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Abstract

This study aimed to evaluate the effect of continuing or
discontinuing statin therapy during pregnancy on maternal lipid
profile, maternal complications, and neonatal outcomes in women
who took statins before pregnancy. A retrospective cohort study
included 180 women who took statins before pregnancy and
delivered at perinatal centers in Vladikavkaz between 2021 and
2025. Participants were divided into two groups: those who
continued statins during pregnancy (n=94) and those who
discontinued therapy upon pregnancy recognition (n=86).
Demographic data, lipid profiles at four time points, maternal
outcomes (preeclampsia, gestational diabetes, preterm birth,
cesarean section, postpartum hemorrhage), and neonatal outcomes
(Apgar score, birth weight, low birth weight, congenital anomalies,
NICU admission) were assessed. In the discontinuation group,
LDL cholesterol increased from 2.5 mmol/L before pregnancy to
4.3 mmol/L in the third trimester. In the continuation group, LDL
levels remained stable (2.4—2.7 mmol/L). The decision to continue
therapy was made by 52.2% of women and was independently
associated with familial hypercholesterolemia and a history of
cardiovascular events. Maternal complications did not differ
between groups. Statin continuation was associated with lower
neonatal birth weight (3180 g vs. 3350 g, p=0.031) and a trend
toward higher low birth weight (9.6% vs. 3.5%, p=0.096).
Congenital anomalies were comparable between groups (1.1% vs.
1.2%). Discontinuing statins during pregnancy leads to a marked
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increase in LDL cholesterol but is not associated with increased
maternal complications.
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Introduction

Cardiovascular diseases remain the leading cause of death among
women worldwide, and dyslipidemia plays a key role in their
development. Over recent decades, the prevalence of dyslipidemia
has reached epidemic proportions. According to a systematic
and meta-analysis, the global prevalence of
hypercholesterolemia among adults is approximately 24%, while
elevated low-density lipoprotein cholesterol (LDL-C) is detected
in nearly 19% of adults (Ballena-Caicedo et al., 2025). Significant
regional differences exist, with the highest rates of low high-
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density lipoprotein cholesterol (HDL-C) and mixed dyslipidemia
observed in the Middle East and Latin America. A concerning
trend is the progressive increase in hypertriglyceridemia and low
HDL-C, indicating an epidemiological transition in lipid disorders
(Ballena-Caicedo et al., 2025). This problem is particularly
important among women of reproductive age, as dyslipidemia not
only increases the risk of cardiovascular events in the mother but
may also adversely affect pregnancy outcomes and offspring
health (Noubiap et al., 2022; Svendsen et al., 2025).

Statins, inhibitors of HMG-CoA reductase, are the cornerstone of
pharmacotherapy for dyslipidemia and the mainstay of primary
and secondary cardiovascular prevention. In women of
reproductive age, statins are prescribed for several life-saving
indications. Familial hypercholesterolemia (FH), an autosomal
dominant genetic disorder characterized by extremely elevated
LDL-C from birth, occurs with a frequency of approximately 1 in
250 individuals in the general population and, left untreated, leads
to atherosclerosis and cardiovascular events at a young age
(Abifadel & Boileau, 2023; Mulder ef al., 2025). Beyond FH,
indications for statin therapy in young women include a history of
coronary
revascularization, as well as type 2 diabetes mellitus with target
organ damage and metabolic syndrome (Visseren et al., 2022).

acute syndrome, ischemic stroke, myocardial
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Furthermore, substantial gender differences exist in statin
prescribing: women are less likely than men to achieve LDL-C
targets, more often experience delays in treatment initiation, and
have higher rates of therapy discontinuation, due to both biological
factors and systemic issues in healthcare delivery (Graham & Raal,
2021; Colvin et al., 2021; Almotawah et al., 2023; Ansari et al.,
2023; Stoev et al., 2023; Li et al., 2024; Samaranayake et al., 2024;
Son & Lee, 2024; Prada et al., 2024; Rodriguez et al., 2025).

Until recently, statins were absolutely contraindicated during
pregnancy and were classified as category X by the US Food and
Drug Administration (FDA). This classification was based on
animal studies demonstrating teratogenic effects at doses many
times higher than therapeutic human doses (Edison & Muenke,
2004; Bittencourt, 2022). However, observational studies in
humans over the past two decades have not confirmed a significant
increase in the risk of congenital anomalies with first-trimester
statin exposure (Karadas et al., 2022; Khalili et al., 2025;
Christensen ef al., 2026). A key event was the FDA's July 2021
decision to remove the category X label from all statins. In its
official statement, the FDA noted that "the benefits of statins may
include prevention of serious or potentially fatal events in a small
group of patients at very high risk" and that "contraindication of
these drugs for all pregnant women is not appropriate." At the same
time, the FDA emphasized that for most patients, statins should be
discontinued upon pregnancy recognition, although individualized
decisions to continue therapy may be made in cases of extremely
high cardiovascular risk (Bittencourt, 2022).

