
 

Background

 ● Patients with hypercholesterolemia often have concomitant hypertension (HTN), 

and each of these conditions is independently associated with increased 

cardiovascular disease risk1 

 ● Statins are used to lower low-density lipoprotein cholesterol (LDL-C) levels in 

hypercholesterolemic patients with HTN, and have been associated with blood 

pressure (BP) reductions that may be related to vascular effects beyond lipid 
reduction2 

 ● Most data regarding lipid-lowering therapy (LLT) are from largely White 

populations, but hypertension disproportionally affects Black adults3

 ● Bempedoic acid is an oral ATP-citrate lyase inhibitor that is indicated as an 

adjunct to diet and maximally tolerated statin therapy, for the treatment of adults 

with heterozygous familial hypercholesterolemia or established atherosclerotic 

cardiovascular disease who require additional lowering of LDL-C4

Objective

 ● To investigate the safety and efficacy of bempedoic acid in patients with HTN 
and hypercholesterolemia

Conclusions

 ● Bempedoic acid was associated with significant decreases in LDL-C 
regardless of a patient’s HTN history (pooled phase 3 studies); a significant 
reduction was also found among patients with BP ≥140/90 and ≤180/110 
mmHg (phase 2 study)

 ● Among patients with BP ≥140/90 and ≤180/110 mmHg, bempedoic acid had 
no significant effect on either SBP or DBP at week 6 
 − Generalization of data is limited by the patient demographics; 28% of 

patients were Black 

 ● Bempedoic acid was generally well tolerated with a safety profile similar to 
placebo, both among patients with HTN and in patients with and without an 

HTN history

Study design and treatment 

 ● Data were pooled from four phase 3 studies (CLEAR Harmony, CLEAR Wisdom, 

CLEAR Serenity, and CLEAR Tranquility [NCT02666664, NCT02991118, 

NCT02988115 and NCT03001076]); patients were randomized 2:1 to receive 

either bempedoic acid 180 mg or placebo once daily plus stable background LLT. 

Patients with either systolic blood pressure (SBP) ≥160 mmHg or diastolic blood 
pressure (DBP) ≥100 mmHg after sitting quietly for 5 minutes were excluded5–8

 − For this analysis, patients were analyzed according to the presence or 

absence of HTN history as reported by investigators at baseline. To be 

classified with HTN history, patients had to have a medical history of HTN 
reported on a medical history form at the screening visit. The diagnosis of 

HTN may have been supported by investigator examination of the patient, 
existing medical records, or patient self-report

 ● Data from a 6-week, randomized, double-blind, parallel-group phase 2 study 
(NCT02178098); patients with both elevated LDL-C and uncontrolled HTN  
(BP ≥140/90 and ≤180/110 mmHg) were randomized 1:1 to receive either 
bempedoic acid 180 mg or placebo once daily; no other LLT was allowed

Assessments

 ● Percent change in LDL-C at week 12 for the phase 3 studies and at week 6 for 
the phase 2 study was the primary efficacy endpoint
 − LDL-C values were calculated using either the Friedewald formula or 

measured directly using the Multigent Direct LDL assay (Architect system, 

Abbott; when triglycerides >400 mg/dL or LDL-C <50 mg/dL) 
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Bempedoic acid significantly  
lowered low-density lipoprotein 

cholesterol and was generally 

well tolerated in patients with 

atherosclerotic cardiovascular 

disease and hypertension,  

with no significant  
blood pressure changes

Methods

Table 1. Patient Demographics and Baseline Characteristics

Mean (SD)

Pooled phase 3 Phase 2 

With HTN history Without HTN history BP ≥140/90 and ≤180/110 mmHg

BA  

n = 1881
Placebo

n = 944
BA 

n = 544
Placebo

n = 254
BA 

n = 71
Placebo

n = 72

Age, years 65.9 (8.7) 66.6 (8.5) 62.9 (10.6) 63.6 (10.3) 54.6 (8.4) 56.5 (8.3)

Male, n (%) 1246 (66.2) 624 (66.1) 354 (65.1) 155 (61.0) 45 (63.4) 37 (51.4)

Race, n (%)

White 1769 (94.0) 893 (94.6) 521 (95.8) 238 (93.7) 49 (69.0) 45 (62.5)

Black or African American 83 (4.4) 40 (4.2) 10 (1.8) 7 (2.8) 17 (23.9) 23 (31.9)

Asian 18 (1.0) 5 (0.5) 9 (1.7) 6 (2.4) 2 (2.8) 1 (1.4)

Other 11 (0.6) 6 (0.6) 4 (0.7) 3 (1.2) 3 (4.2) 3 (4.2)

Non-Hispanic, n (%) 1781 (94.7) 904 (95.8) 521 (95.8) 237 (93.3) 57 (80.3) 57 (79.2)

BMI, kg/m2 30.3 (5.1) 30.1 (5.1) 28.3 (4.7) 29.0 (4.8) 32.0 (5.2) 31.4 (4.7)

LDL-C, mg/dL 112.5 (35.2) 111.3 (35.1) 120.2 (40.4) 119.8 (40.7) 139.4 (24.4) 146.7 (30.4)

