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BACKGROUND: Bempedoic acid (BA), an ATP citrate lyase inhibitor, is approved for low-density 
lipoprotein (LDL)-cholesterol reduction and is well tolerated, especially in statin-intolerant patients. 
Real-world evidence, particularly from Europe, remains limited. 

OBJECTIVE: To assess real-world effectiveness, safety, and predictors of LDL-cholesterol target 
achievement with BA in Italian patients. 

METHODS: We conducted a retrospective observational study of 160 patients treated with BA at a 
lipid clinic in Milan, Italy. Patients were followed for 12 months. LDL-cholesterol levels, laboratory 
parameters, clinical events, and adverse effects were collected. Effectiveness was assessed as percent- 
age change in LDL-cholesterol from baseline. Predictors of LDL-cholesterol target achievement were 
identified using multivariable logistic regression. 

RESULTS: BA significantly reduced LDL-cholesterol from 116.1 ± 49.3 to 78.5 ± 36.0 mg/dL 

(−26.1%, P < .05). The majority of patients (60.8%) reached European Society of Cardiology/European 
Atherosclerosis Society LDL-cholesterol goals ( ≤55 mg/dL). LDL-cholesterol reduction was greater in 
statin-intolerant patients (−29.0% vs −21.0%) and smaller in those with familial hypercholesterolemia 
(FH) (−18.0% vs −29.2%). Independent predictors of target non-achievement were FH (odds ratio [OR] 
0.045, 95% CI 0.004-0.523, P = .013), while concomitant proprotein convertase subtilisin kexin type 
9 inhibitor use predicted success (OR 31.82, 95% CI 2.57-394.17, P = .007). Among 69 patients not 
achieving LDL-cholesterol targets, 84% were on maximally tolerated lipid-lowering therapy (LLT), 67% 

were statin-intolerant, and 11 had FH. Safety analysis showed good tolerability; 4.0% developed hyper- 
uricemia, and only 2 atherosclerotic cardiovascular disease events occurred during follow-up. 
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CONCLUSION: BA was effective and well tolerated in this high-risk cohort, including statin-intolerant 
and FH patients. Beyond its initial indication, BA now represents a valuable therapeutic option to opti- 
mize LDL-cholesterol lowering in patients who remain above target despite standard LLT. 
© 2025 The Authors. Published by Elsevier Inc. on behalf of National Lipid Association. 
This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Lowering total and low-density lipoprotein (LDL)–
cholesterol levels is a major goal in cardiovascular preven-
tion. Lipid-lowering therapies (LLTs), mainly statins, can
achieve this goal in a large number of patients, although
with considerable variability 

1 and the frequent occurrence
of objective and subjective side effects, leading to reduced
effectiveness or even outright refusal to continue treatment,
with a percentage of intolerance reaching 42.6% in the large
Goal Achievement after Utilizing an Anti-PCSK9 Antibody
in Statin-Intolerant Subjects 3 (GAUSS-3) study. 2 A num-
ber of factors have been identified as potentially associated
with variations in response to LLTs, in particular statins. In
this context, muscular side effects 3 linked to reduced mus-
cle mitochondrial biogenesis and altered responsiveness of
mechanoreceptive and nociceptive fibers 4 appear responsi-
ble for the inadequate tolerability and variable response. Un-
derstanding these mechanisms has been of significant value
in developing novel pharmacological strategies for LDL-
cholesterol reduction. Among these is bempedoic acid (BA),
a short-chain fatty acid 

5 that acts as a prodrug, undergoing
hepatic metabolism by very long-chain acyl-CoA synthetase
1 (ACSVL1) to form bempedoyl-CoA, a powerful inhibitor
of cholesterol biosynthesis, upregulating hepatic LDL recep-
tors (LDLR) and effectively reducing LDL-cholesterol lev-
els. 6 A major advantage of BA is its liver selectivity, spar-
ing exposure of skeletal muscle, thus not leading to myal-
gia. 7 BA is approved by both the US Food and Drug Ad-
ministration (FDA) and the European Medicines Agency
(EMA) 8 for the treatment of hypercholesterolemia, either
as monotherapy or in fixed-dose combination with ezetim-
ibe. The launch of BA in nearly all European countries
preceded US authorizations and enables the acquisition of
significant experience with this drug, thus providing data
from daily clinical practice, in addition to those obtained
in the large CLEAR OUTCOMES trial. 6 Safety data from
this study have been recently published, 9 indicating a mod-
est rise in side effects with the active drug. Gouty arthritis,
tendinopathies, and cholelithiasis appear to occur at a slightly
higher rate with BA compared to placebo, but data from indi-
vidual countries have rarely been reported and appear desir-
able, given the growing daily use of this drug in many coun-
tries. 