The evolving understanding of statin use in pregnancy has led to a
new clinical paradigm based on individualized risk-benefit
assessment. The European Society of Cardiology, in its guidelines,
allows continuation of statin therapy during pregnancy in patients
with documented coronary atherosclerosis (Pham et al., 2022).
Particular attention is paid to drug selection: hydrophilic statins,
especially pravastatin, are preferred during pregnancy because
they are substrates of P-glycoprotein, an efflux pump that limits
placental transfer. Experimental studies show that pravastatin
concentrations in fetal tissues are only about 30% of maternal
levels (Bittencourt, 2022). Lipophilic statins (atorvastatin,
simvastatin) readily cross the placenta and are potentially less safe
for the fetus; therefore, switching from a lipophilic to a hydrophilic
statin is recommended when continuation of therapy is necessary
(Bittencourt, 2022; Ghelfi et al., 2025; Lins Serafim et al., 2025).

Despite changes in the regulatory framework, clinical guidelines
remain fragmentary, and the management of pregnancy in women
taking statins is characterized by considerable variability
(Mohammadi et al., 2024; Nugraha et al., 2024; Suyunbaevna et
al., 2024). Key unresolved issues include assessment of
cardiovascular risk when statins are discontinued during
pregnancy, lipid profile dynamics across trimesters, fetal safety of
continued therapy, and long-term outcomes of children exposed to
statins in utero (Bittencourt, 2022; Gera et al., 2025). Large
nationwide cohort studies from South Korea and Norway have
demonstrated that statin discontinuation during pregnancy is not
associated with an increased risk of cardiovascular events in the
mother, even in very high-risk subgroups (patients with FH or
documented atherosclerotic cardiovascular disease) (Cho et al.,

2026). Moreover, statin discontinuation was associated with more
favorable fetal outcomes, including lower risks of stillbirth and low
birth weight (Cho et al., 2026). The Norwegian nationwide study
found no statistically significant association between first-
trimester statin use and the risk of congenital anomalies, and an
updated meta-analysis similarly confirmed no increased risk of
major malformations (Chang et al., 2021; Kay et al., 2025).

A recent Japanese nationwide consultation-based cohort study (n
= 968) similarly found no significant increase in congenital
anomalies following first-trimester statin exposure (1.6% vs.
1.6%). However, higher risks of preterm birth and low birth weight
were observed in weighted analyses (Fujioka ef al., 2026). A 2025
systematic review and meta-analysis of 11 studies (10,482 women)
reported a pooled relative risk for preeclampsia of 0.78 (95% CI:
0.33-1.83, p = 0.57), indicating no statistically significant
association, though high heterogeneity (I* = 94%) and potential
benefits of early initiation were noted (Costantine et al., 2021; Rao
et al., 2022). Recent clinical reviews have reinforced that
pravastatin is considered safer than other statins for use during
pregnancy, with no reports of abnormal pregnancy outcomes
(Akbar et al., 2024; Lins Serafim et al., 2025).

At the same time, several questions remain open. Some studies
suggest that statin use during pregnancy may be associated with an
increased risk of preterm birth and low birth weight, warranting
further investigation (Chang er al., 2021; Kay et al., 2025).
Moreover, data on long-term outcomes of children exposed to
statins in utero, including neurocognitive development and
metabolic profiles, are largely absent (Kay et al., 2025). Particular
concern centers on the effects of statins on fetal cholesterol
synthesis, as cholesterol is critically important for myelination of
the nervous system, synaptogenesis, and steroid hormone synthesis
(Svendsen et al., 2025).

In the Russian Federation, studies analyzing clinical practice
regarding pregnancy management in women taking statins are
virtually nonexistent (Mulu et al., 2023; Najjar, 2023). It is
unknown what the actual frequency of statin prescribing is among
Russian women of reproductive age, which factors influence the
decision to continue or discontinue therapy upon pregnancy
recognition, what the dynamics of lipid profile are across
trimesters in women with discontinued versus continued statin
therapy, and which maternal and neonatal outcomes are associated
with each approach in real-world clinical practice.

The aim of this study was to evaluate the effect of continuing
versus discontinuing statin therapy during pregnancy on maternal
lipid profile dynamics, maternal complication rates, and neonatal
outcomes in women who took statins before pregnancy, based on
data from perinatal centers in Vladikavkaz for the period 2021—
2025.

