, was analyzed based on diagnosis codes (ICD-9-CM, 
ICD-10-CM) or procedure codes (HCPCS and CPT)

–– Hospitalization was identified based on claims records associated with an inpatient 
stay in CDM data

•	Patients metrics:
–– LDL-C responsive to lomitapide (sustained responder)

–– Mean LDL-C reduction from pre-index level of at least 10%, and 
–– Post-index LDL-C observed over a period greater than 45 days from the pre-index 
reading, and

–– Individual post-index readings no higher than 30% of pre-index level
–– Discontinuation: at least 60 days between the last lomitapide fill being consumed 
and the data cut point or end of enrollment eligibility

Descriptive and Statistical Analysis
•	All clinical outcomes were compared before and after lomitapide initiation, as well 

as before and after lomitapide discontinuation. Statistical significance of these 
comparisons was assessed using paired t-tests.

Results
Patient Selection
•	35 patients had pre-index and follow-up LDL-C values in the CDM database

•	 27 additional patients had additional LDL-C results from COMPASS providing study eligibility 

•	 Final analysis set was comprised of both groups, totaling 62 patients (Figure 2)

Figure 2: Patient Selection
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Abbreviations: LDL-C, low-density lipoprotein-cholesterol 
a Index date is the date of the first lomitapide prescription drug fill.  

Patient Characteristics
•	The mean age for the final analysis set was 58 years (SD, 12) at the index date,  

and 36 of the 62 patients were female
•	Most patients (n=50/62, 81%) used statins before initiating lomitapide, and nearly half 

(n=27/62, 44%) used ezetimibe. No patients used PCSK9 inhibitors or mipomersen 
prior to lomitapide initiation

Clinical Outcomes Before and After Lomitapide Initiation
•	Lomitapide use was associated with significant LDL-C reductions during the year 

following lomitapide initiation (−27% at 12 months, P<0.001) (Table 1)
•	There was a trend towards a possibly somewhat lower MACE (−19%, P=0.29) and 

a large decrease in hospitalization (−63%, P=0.09) during the year after lomitapide 
initiation (Table 1)

•	A majority, 65% (40/62) of patients, had a 10% or greater decrease to LDL-C observed 
over a period greater than 45 days following the pre-index reading. The average duration 
of response was 17 months. By definition, in these patients the LDL-C decrease was greater 
than in the overall study population, 38% (P<0.001) vs 27%, respectively. Also, as would 
be expected in those selected for a greater LDL-C response, both the average number of 
MACE and hospitalizations per patient per year trended downward more than in the overall 
HoFH population, by 37% (P=0.16) and 75% (P=0.06) , respectively (Table 1 and Figure 3)

Table 1: Clinical Outcomes Before and After Lomitapide Initiation

All Patients  
(N=62)

1 Year Before 
Lomitapide 
Initiationb

1 Year After 
Lomitapide 
Initiationb

 Absolute 
Change (95% CI)

Relative  
Change (%)

P-value

Mean LDL-C, mg/dLc 199 145 –54 (−68.8, −39.2) –27% <.001

Mean number of 
MACE per patient 
per year

0.58 0.47 –0.11 (−0.50, 0.28) –19% .29

Mean number of 
hospitalizations per 
patient per year

0.20 0.07 –0.13 (−0.31, 0.06) –63% .09

LDL-C Responsive to  
Lomitapidea Among All Patients  

(n=40/62)

1 Year Before 
Lomitapide 
Initiationb

1 Year After 
Lomitapide 
Initiationb

 Absolute 
Change (95% CI)

Relative  
Change (%)