The present report investigates a series of Italian hyperc-
holesterolemic patients followed for 1 year or longer, provid-
ing data on effectiveness and safety in a well-characterized
cohort. 
 

Please cite this article as: Pavanello et al., Clinical implementation of bempedo
clinic, Journal of Clinical Lipidology, https://doi.org/10.1016/j.jacl.2025.09.033 
Methods 

Study design 

This report provides data from a retrospective cohort in-
cluding patients ≥18 years who were prescribed BA as part
of regular standard of care for atherosclerotic cardiovascu-
lar disease (ASCVD) reduction at the Dyslipidemia Cen-
ter of the Niguarda Hospital, Milan, Italy. Diagnosis of fa-
milial hypercholesterolemia (FH) was made by clinical cri-
teria employing the Dutch Lipid Clinic Network (DLCN)
scoring systems for likelihood of FH with or without ge-
netic confirmation. 10 They were prescribed BA between
April 2023 and October 2024. All patients fulfilled the
Italian reimbursement criteria for BA treatment being: (1)
LDL-cholesterol target not reached despite maximum tol-
erated LLT; (2) LDL-cholesterol target not reached in the
presence of a contraindication or intolerance to first- and
second-line statin therapy, in particular when an additional
reduction of approximately 20% in LDL-cholesterol is suf-
ficient to achieve the target; (3) statin intolerance, defined
according to the National Lipid Association (NLA) crite-
ria, as the inability to tolerate at least 2 different statins,
1 of which at the lowest approved dose, due to adverse
effects—typically muscle-related symptoms—either objec-
tively confirmed or subjectively reported, that resolve or sig-
nificantly improve upon statin discontinuation or dose reduc-
tion. 11 Patients with confirmed intolerance were eligible for
BA prescription under Italian reimbursement criteria. High-
intensity statins were defined as rosuvastatin ≥20 mg or ator-
vastatin ≥40 mg. Moderate-intensity statins included rosu-
vastatin 5 to 20 mg, atorvastatin 10 to 40 mg, simvastatin 20
to 40 mg, pravastatin 40 to 80 mg, fluvastatin ≥80 mg, and
lovastatin 40 mg. Low-intensity statins were defined as ro-
suvastatin ≤2.5 mg, simvastatin 10 mg, pitavastatin 1 mg,
or lovastatin 20 mg. 12 LDL-cholesterol target levels were
defined according to the 2019 European Society of Cardi-
ology/European Atherosclerosis Society (ESC/EAS) Guide-
lines on dyslipidemias, ie, < 1.4 mmol/L ( < 55 mg/dL) for
very high-risk patients, < 1.8 mmol/L ( < 70 mg/dL) for high-
risk patients, and < 2.6 mmol/L ( < 100 mg/dL) for moderate-
risk patients. 13 Patients were managed according to clinical
standards of care for ASCVD risk reduction, with follow-up
visits and laboratory assessments tailored to each patient’s
needs. In general, lipid assessments were conducted at 4
time points following the initiation of BA: between 3 and 6
months, at 9 months, and at 12 months. Data were collected
through a review of electronic medical records and patient
ic acid in blood lipid management: Real-world data from an Italian lipid 
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visits. At all visits, a complete clinical evaluation was per-
formed, and laboratory tests were conducted, including lipid
profile (total cholesterol, high-density lipoprotein [HDL]-
cholesterol, triglycerides), glucose, uric acid and liver func-
tion tests (alanine aminotransferase [ALT]), aspartate amino-
transferase [AST], and gamma-glutamyltransferase [GGT]).
The LDL-cholesterol was calculated using the Friedewald
equation: LDL-cholesterol = total cholesterol − HDL-
cholesterol − (triglycerides/5). Lipoprotein(a) levels 14 were
assessed in all patients; repeat testing was performed after 12
months of treatment. Additionally, clinical information such
as new ASCVD events, significant side effects, and concomi-
tant use of LLTs were documented at each visit. All partici-
pating patients gave informed consent to use their clinical in-
formation for research. The study was notified to the Ethics
Committee of the ASST Grande Ospedale Metropolitano Ni-
guarda and conducted according to the 1975 Declaration of
Helsinki (approval 612-11102022). 