Materials and Methods

A retrospective cohort study was conducted, approved by the local
ethics committee of North Ossetian State Medical Academy
(Vladikavkaz, Republic of North Ossetia-Alania, Russia). Due to
the retrospective nature and use of anonymized data, informed
consent was not required. The study was performed at perinatal
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centers in Vladikavkaz, including data from pregnant women
followed and delivered at these centers between January 1, 2021,
and December 31, 2025.

Inclusion criteria were statin use for at least three months before
pregnancy, singleton pregnancy, gestational age at delivery
between 37 and 42 weeks, complete lipid profile data in at least
two time points (before pregnancy and in one trimester), and
availability of maternal and neonatal outcome data. Exclusion
criteria were multiple pregnancy, preterm birth (<37 weeks),
severe extragenital pathology (decompensated heart defects, end-
stage renal disease, oncological diseases), and absence of data on
statin use during pregnancy or lipid profile at the analyzed time
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Figure 1. Directed acyclic graph (DAG) illustrating the relationships between baseline factors, the decision to
continue or discontinue statin therapy during pregnancy, lipid profile, and maternal-neonatal outcomes.

Data were extracted from individual pregnancy and delivery
records (form No. 111/u), birth histories (form No. 096/u),
newborn records (form No. 097/u), and electronic databases. Data
collection was performed by two teams of student researchers with
subsequent cross-checking to minimize errors.

For each patient, we recorded age at delivery, pre-pregnancy body
mass index, parity (primiparous or multiparous), clinical status
before pregnancy (diagnosis for which statins were prescribed,
including familial hypercholesterolemia, dyslipidemia due to
obesity or metabolic syndrome, prior myocardial infarction or
stroke, type 2 diabetes), arterial hypertension, and smoking status.

Regarding statin therapy, we collected drug name (atorvastatin,
rosuvastatin, simvastatin, pravastatin, pitavastatin), daily dose,
duration before pregnancy, whether therapy was continued or
discontinued, and if continued, dosing regimen during pregnancy,
and whether switching from a lipophilic to a hydrophilic statin
occurred (Aksoy & Akaydin, 2024; Jegede, 2024; Singar, 2024).

Laboratory parameters included total cholesterol, LDL-C, HDL-C,
and triglycerides, assessed at four time points: before pregnancy
(3—12 months before conception), first trimester (8—12 weeks),
second trimester (24-28 weeks), and third trimester (32-36
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weeks). Postpartum lipid profiles (4-8 weeks after delivery) were
also recorded when available.

Maternal outcomes included preeclampsia, gestational diabetes
mellitus, preterm birth (<37 weeks), mode of delivery
(spontaneous vaginal or cesarean section), and postpartum
hemorrhage (blood loss >500 mL for vaginal delivery or >1000
mL for cesarean section) (World Health Organization, 2012).
Neonatal outcomes included Apgar score at 1 and 5 minutes, birth
weight, low birth weight (<2500 g), congenital anomalies (ICD-10
diagnosis), and admission to the neonatal intensive care unit
(Harrison et al., 2021).

Data were analyzed using IBM SPSS Statistics 26.0 and R 4.2.0
(Sanchez et al., 2021; Ko et al., 2022). Normality was assessed
with the Kolmogorov-Smirnov test. Since distribution was non-
normal, quantitative data are presented as median (Q1; Q3) and
categorical data as n (%). Groups were compared using the Mann-
Whitney U test for quantitative variables and the > or Fisher's
exact test for categorical variables. Lipid dynamics within each
group across four time points were assessed using the Friedman
test with post-hoc Wilcoxon and Bonferroni correction (o0 =
0.0083). Multivariable logistic regression was used to identify
factors associated with statin continuation and neonatal outcomes,
adjusting for confounders (age, BMI, parity, diabetes, and
hypertension). Results are presented as aOR with 95% CI. All tests
were two-sided with a = 0.05. Sample size calculation (80%
power, o = 0.05) required 62 patients per group; we included 94
and 86.

Table 1. Clinical and demographic characteristics of patients

Results and Discussion

Between January 1, 2021, and December 31, 2025, 180 women
meeting the inclusion criteria were selected from perinatal centers
in Vladikavkaz. Of these, 94 women (52.2%) continued statin
therapy during pregnancy (Group 1), and 86 women (47.8%)
discontinued statins upon pregnancy recognition (Group 2). The
group size ratio was approximately 1.09:1.

Clinical and demographic characteristics. Baseline characteristics
are shown in Table 1. Women in the continuation group were
slightly older than those in the discontinuation group, but the
difference was not statistically significant. Pre-pregnancy body
mass index and the proportion of primiparous women were similar
between groups.