P-value

Mean LDL-C, mg/dLc 208 130 –78 (−92.8, −63.9) –38% <.001

Mean number of 
MACE per patient 
per year

0.59 0.38 –0.22 (-0.65, 0.21) –37% .16

Mean number of 
hospitalizations per 
patient per year

0.26 0.06 –0.20 (-0.45, 0.06) –75% .06

Abbreviations: LDL-C, low-density lipoprotein-cholesterol; MACE, major adverse cardiac event.  
a Response to lomitapide was defined as a mean post-index LDL-C level at least 10% lower than the baseline, and post-index LDL-C observed over a period greater than 45 days from the 
pre-index reading without lomitapide discontinuation. Additionally, individual post-index readings no higher than 30% of pre-index level.  
b For patients with less a year of observation period before or after lomitapide initiation, study outcomes were annualized to estimate the annual average.  
c The mean was calculated for patients with LDL-C readings within 1 year before and 1 year after lomitapide initiation. 50 and 33 patients are included in the calculation for all patients and 
patients with LDL-C responsive to lomitapide, respectively. 

Figure 3: Clinical Outcomes in LDL-C Responders to Lomitapide Treatment (n=40)
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Clinical Outcomes Before and After Lomitapide Discontinuation
•	Among responders who later discontinued lomitapide, outcomes tended to worsen afterwards, 

with a 20% LDL-C increase (P=0.06); 3.5-fold higher annual MACE rate (P=0.08); and a 1.2-fold 
higher annual hospitalization rate (P=0.10) (Table 2 and Figure 4)

Table 2: Clinical Outcomes Before and After Lomitapide Discontinuation

Discontinuation Following LDL-C Response to Lomitapide  
(n=27/40)

1 Year Before 
Lomitapide 

Discontinuationa

1 Year After 
Lomitapide 

Discontinuationa

 Absolute  
Change 95% CI

Relative  
Change (%)

P-value

Mean LDL-C, mg/dLb 120 144 24 (−7.3, 55.5) 20% .06

Mean number of 
MACE per patient 
per year

0.08 0.46 0.38 (−0.15, 0.90) 452% .08

Mean number of 
hospitalizations per 
patient per year

0.08 0.27 0.19 (−0.10, 0.48) 224% .10

Abbreviations: LDL-C, low-density lipoprotein-cholesterol; MACE, major adverse cardiac event. 
a For patients with less a year of observation period before or after lomitapide initiation, study outcomes were annualized to estimate the annual average. 
b The mean was calculated for patients (n=13) with LDL-C readings within 1 year before and 1 year after lomitapide discontinuation. 

Figure 4: Clinical Outcomes in Patients who Discontinued Lomitapide Treatment Following 
LDL-C Response (n = 27)
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a All results compared in year before and after lomitapide initiation

Study Limitations
•	The data are observational and therefore subject to unmeasured confounding factors. For this 

reason, a possibly causal impact of starting or stopping lomitapide is not established. 

•	Despite our use of large databases, the number of HoFH patients and the number of 
hospitalizations and MACE were small

•	Due to the small numbers of events (MACE and hospitalizations), most of our findings (although 
large enough to be clinically relevant) were not statistically significant at P<0.05

•	Our MACE and hospitalization data are from insurance claims rather than from direct reports  
of events, reducing confidence in our results

•	Pooling of data was dependent on records from the same patient being present across multiple 
sources for real-world data and the need for access to these data sources

Conclusions
•	This study tends to confirm that lomitapide significantly reduces LDL-C in HoFH patients  

in an outpatient clinical setting, consistent with clinical trials and formal registry data3,4

•	Most importantly, this study provides evidence that there is a clinically meaningful (albeit not 
statistically significant) decrease in MACE and hospitalization with lomitapide treatment. These 
data also tend to confirm results of a recent modelling study which similarly suggested that 
lomitapide may reduce such events in long-term use5

•	This study further suggests a clinically meaningful loss of decreases in LDL-C levels, MACE, 
and hospitalizations after lomitapide discontinuation, further supporting clinical benefit with 
lomitapide, and supporting a need for long-term continuation of lomitapide therapy

•	The research algorithm of matching 2 separate databases at patient level is a promising approach 
for gathering meaningful real-world rare disease outcomes data, which may be useful in future 
studies of other rare diseases
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