Statistical analysis 

Statistical analyses were conducted using SPSS version
29.0 (IBM Corp) and GraphPad Prism version 10.4 (Graph-
Pad Software). Continuous variables are expressed as mean
± SD, and categorical variables as counts and percentages,
unless differently stated. Changes in lipid and safety parame-
ters over time were analyzed using a mixed-effects model for
repeated measures, accounting for within-subject variabil-
ity. post hoc comparisons to baseline were performed where
applicable. For LDL-cholesterol, both absolute and percent-
age changes from baseline were reported. Subgroup analyses
of LDL-cholesterol percentage reduction at last follow-up
were performed using independent-sample t-tests or Mann–
Whitney U tests, depending on data distribution, and one-
way analysis of variance for comparisons across more than
2 groups (eg, statin intensity categories). To identify inde-
pendent predictors of LDL-cholesterol target achievement,
a multivariable logistic regression analysis was performed.
The dependent variable was the achievement of the LDL-
cholesterol goal at the last available follow-up. Covariates in-
cluded in the model were selected based on clinical relevance
and prior evidence of association with LDL-cholesterol re-
duction response. Regression was initially performed includ-
ing all clinically relevant covariates. A reduced model was
then generated using stepwise backward elimination based
on likelihood ratio, retaining variables with P < .10 or strong
clinical plausibility. These included: age, sex, body mass in-
dex (BMI), FH, statin intensity (categorized as low, moder-
ate, or high), concomitant use of proprotein convertase sub-
tilisin kexin type 9 (PCSK9)-targeting therapies, and baseline
LDL-cholesterol levels. 

The results are presented as odds ratios (OR) with 95%
CI. Multicollinearity was assessed using variance inflation
factors (VIF), and variables with excessive collinearity were
considered for exclusion or adjustment. All statistical tests
were two-sided, and P values < .05 were considered statisti-
cally significant. 
Please cite this article as: Pavanello et al., Clinical implementation of bempedo
clinic, Journal of Clinical Lipidology, https://doi.org/10.1016/j.jacl.2025.09.033 
Results 

Baseline information 

The cohort consisted of 160 patients (mean age 66.0 ±
11.4; 51.3% males) who were prescribed BA during the study
interval. Baseline characteristics of the study population are
summarized in Table 1 . The mean BMI was 26.0 ± 4.0 kg/m ².
A high prevalence of ASCVD risk factors was observed, with
65.6% of patients affected by hypertension, 10.6% by dia-
betes mellitus, and 15.0% meeting criteria for obesity (BMI
≥ 30 kg/m ²). FH was diagnosed in 24.0% of patients, includ-
ing 3 cases (7.9%) of homozygous FH. A substantial pro-
portion of the cohort (61.3%) was statin-intolerant, with 84
patients (52.5%) classified as very-high ASCVD risk and 76
(47.5%) as high risk according to ESC/EAS Guidelines. 13 

At baseline, mean LDL-cholesterol levels were 116.1 ±
49.3 mg/dL, while non-HDL-cholesterol and triglycerides
were 140.2 ± 53.9 mg/dL and 126.4 ± 70.0 mg/dL, re-
spectively. HDL-cholesterol averaged 54.4 ± 14.8 mg/dL.
Lipoprotein(a) levels were elevated, with a mean of 55.5
± 62.5 mg/dL. Regarding LLTs, 53.1% of patients were
on statins (of whom 62.4% received high-intensity ther-
apy), 74.4% were on ezetimibe, and 23.8% were on PCSK9-
targeting therapies (including n = 16 evolocumab 140 mg,
n = 19 alirocumab 75/100 mg, and n = 3 inclisiran 284 mg).
These data reflect a cohort with high residual ASCVD risk
and significant baseline lipid abnormalities despite ongoing
treatments, highlighting the need for further LDL-cholesterol
reduction strategies such as BA. 

Effectiveness of BA 

One hundred twenty-six patients had at least 1 follow-
up lipid determination. Treatment with BA was associated
with a progressive and sustained improvement in the lipid
profile over time ( Table 2 , panel A). Mean LDL-cholesterol
levels went down significantly, ie, from 116.1 ± 49.3 mg/dL
at baseline to 78.5 ± 36.0 mg/dL at the last available follow-
up ( n = 126), corresponding to a median relative reduction
of −26.1% (95% CI 46.1, −9.68, P < .01). The absolute
LDL-cholesterol reduction at last follow-up was −32.3 ±
37.1 mg/dL. Reductions in total and non-HDL-cholesterol
were also observed: non-HDL-cholesterol decreased from
140.2 ± 53.9 to 102.3 ± 38.5 mg/dL ( P < .01), corre-
sponding to ∼ 27%. Mean triglyceride levels remained un-
changed, while HDL-cholesterol showed a modest but sig-
nificant reduction at month 6 (−7.7%, P < .05), followed
by stabilization thereafter. In Figure 1 a wide interindivid-
ual variability in LDL-cholesterol response to BA, reflect-
ing not only individual biological differences, is clearly ev-
ident, possibly also dependent upon changes in concomi-
tant LLTs over time. While the majority of patients expe-
rienced a reduction in LDL-cholesterol, a subset showed
minimal or no response, suggesting heterogeneous individ-
ual efficacy, possibly influenced by baseline characteristics,
concomitant therapies, or genetic factors ( Fig. 1 ). Subgroup
ic acid in blood lipid management: Real-world data from an Italian lipid 
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Table 1. General characteristics of patients . 