Total cholesterol, mg/dL 191.9 (42.2) 190.7 (42.5) 199.9 (47.8) 198.1 (47.2) 220.2 (31.4) 229.8 (37.3)

Non–HDL-C, mg/dL 142.3 (40.9) 140.6 (40.6) 148.1 (44.8) 146.8 (45.2) 170.8 (30.6) 179.3 (38.6)

Apo B, mg/dL 101.2 (30.2) 100.0 (30.8) 105.1 (33.2) 103.8 (32.9) 113.0 (18.3) 116.0 (25.9)

hsCRP, mg/L 1.8  

(0.9, 3.8)*

1.7  

(0.9, 4.0)*

1.3 

 (0.7, 3.0)*

1.6  

(0.8, 3.2)*
2.4† 3.0†

ABPM 24-hr SBP, mmHg NR NR NR NR 147.2 (12.2) 145.1 (10.3)

ABPM 24-hr DBP, mmHg NR NR NR NR 90.5 (9.3) 86.8 (7.4)

ABPM = ambulatory blood pressure monitoring; Apo B = apolipoprotein B; BA = bempedoic acid; BMI = body mass index; BP = blood pressure; 
DBP = diastolic blood pressure; hsCRP = high-sensitivity C-reactive protein; HTN = hypertension; LDL-C = low-density lipoprotein cholesterol; 
non–HDL-C = non–high-density lipoprotein cholesterol; NR = not reported; SBP = systolic blood pressure. SD = standard deviation.  
*Median (Q1, Q3 quartiles). †Median.

Table 3. Treatment-Emergent Adverse Events 

n (%)

Pooled phase 3 Phase 2 

With HTN history Without HTN history BP ≥140/90 and ≤180/110 mmHg
BA  

n = 1880
Placebo

n = 944
BA 

n = 544
Placebo 

n = 253

BA

n = 71
Placebo 

n = 72

Any TEAE 1370 (72.9) 688 (72.9) 401 (73.7) 180 (71.1) 20 (28.2) 25 (34.7)

Any serious TEAE 289 (15.4) 134 (14.2) 52 (9.6) 25 (9.9) 4 (5.6) 2 (2.8)

Any TEAE related to IMP 455 (24.2) 182 (19.3) 128 (23.5) 61 (24.1) 3 (4.2) 4 (5.6)

Any TEAE leading to IMP 

discontinuation
222 (11.8) 71 (7.5) 51 (9.4) 22 (8.7) 2 (2.8) 1 (1.4)

Any TEAE with fatal outcome 15 (0.8) 4 (0.4) 4 (0.7) 0 0 0

Nasopharyngitis 131 (7.0) 80 (8.5) 49 (9.0) 26 (10.3) 1 (1.4) 2 (2.8)

Urinary tract infection 78 (4.1) 57 (6.0) 32 (5.9) 9 (3.6) 3 (4.2) 0

Muscle spasms 60 (3.2) 22 (2.3) 29 (5.3) 9 (3.6) 0 0

Myalgia 93 (4.9) 43 (4.6) 25 (4.6) 20 (7.9) 0 0

Dizziness 59 (3.1) 27 (2.9) 24 (4.4) 14 (5.5) 0 0

Arthralgia 77 (4.1) 43 (4.6) 23 (4.2) 14 (5.5) 0 1 (1.4)

Headache 52 (2.8) 29 (3.1) 16 (2.9) 8 (3.2) 3 (4.2) 4 (5.6)

BA = bempedoic acid; BP = blood pressure; HTN = hypertension; IMP = investigational medicinal product; TEAE = treatment-emergent adverse event.

Table 2. Percent Changes From Baseline to Week 12 (Pooled Phase 3 Studies) or Week 6 (Phase 2 Study) 
for Total Cholesterol, Non–HDL-C, Apo B, and hsCRP With Bempedoic Acid 

Pooled phase 3 Phase 2 

With HTN history Without HTN history BP ≥140/90 and ≤180/110 mmHg
BA Placebo BA Placebo BA Placebo

Total cholesterol, n 1802 924 524 244 68 72

LS mean (SE) −11.2 (0.3) 0.7 (0.5) −12.3 (0.6) 1.5 (1.0) −13.8 (1.4) 2.9 (1.4)

Placebo-corrected LS mean (95% CI) −12.0 (−13.1, −10.8)* −13.8 (−16.1, −11.5)* −16.7 (−20.6, −12.7)*
Non–HDL-C, n 1801 924 523 244 68 72

LS mean (SE) −12.8 (0.4) 1.5 (0.6) −14.5 (0.8) 2.6 (1.3) −15.5 (1.8) 3.2 (1.7)

Placebo-corrected LS mean (95% CI) −14.3 (−15.8, −12.7)* −17.0 (-20.1, −14.0)* −18.7 (−23.6, −13.8)*
Apo B, n 1770 909 516 239 61 69

LS mean (SE) −9.9 (0.4) 3.1 (0.6) −11.5 (0.7) 3.8 (1.2) −14.1 (1.9) 4.8 (1.8)