The most common indication for statin prescription before
pregnancy in the overall cohort was familial hypercholesterolemia,
documented in 101 (56.1%). Familial
hypercholesterolemia was significantly more frequent in the
continuation group than in the discontinuation group. A history of
cardiovascular events (myocardial infarction or ischemic stroke)

women

was also more frequent in the continuation group. Type 2 diabetes
mellitus and pre-pregnancy arterial hypertension occurred with
comparable frequency in both groups, although a trend toward
higher rates was observed in the continuation group. The
proportion of smokers was negligible in both groups.

Characteristic Group 1: Continuation (n=94) Group 2: Discontinuation (n=86) p
Age, years [Me (Q1; Q3)] 34 (30; 38) 32 (28; 36) 0.082
Pre-pregnancy BMI, kg/m? [Me (Q1; Q3)] 27.5(24.2;31.8) 26.8 (23.5;30.4) 0.341
Primiparous, n (%) 51(54.3) 49 (57.0) 0.752
Familial hypercholesterolemia, n (%) 61 (64.9) 40 (46.5) 0.014
History of cardiovascular events, n (%) 28 (29.8) 11(12.8) 0.006
Type 2 diabetes mellitus, n (%) 19 (20.2) 12 (14.0) 0.267
Pre-pregnancy hypertension, n (%) 24 (25.5) 15 (17.4) 0.189
Smoking, n (%) 8 (8.5) 6 (7.0) 0.701

Statin therapy characteristics. In the continuation group, the most
frequently prescribed statins were pravastatin (43 women, 45.7%)
and rosuvastatin (31 women, 33.0%). Atorvastatin was taken by 15
women (16.0%), while simvastatin and pitavastatin were less
common (3.2% and 2.1%, respectively). In 22 women (23.4%) in
the continuation group, the drug was switched from a lipophilic
statin (atorvastatin or simvastatin) to a hydrophilic statin
(pravastatin or rosuvastatin) upon pregnancy recognition. In the
discontinuation group, the most frequently prescribed statins
before pregnancy were atorvastatin (37 women, 43.0%) and
rosuvastatin (28 women, 32.6%).

Lipid profile dynamics. In the continuation group, median LDL-C
remained stable throughout pregnancy: 2.4 mmol/L before
pregnancy, 2.5 mmol/L in the first trimester, 2.6 mmol/L in the
second trimester, and 2.7 mmol/L in the third trimester.
Differences between time points were not statistically significant

(p=0.324). In the discontinuation group, LDL-C increased
significantly from 2.5 mmol/L before pregnancy to 3.2 mmol/L in
the first trimester, 3.9 mmol/L in the second trimester, and 4.3
mmol/L in the third trimester (p<0.001). Pairwise comparisons
revealed significant differences between baseline and the second
and third trimesters, as well as between the first and third
trimesters. Between-group differences were significant starting
from the first trimester and increased thereafter.

Total cholesterol dynamics followed a similar pattern. In the
continuation group, total cholesterol remained stable, whereas in
the discontinuation group, it progressively increased from 4.6
mmol/L before pregnancy to 6.8 mmol/L in the third trimester.
Triglycerides increased physiologically toward the third trimester
in both groups, with higher absolute values in the discontinuation
group. HDL-C levels did not differ between groups and remained
stable throughout pregnancy (Table 2).
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Table 2. Lipid profile dynamics

Parameter Baseline Trimester 1 Trimester 2 Trimester 3 p within p between
LDL-C, mmol/L
Group 1 (continuation) 2.4(2.0;2.9) 2.5(2.1;3.0) 2.6 (2.1;3.1) 2.7(2.2;3.2) 0.324
Group 2 (discontinuation) 2.5(2.0;3.0) 3.2(2.7;3.8) 3.9(3.3;4.6) 4.3 (3.6;5.0) <0.001
p between groups 0.562 0.008 <0.001 <0.001 <0.001
Total cholesterol, mmol/L
Group 1 (continuation) 4.5(3.9;5.1) 4.6 (4.0;5.2) 4.8 (4.1;5.4) 4.9 (4.2;5.5) 0.187
Group 2 (discontinuation) 4.6 (4.0;5.2) 5.4 (4.8;6.1) 6.2 (5.5;7.0) 6.8 (6.0;7.6) <0.001
p between groups 0.438 0.012 <0.001 <0.001 <0.001
Triglycerides, mmol/L
Group 1 (continuation) 1.4 (1.1;1.8) 1.6 (1.2;2.0) 2.1(1.7;2.6) 2.6 (2.1;3.2) <0.001
Group 2 (discontinuation) 1.4 (1.1;1.9) 1.8 (1.4;2.3) 2.4(1.9;3.0) 3.0(2.4;3.7) <0.001
p between groups 0.891 0.234 0.078 0.042 0.187