Variable 

N 160 
Age (y) 66.0 ± 11.4 
Sex (male/female) 82/78 
BMI (kg/m ²) 26.0 ± 4.0 
Systolic blood pressure (mm Hg) 126.8 ± 17.4 
Diastolic blood pressure (mm Hg) 73.5 ± 8.8 
Heart rate (bpm) 70.0 ± 11.8 
Postmenopausal women (n, %) 76 (97.4) 
Active smokers (n, %) 12 (7.5) 
Hypertension (n, %) 105 (65.6) 
Diabetes (n, %) 17 (10.6) 
Obesity (n, %) 24 (15.0) 
Family history of ASCVD (n, %) 92 (57.5) 
Family history of hypercholesterolemia (n, %) 108 (67.5) 
Familial hypercholesterolemia (n, %) 39 (24.0) 

Homozygous FH (n, %) 3 (7.9) 
Statin intolerance (n, %) 98 (61.3) 
ESC/EAS risk class (n, %) 

High risk 76 (47.5) 
Very-high risk 84 (52.5) 

Naïve lipid profile 
Total cholesterol (mg/dL) 302.1 ± 79.1 
Non-HDL-cholesterol (mg/dL) 249.7 ± 81.8 
Triglycerides (mg/dL) 177.9 ± 164.1 
HDL-cholesterol (mg/dL) 52.8 ± 18.2 
LDL-cholesterol (mg/dL) 207.3 ± 84.6 

Lipid profile at baseline 
Total cholesterol (mg/dL) 195.3 ± 56.5 
Non-HDL-cholesterol (mg/dL) 140.2 ± 53.9 
Triglycerides (mg/dL) 126.4 ± 70.0 
HDL-cholesterol (mg/dL) 54.4 ± 14.8 
LDL-cholesterol (mg/dL) 116.1 ± 49.3 
Lipoprotein(a) (mg/dL) 55.5 ± 62.5 

Lipid-lowering treatments (n, %) 
Statins 85 (53.1) 

High-intensity 53 (62.4) 
Moderate-intensity 24 (28.2) 
Low-intensity 8 (9.4) 

Ezetimibe 119 (74.4) 
PCSK9-targeting therapies 38 (23.8) 
Fibrates 10 (6.3) 
Others ∗ 11 (6.9) 

Abbreviations: ASCVD, atherosclerotic cardiovascular disease; BMI, 
body mass index; ESC/EAS, European Society of Cardiology/European 
Atherosclerosis Society; FH, familial hypercholesterolemia; HDL, high- 
density lipoprotein; LDL, low-density lipoprotein; PCSK9, proprotein 
convertase subtilisin kexin type 9. 

Values are expressed as mean ± SD or number (percentage). 
∗Other treatments include: red yeast rice extract, berberine, phytos- 
terols. 

 

 

 

 

 

 

 

Figure 1. LDL-cholesterol change of individual patients at 
last follow-up ( n = 126). Abbreviation: LDL, low-density lipopro- 
tein. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