Placebo-corrected LS mean (95% CI) −13.0 (−14.5, −11.5)* −15.3 (−18.0, −12.6)* −18.9 (−24.1, −13.7)*
hsCRP, n 1767 909 514 239 61 69

Median (IQR) −22.4  (71.9) −0.9 (86.1) −24.0 (68.6) −2.3 (82.0) −25.0 (50.9) 19.6 (81.0)

Median difference (95% CI) −19.9 (−24.5, −15.2)* −19.6 (−28.0, −11.0)* −43.6 (−62.8, −25.2)*
Apo B = apolipoprotein B; BA = bempedoic acid; BP = blood pressure; CI = confidence interval; hsCRP = high-sensitivity C-reactive protein;  
HTN = hypertension; IQR = interquartile range; LS = least squares; non–HDL-C = non–high-density lipoprotein cholesterol; SE = standard error.  
*P <0.0001.  

Patients

 ● For the pooled phase 3 studies (within each HTN status) and the phase 2 study, 

baseline measurements of TC, LDL-C, non–HDL-C, Apo B, and hsCRP, as well as 
demographics, were similar between treatment and placebo groups (Table 1)

 − Most patients were White (>90% of the pooled phase 3 population, and almost 

two-thirds of the phase 2 study population)

Primary endpoint: percent change in LDL-C

 ● The placebo-corrected LS mean in LDL-C percent change at week 12 was 
significant (P <0.0001) for patients with and without HTN history for the pooled 
phase 3 studies (interaction P = 0.3697), and for patients with BP ≥140/90 and 
≤180/110 mmHg in the phase 2 study at week 6 (Figure 1)

Secondary endpoints: percent change in TC, Non–HDL-C, Apo B, 
hsCRP, and 24-hour SBP/DBP

 ● The placebo-corrected LS mean in percent change at week 12 of TC, non–HDL-C, 
and Apo B was significant (P <0.0001) for patients with and without HTN history 
for the pooled phase 3 studies (interaction P = 0.1496, P = 0.1067, and P = 0.1586, 

respectively) and for the phase 2 study at week 6 for patients with BP ≥140/90 and 
≤180/110 mmHg (Table 2)

 ● The median difference for hsCRP was statistically significant (P <0.0001) for patients 
with and without HTN history (interaction P = 0.9051 in the log scale) at week 12, 

and for the phase 2 study at week 6 for patients with BP ≥140/90 and ≤180/110 
mmHg (Table 2)

 ● In the phase 2 study, at week 6, the mean 24-hour SBP/DBP for patients receiving 
bempedoic acid was 144.75 mmHg (standard deviation [SD] = 12.125)/89.08 mmHg 
(SD = 10.174)

 − The LS mean of change from baseline was −2.28/−1.10 mmHg 
 − The placebo-corrected LS mean for SBP and DBP was −1.64 mmHg  

(95% CI, −4.62, 1.35; P = 0.2808) and −1.05 mmHg (95% CI, −3.25, 1.15; P = 0.3461)

Safety

 ● The bempedoic acid safety profile was similar in patients with or without HTN 
history in the pooled phase 3 data, and the incidence of TEAEs was similar 

between the placebo and bempedoic acid groups for both the pooled phase 3 data 

and the phase 2 study (Table 3)

Results

Figure 1. LDL-C Mean Percent Change for Pooled Phase 3 Studies (A) and Phase 2 Study (B)

BP = blood pressure; HTN = hypertension; LDL-C = low-density lipoprotein cholesterol. Data presented are least squares mean, their difference (95% confidence interval).
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 ● Percent change in total cholesterol (TC), non–high-density lipoprotein cholesterol 
(non–HDL-C), apolipoprotein B (Apo B), and high-sensitivity C-reactive protein 
(hsCRP) at week 12 for the phase 3 studies and at week 6 for the phase 2 study 

were secondary efficacy endpoints, along with change in 24-hour SBP and DBP 
based on ambulatory blood pressure monitoring at week 6 for the phase 2 study

 ● Quantification of lipids and biomarkers was performed at a central laboratory  
(Q2 Solutions)

 ● Safety assessments were investigator reported and included treatment-emergent 
adverse events (TEAEs) and serious TEAEs

Statistical analysis

 ● The efficacy analysis population included all patients who were randomized to 
treatment; the safety analysis population included all patients receiving at least one dose

 ● For both the pooled phase 3 studies and the phase 2 study, least squares (LS) 

mean difference and its 95% confidence interval (CI), and P values for each HTN 

history status are based on an analysis of covariance (ANCOVA) with percent 

change from baseline as the dependent variable, study and treatment as fixed 
factors, and baseline as a covariate. Comparisons of hsCRP are based on a 

nonparametric method

 ● For the pooled phase 3 studies, the interaction P value was obtained from 

the interaction term via an ANCOVA with percent change from baseline (log-
transformed for hsCRP) as the dependent variable, study, treatment, HTN history 

(yes/no), and interaction term between treatment and HTN history as fixed factors, 
and baseline as a covariate 
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