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BACKGROUND: Cardiovascular risk in men rises around the fourth decade of life, whereas women
appear to be protected by sex hormones until menopause. This, in turn, tends to negatively affect the
lipid profile. Since the 1980s, the incidence of cardiovascular diseases has been reported to progres-
sively decline in men, but it has persisted almost unchanged in women. Major clinical trials on statins
have been mostly conducted in men and have fostered the introduction of these agents into clinical
practice worldwide. However, only few reports have examined a possible differential activity of statins
in the 2 genders, providing in some cases opposite findings.

OBJECTIVE: To evaluate gender-related differences in statin responses.
METHODS: Variations of lipid profile after 1-year of treatment with different statins in 337 dyslipi-

demic patients (171 men and 166 women).
RESULTS: In this series of patients, a significantly attenuated reduction of total cholesterol and low-

density lipoprotein cholesterol in women vs men on drug treatment was noted after adjustment for dose
and statin power (low-density lipoprotein cholesterol: 228.5 6 11.8% in men vs 222.7 6 11.8% in
women; P , .001).

CONCLUSIONS: The present study indicates that statin treatment has a reduced effectiveness in
improving the plasma lipid profile in dyslipidemic women vs men. Whether such gender-related dif-
ferences may have an impact on clinical outcomes remains to be elucidated.
� 2015 National Lipid Association. All rights reserved.

Cardiovascular diseases (CVDs) are the leading cause
of morbidity and mortality in women after the age of
50 years in most developed countries.1 Cardiovascular

(CV) morbidity and mortality start to increase at the age
of 40 years in men and about 10 years later in women.2

However, in specific conditions, such as immediately after
a coronary event or a percutaneous transluminal coronary
angioplasty, mortality appears to be higher in women than
in men,3 and long-term mortality data after acute myocar-
dial infarction are worse in older women than in men of
the same age.4
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In men, the presence of risk factors determines the onset
of coronary artery disease (CAD) from the third to fourth
decade onward, whereas in women, the presence of sex
hormones during the reproductive life is associated with a
relative risk reduction, the onset of arterial disease being
postponed until after surgical or natural menopause.5,6 CV
events are less frequent in women until the fifth to sixth
decade. Since the mid-1980s, the incidence of CAD in
men has declined progressively, whereas it has remained
fairly constant in women.7,8

Because statins provide the most effective pharmaco-
logic approach to the reduction of CV risk, a possible
differential response both in terms of risk and of lipid
changes in the 2 genders has been investigated by some
authors. An early meta-analysis by Walsh and Pignone9 on
studies conducted with cholesterol-lowering drugs in
women reported a definite reduction in CV events in sec-
ondary prevention, but this did not clearly occur among
those in primary prevention. The meta-analysis on 11 ran-
domized secondary prevention studies by Gutierrez et al10

came to the same conclusion, that is, statin therapy is an
effective strategy in the secondary prevention of CV events
in both sexes. More recently however Petretta et al11 exam-
ined the impact of gender in the primary prevention of CV
events and of total mortality with statin therapy. Although a
clear reduction of risk, but not of total mortality, was noted
in men, statin treatment in women did not appear to exert a
clear beneficial effect on total mortality or CV events.

The possibility that a reduced lipid-lowering activity
of statins may occur in women has been suggested by a
number of authors. A multinational study12 reported that
women show a reduced cholesterol reduction after statins
and a less frequent attainment of the cholesterol goals of
the National Cholesterol Education Program Adult Treat-
ment Panel III or of other national guidelines. A similar
conclusion, that is, a reduced attainment of treatment tar-
gets, was also reached by the e-Registry in Germany.13

Very recently, a retrospective study on 950 CAD patients
followed by a large cardiology subspecialty of clinical
practice, confirmed a different reduction in low-density
lipoprotein cholesterol (LDL-C) levels between the 2 gen-
ders, in particular women being less likely to achieve their
lipid goals.14 We attempted to confirm these findings in a
series of patients of both genders in predominantly primary,
but also secondary prevention settings, followed for 1 year
or longer and based on our findings offer potential explana-
tions for such interaction.

Methods

Study subjects

In this retrospective observational study, we evaluated
a total of 337 dyslipidemic Italian patients of the Lipid
Clinic recruited from April 2010. They were selected

from a sample of 7500 men and women regularly
followed at the Clinic. Of the initial 7500 patients, we
excluded from our analysis those who were well respond-
ing to diet alone, patients treated with nutraceuticals or
fibrates and those who had experienced side effects with
statins. Of patients treated with statins, we took into
account only those with baseline LDL-C between 170 and
250 mg/dL and those who were on a stable statin dose for
at least 1 year (Fig. 1).

The medication compliance was assessed for the dura-
tion of the study, considering that patients are regularly
followed from the physicians of the Center. Every patient
undergoes an average of 3 to 4 clinical examinations and
laboratory analyses per year. Clinical and laboratory data
are recorded into an electronic clinic chart (Lipid Chart).
Dose changes or treatment suspension and adverse events
or other particular conditions referred by the patients during
the clinical examination are reported in the Lipid Chart.
Adherence to treatment was verified with a questionnaire,
asking whether patients took the medication, whether it was
taken at the right time, and whether medication has stopped
for any reason. Patients not entirely compliant were
excluded from the analysis.

Total CV risk was estimated with the Systematic COro-
nary Risk Evaluation (SCORE) algorithm, used in the
clinical management of CV risk in European countries.
Subjects were subdivided into 2 different SCORE charts
(high and low risks) based on gender, age, total cholesterol
(TC), systolic blood pressure, and smoking status, with
relative risk chart, qualifiers, and instructions. Four different
CV risk levels and LDL-C targets to be achieved are given:
very high risk (LDL-C goal,70 mg/dL and/or$50% when
target cannot be reached), high risk (LDL-C goal,100 mg/
dL), moderate risk (LDL-C goal,115 mg/dL), and low risk
(LDL-C goal not given).15,16

Laboratory procedures

A fasting plasma lipid and/or lipoprotein profile was
measured at the baseline and after 1 year of treatment.
Blood samples were collected in BD Vacutainer SST II
Advance tubes after an overnight fast and centrifuged at
4�C at low speed. The determination of plasma concentra-
tions of TC, high-density lipoprotein (HDL-C), and tri-
glycerides was performed with certified methods using an
auto-analyzer Integra 400 (Roche Diagnostics), as reported
by a number of clinical studies in this Institution.17 Concen-
trations of LDL-C were calculated using the Friedewald
formula.18

Statistical analyses

Results are expressed as means 6 standard deviation.
Lipid values at baseline and after 12 months of treatment
with statins were compared by paired t test (z test for binary
data) for pretreatment and posttreatment in men and
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