analysis ( Fig. 2 ) revealed, in fact, that the LDL-cholesterol
lowering effect of BA was generally consistent across most
clinical subgroups, with no statistically significant interac-
tions observed for age, sex, presence of hypertension, dia-
betes, ASCVD, obesity, or smoking status. A few notable
findings emerged, however. First, patients with FH showed
a significantly attenuated LDL-cholesterol reduction com-
Please cite this article as: Pavanello et al., Clinical implementation of bempedo
clinic, Journal of Clinical Lipidology, https://doi.org/10.1016/j.jacl.2025.09.033 
pared to those without FH (−18.0% vs −29.2%, P = .038),
suggesting a potentially lower response in this population,
consistent with the mechanism of action of BA, requiring
functional LDLR for maximal effect 15 and possibly less ef-
fective in individuals with genetically impaired LDLR ac-
tivity. Second, patients not on statins experienced a signifi-
cantly larger LDL-cholesterol reduction compared to those
on statin therapy (−32.7% vs −20.6%, P = .015). This may
reflect overlapping mechanisms of action, as both BA and
statins inhibit enzymes in the same cholesterol biosynthetic
pathway. When used in combination, the incremental ef-
fect of BA may be diminished due to downstream inhibi-
tion already achieved by statins. A numerically greater LDL-
cholesterol reduction was also observed in patients with
statin intolerance (−29.0% vs −21.0%), though this differ-
ence did not reach statistical significance ( P = .117). This
effect may be partially explained by the lower background
use of statins in this group, which could amplify the rela-
tive impact of BA as a stand-alone or add-on therapy. Impor-
tantly, the proportion of patients achieving LDL-cholesterol
targets increased over time. At the last follow-up, 23.5% of
patients reached an LDL-cholesterol ≤70 mg/dL and 60.8%
achieved the more stringent goal of ≤55 mg/dL, consistent
with ESC/EAS recommendations for high- and very high-
risk patients ( Table 2 , panel A). In multivariable logistic re-
gression, FH was significantly associated with a lower likeli-
hood of achieving LDL-cholesterol targets (OR 0.045, 95%
CI 0.004-0.523, P = .013), while the use of PCSK9-targeting
therapies was strongly associated with target achievement
(OR 31.82, 95% CI 2.57-394.17, P = .007). High-intensity
statin therapy showed a trend toward improved target attain-
ment (OR 17.13, 95% CI 0.77-382.30, P = .073), although
the association did not reach statistical significance ( Table 3 ).
Among the 69 patients who did not achieve their LDL-
cholesterol target at last follow-up, 58 (84.1%) were already
receiving the maximum tolerated combination of LLTs avail-
able according to current clinical practice. Forty-six (66.7%)
were statin-intolerant, and among them, 11 patients had a di-
agnosis of FH. In these 11 FH patients, BA was initiated be-
fore the escalation to PCSK9-targeting therapies, serving as
an intermediate step in the therapeutic pathway. 
ic acid in blood lipid management: Real-world data from an Italian lipid 
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Table 2. Effectiveness and safety of BA . 

Baseline ( n = 160) M3 ( n = 93) M6 ( n = 66) M9 ( n = 44) M12 ( n = 55) Last FU ( n = 126) 

(A) Effectiveness of BA 

Total cholesterol (mg/dL) 195.3 ± 56.5 155.0 ± 49.4 152.1 ± 44.4 147.3 ± 42.8 149.5 ± 38.0 154.0 ± 42.8 
Non-HDL-cholesterol (mg/dL) 140.2 ± 53.9 ∗ 104.6 ± 45.5 ∗ 101.9 ± 39.3 ∗ 99.2 ± 38.3 ∗ 98.1 ± 35.8 ∗ 102.3 ± 38.5 ∗

HDL-cholesterol (mg/dL) 54.4 ± 14.8 50.5 ± 14.8 50.2 ± 16.9 ∗ 48.1 ± 17.7 50.7 ± 15.6 51.7 ± 15.8 
Triglycerides (mg/dL) 126.4 ± 70.0 126.9 ±78.9 121.0 ± 93.8 124.4 ± 69.2 133.1 ± 146.8 128.4 ± 111.7 
Lipoprotein(a) (mg/dL) † 63.1 ± 73.8 - - - - 58.2 ± 68.4 
LDL-cholesterol (mg/dL) 116.1 ± 49.3 78.7 ± 43.0 ∗ 76.0 ± 38.5 ∗ 76.6 ± 35.1 ∗ 75.2 ± 30.1 ∗ 78.5 ± 36.0 ∗

Change in LDL-cholesterol (%) - −22.9 (−40.2, −9.0) −28.0 (−51.7, −1.4) −25.5 (−44.0, −0.5) −26.4 (−46.1; −6.1) −26.1 (−46.1; −9.68) 
LDL-cholesterol absolute change - −27.9 ± 36.8 −32.2 ± 41.0 −29.4 ± 34.9 −32.7 ± 42.1 −32.3 ± 37.1 
LDL-cholesterol by treatment goal (n, %) 

≤70 mg/dL - 7 (23.3) 6 (30.0) 1 (7.7) 3 (14.3) 12 (23.5) 
≤55 mg/dL - 25 (39.7) 18 (40.9) 15 (48.4) 16 (45.7) 45 (60.8) 

Distance to target (mg/dL) 56.7 ± 43.8 36.2 ± 36.7 33.3 ± 30.8 30.8 ± 27.0 25.8 ± 20.9 38.4 ± 27.4 

(B) Safety of BA 

Uric acid (mg/dL) 5.08 ± 1.40 5.68 ± 1.54 5.98 ± 1.35 ∗ 5.69 ± 1.43 ∗ 5.55 ± 1.54 5.80 ± 1.49 ∗

Increase in uric acid (n, %) - 3 (3.2) 0 (0) 1 (2.3) 1 (1.8) 5 (4.0) 
Fasting blood glucose (mg/dL) 98.2 ± 15.3 98.4 ± 14.5 101.0 ± 17.4 95.1 ± 12.6 102.0 ± 18.6 100.0 ± 16.3 
Transaminases elevation (n, %) - 0 (0) 1 (1.5) 0 (0) 0 (0) 0 (0) 
Myalgia (n, %) - 3 (3.2) 1 (1.5) 0 (0) 1 (1.8) 5 (4.0) 
Gastrointestinal disorders (n, %) 

Nausea - 1 (1.1) 0 (0) 0 (0) 0 (0) 0 (0) 
Vomiting - 1 (1.1) 1 (1.5) 0 (0) 0 (0) 0 (0) 
Diarrhea - 0 (0) 1 (1.5) 0 (0) 0 (0) 0 (0) 
Abdominal pain - 1 (1.1) 0 (0) 0 (0) 0 (0) 1 (.8) 

Other (n, %) - 0 (0) 0 (0) 0 (0) 1 (1.8) 1 (.8) 
Treatment discontinuation (n, %) - 4 (4.3) 5 (7.6) 2 (4.5) 1 (1.8) 12 (9.5) 

Abbreviations: BA, bempedoic acid; FU, follow-up; HDL, high-density lipoprotein; LDL, low-density lipoprotein; M, month. 
Values are expressed as mean ± standard deviation or number (percentage). Change in LDL-cholesterol is expressed as median and 95% confidence interval. Data were analyzed using a mixed-effects 

model. 
Values are expressed as mean ± standard deviation or median (25th and 75th percentile) or number (percentage). Data were analyzed using a mixed-effects model. 

∗P < .05 vs baseline. 
† n = 55. 
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Figure 2. Subgroup analysis of BA efficacy at last follow-up—values are expressed as mean (95% CI) . Groups were compared by 
independent-sample t-tests or Mann–Whitney U tests, depending on data distribution, and one-way analysis of variance for comparisons 
across more than 2 groups. Abbreviations: ASCVD, atherosclerotic cardiovascular disease; BA, bempedoic acid; ESC/EAS, European Society 
of Cardiology/European Atherosclerosis Society; LDL, low-density lipoprotein; PCSK9, proprotein convertase subtilisin kexin type 9. 

Table 3. Predictors of LDL-cholesterol target achievement 
at follow-up . 

Variable OR (Exp[B]) 95% CI P 

Age (per year) 1.045 0.991-1.103 .106 
Male sex 1.586 0.497-5.063 .436 
BMI 1.005 0.861-1.172 .953 
Familial hypercholesterolemia 0.045 0.004-0.523 .013 
Statin intensity-moderate 9.764 0.443-215.093 .149 
Statin intensity-high 17.125 0.767-382.298 .073 
PCSK9-targeting therapies use 31.817 2.568-394.167 .007 
Baseline LDL-cholesterol 1.008 0.990-1.027 .377 

Abbreviations: BMI, body mass index; LDL, low-density lipoprotein; 
OR, odds ratio; PCSK9, proprotein convertase subtilisin kexin type 9. 

Multivariable logistic regression model evaluating independent pre- 
dictors of LDL-cholesterol target achievement at last available follow- 
up, according to European Society of Cardiology/European Atheroscle- 
rosis Society 2019 goals ( < 55 mg/dL for very high-risk, < 70 mg/dL 
for high-risk patients). Results are expressed as OR with 95% CI. Statin 
intensity at follow-up was categorized as moderate or high, with low 

intensity as reference. P values < .05 were considered statistically sig- 
nifican t. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Safety of BA 

BA was generally well tolerated throughout the follow-
up period ( Table 2 , panel B). A modest but statistically
Please cite this article as: Pavanello et al., Clinical implementation of bempedo
clinic, Journal of Clinical Lipidology, https://doi.org/10.1016/j.jacl.2025.09.033 
significant increase in serum uric acid was observed as
early as month 6 (5.98 ± 1.35 mg/dL) and month 9
(5.69 ± 1.43 mg/dL), compared to baseline values (5.08 ±
1.40 mg/dL, P < .05). This trend persisted at the last follow-
up (5.80 ± 1.49 mg/dL). Clinically relevant hyperuricemia
occurred in 5 patients (4.0%), in whom allopurinol therapy
was initiated, allowing for effective management of the con-
dition without treatment discontinuation. Fasting glucose re-
mained stable over time, with no relevant changes compared
to baseline. Regarding adverse events, muscle-related symp-
toms were reported in 5 patients (4.0%), while gastrointesti-
nal side effects were infrequent and mild, including isolated
cases of nausea, vomiting, diarrhea, and abdominal pain (all
< 2%). 

Transient and asymptomatic transaminase elevations—
defined as 3 times the upper limit of normal increase—was
observed in only 1 case (1.5%) during follow-up, and no hep-
atotoxicity was documented. Treatment discontinuation oc-
curred in 12 patients (9.5%) overall, with no clear clustering
of adverse events driving withdrawal. During follow-up, 2
new ASCVD events were recorded: 1 case of minor ischemic
stroke due to occlusion of the right posterior cerebral artery,
and 1 case of chronic coronary syndrome in a patient with
a history of myocardial infarction. Both events occurred in
patients at high-risk. 
ic acid in blood lipid management: Real-world data from an Italian lipid 
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Discussion 

This relatively large study on BA, conducted in a Eu-
ropean country where the prescription of this drug is
widespread, confirms its excellent tolerability and clinical ef-
fectiveness. The present series of patients confirmed the ex-
cellent LDL-cholesterol lowering activity of BA, that, when
given in combination with ezetimibe, leads to falls in the
range of those occurring with high intensity statins. 16 In the
forecast of future development of a triple drug, BA, eze-
timibe, and statin, 17 the excellent tolerability of BA will
provide a safe and very effective treatment ( > 60% LDL-
cholesterol reduction) to a large number of patients not wish-
ing to undergo repeated injections. Three months after the
first administration, BA led to a median LDL-cholesterol re-
duction of 22.9%, consistent with a meta-analysis report-
ing a mean reduction of 22.4%. 18 This lipid-lowering effect
was sustained throughout follow-up. The magnitude of LDL-
cholesterol reduction varied among patient subgroups: –26%
in patients with diabetes, 19 −21.1% in statin-intolerant in-
dividuals, 6 and −15.1% in patients with FH. 16 In our co-
hort, patients with FH experienced an LDL-cholesterol re-
duction of −18%, which is consistent with findings from
CLEAR Wisdom. However, unlike what was observed in
randomized clinical trials, the reduction in LDL-cholesterol
among FH patients in our study was lower than that seen
in non-FH individuals. Additionally, we observed a greater
LDL-cholesterol reduction in patients treated with BA as
monotherapy compared to those on combination therapy
with statins (−30.7% vs −23.6%). Among patients on
statins, LDL-cholesterol reduction was more pronounced in
those receiving moderate-intensity statins compared to high-
intensity regimens (−75.4% vs −53.2%). These findings
from our cohort underscore the heterogeneity of response
to BA in clinical practice, raising the question of how these
results compare with those observed in broader, real-world
populations. 

Only a few studies have evaluated the effectiveness of
BA in real-world clinical settings. A retrospective study
conducted at the Preventive Cardiology Center of Oregon
Health & Science University (OHSU) 20 reported a greater
LDL-cholesterol reduction (−36.7%), which occurred pri-
marily within the first 3 months of treatment. This was
followed by a gradual decrease in the effect over time,
with LDL-cholesterol reductions aligning more closely with
those observed in our cohort (−31% and −20.3% at 6 and
12 months, respectively). This study also highlighted in-
terindividual variability in treatment response, identifying
both hyper-responders and hypo-responders. Similarly, the
OHSU study found that hypo-responders were predomi-
nantly patients taking higher doses of high-intensity statins
and other nonstatin therapies, confirming observations from
phase 3 clinical trial data. However, it was noted that the sub-
groups analyzed were too small to allow for robust statisti-
cal analysis. 21 Similar findings were reported in 2 other real-
world studies conducted in the United Kingdom and Bel-
gium, which documented mean LDL-cholesterol reductions
 

Please cite this article as: Pavanello et al., Clinical implementation of bempedo
clinic, Journal of Clinical Lipidology, https://doi.org/10.1016/j.jacl.2025.09.033 
of −32.3% and −27%, respectively. 22 Another real-world
Italian study, conducted in a Southern region of the country
and involving a non-FH cohort with a shorter follow-up, re-
ported a greater LDL-cholesterol reduction (approximately
−36%) and a comparable proportion of patients achieving
the < 55 mg/dL target, despite differences in baseline charac-
teristics and treatment context. 23 Moreover, that study high-
lighted excellent adherence (99%) and persistence (90%) to
BA, with infrequent and reversible adverse events. Impor-
tantly, an exploratory pharmacoeconomic analysis suggested
cost savings associated with BA use in patients not achieving
LDL-cholesterol goals on background therapy. 23 

Notably, the occurrence of major side effects listed in the
Summary of Product Characteristics (SmPC)—namely hy-
peruricemia leading to gout and tendon rupture—was mini-
mal and manageable in our cohort. Liver and hematological
safety also appeared satisfactory. No significant differences
in lipid-lowering response were observed between sexes,
supporting the evidence that the cardiovascular benefits of
BA are independent of sex. 24 

Beyond its clinical performance, a deeper look into the
chemical nature and pharmacological class of BA provides
further insight into its mechanisms and potential pleiotropic
effects. 

BA represents the most recent development in the chem-
ical class of so-called “fraudulent fatty acids.”25 This class,
which includes fibrates, omega-3 fatty acids, certain herbi-
cides, and other agents, is generally associated with peroxi-
some proliferation and liver enlargement, and, in some cases,
has been linked to hepatic tumor formation. 8 Interestingly,
although BA shares some chemical features with classical
peroxisome proliferators (eg, long hydrocarbon chain diols
or diacids with central ether or ketone moieties), 26 its effect
on liver weight is modest. Even more unexpectedly, BA has
been shown to induce regression of hepatic steatosis inde-
pendently of its ATP citrate lyase (ACLY)-inhibitory activ-
ity. 27 , 28 

The unique mechanism of action of the agent, ie, inhibi-
tion of ACLY, with a potential additional activation of AMP-
activated protein kinase (AMPK), 29 has highlighted other
possible beneficial effects. Although AMPK activation is a
major mechanism of action of other metabolic agents, such as
metformin (Glucophage), 30 ACLY inhibition may exert dis-
tinct and complementary actions. One of the most promising
among these is the potential of ACLY inhibitors to overcome
resistance to immune checkpoint inhibitors in cancer treat-
ment, by upregulating PD-L1 expression through polyunsat-
urated fatty acid peroxidation and cGAS–STING pathway
activation of innate immunity. 31 The potential of the drug
to suppress diet-induced liver steatosis 32 has also indicated
some novel aspects of the BA mechanism. It appears, in fact,
that the antisteatotic effect is independent of ACLY. ACLY
deficiency, in fact, paradoxically leads to raised liver fat in
animals on an appropriate diet. 33 By a similar mechanism,
ie, by acting on de novo lipogenesis, ACLY could promote
cardiac fibrosis in pathological conditions. Gene silencing
of ACLY reduced fibrosis, a major form of left ventricular
ic acid in blood lipid management: Real-world data from an Italian lipid 

https://doi.org/10.1016/j.jacl.2025.09.033


8 Journal of Clinical Lipidology, Vol 000, No , Month 2025

ARTICLE IN PRESS
JID: JACL [mNS;October 22, 2025;13:37]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

remodeling in heart failure, thus providing a new therapeu-
tic target for this severe clinical condition. 34 A further un-
expected beneficial activity of BA is in the management of
polycystic renal disease, 35 a condition where the agent could
positively interact with tolvaptan, the only drug available for
this condition. Apparently, a fixed dose combination of the 2
could soon become available. 

While these mechanistic insights expand our understand-
ing of BA’s potential, its practical value ultimately depends
on how it is integrated into real-world lipid-lowering strate-
gies. It is important to highlight that the initial indication for
BA was limited to patients with statin intolerance. However,
clinical practice—as well as our own findings—suggests a
broader role for this agent. In particular, BA now represents
a valuable therapeutic option also for patients who are not
fully at LDL-cholesterol target, even in the absence of com-
plete statin intolerance, when the residual gap to goal is mod-
est ( ∼20%-25%). This approach is especially useful in high-
or very high-risk patients already receiving oral combination
therapy (statin + ezetimibe) but still not at target, where the
addition of BA may help avoid—or at least delay—the need
for injectable therapies. 

Nonetheless, the current regulatory limitation imposed by
Italian reimbursement criteria, which restricts prescription to
patients who fail to reach their LDL-cholesterol goal despite
maximally tolerated therapy, represents a barrier to the ear-
lier and more strategic use of BA. The adoption of more flex-
ible criteria—based on the actual “gap to goal” rather than
absolute intolerance or therapeutic failure—could broaden
access to this medication, allowing it to become an integral
component of a dynamic and stepwise lipid-lowering algo-
rithm, in line with ESC/EAS recommendations. 

Limitations 

This study has several limitations: (i) its retrospective
and single-center design may limit the applicability of the
results to other settings; (ii) although the cohort was rela-
tively large, the number of patients in certain subgroups (eg,
FH or PCSK9 inhibitor users) was limited, potentially af-
fecting the power of subgroup analyses. Third, adherence
to BA and concomitant therapies was assessed through pa-
tient self-report during clinical visits, without objective mea-
sures such as pharmacy refill data or electronic monitoring,
which may have introduced reporting bias and overestimated
true adherence. Additionally, variability in follow-up dura-
tion and background LLT may have influenced the magni-
tude of LDL-cholesterol reduction observed. 
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