*Note: Data are presented as median (Q1; Q3). p within — Friedman test; p between — Mann-Whitney U test for each time point.*

Maternal outcomes. Maternal outcomes are shown in Table 3. The
frequency of preeclampsia (8.5% vs. 7.0%), gestational diabetes
mellitus (12.8% vs. 10.5%), cesarean section (28.7% vs. 26.7%),
and postpartum hemorrhage (4.3% vs. 3.5%) did not differ

Table 3. Maternal outcomes

between groups. Preterm birth (<37 weeks) occurred in 9.6% of
women in the continuation group and 5.8% in the discontinuation
group, but this difference was not statistically significant
(p=0.347).

Outcome Group 1: continuation (n=94) Group 2: discontinuation (n=86) P
Preeclampsia, n (%) 8 (8.5) 6 (7.0) 0.701
Gestational diabetes mellitus, n (%) 12 (12.8) 9 (10.5) 0.631
Preterm birth (<37 weeks), n (%) 9 (9.6) 5(5.8) 0.347
Cesarean section, n (%) 27 (28.7) 23 (26.7) 0.764
Postpartum hemorrhage, n (%) 4(43) 33.5) 0.789

Neonatal outcomes. Neonatal outcomes are shown in Table 4.
Apgar scores at 1 and 5 minutes did not differ between groups.
Median birth weight was significantly lower in the continuation
group (3180 g vs. 3350 g, p=0.031). Low birth weight (<2500 g)

Table 4. Neonatal outcomes

occurred in 9.6% of the continuation group and 3.5% of the
discontinuation group (p=0.096). The frequency of congenital
anomalies was comparable between groups (1.1% vs. 1.2%).
NICU admission rates did not differ (7.4% vs. 5.8%, p=0.662).

Outcome Group 1: continuation (n=94) Group 2: discontinuation (n=86) p
Apgar at 1 minute [Me (Q1; Q3)] 8(7;8) 8(7;8) 0.652
Apgar at 5 minutes [Me (Q1; Q3)] 9(8;9) 9(8;9) 0.721
Birth weight, g [Me (Q1; Q3)] 3180 (2950; 3420) 3350 (3100; 3580) 0.031
Low birth weight (<2500 g), n (%) 9(9.6) 3(3.5) 0.096
Congenital anomalies, n (%) 1(1.1) 1(1.2) 0.987
NICU admission, n (%) 7(7.4) 5(5.8) 0.662

Logistic regression analysis. Multivariable logistic regression
identified familial hypercholesterolemia and a history of
cardiovascular events as independent predictors of statin
continuation during pregnancy. Baseline LDL-C, age, BMI, and
pre-pregnancy hypertension showed no significant association.
After adjusting for confounders (maternal age, BMI, parity,
diabetes, and hypertension), statin continuation was associated
with lower birth weight but not with low birth weight, congenital
anomalies, or NICU admission.

This retrospective cohort study of 180 women who took statins
before pregnancy provides three key findings. First, statin
discontinuation was associated with a progressive increase in
LDL-C during pregnancy (from 2.5 to 4.3 mmol/L), while
continuation kept LDL-C stable (2.4-2.7 mmol/L). Second,
maternal complication rates (preeclampsia, gestational diabetes,
preterm birth) did not differ between groups. Third, statin
continuation was associated with significantly lower birth weight
(3180 g vs. 3350 g, p = 0.031) without an increase in congenital
anomalies (Aschenbrenner, 2021; Vahedian-Azimi et al., 2021).
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Lipid Profile Dynamics

The rise in LDL-C in the discontinuation group is consistent with
physiological lipid changes during pregnancy, driven by increased
hepatic lipogenesis and hormonal shifts (Zhu et al., 2022). This
mechanism ensures fetal cholesterol supply for myelination,
steroid synthesis, and cell membrane formation (Firatligil ef al.,
2025). In the continuation group, stable LDL-C levels demonstrate
that statins maintain their pharmacological activity during
pregnancy despite changes in pharmacokinetics (increased volume
of distribution, higher clearance, lower albumin levels) (Hirsch ez
al., 2022). Although LDL-C levels in the discontinuation group
exceeded target values for high-risk patients, large nationwide
cohort studies from 2025-2026 have shown that short-term statin
discontinuation during pregnancy (9-10 months) is not associated
with increased maternal cardiovascular events, even in very high-
risk subgroups (familial hypercholesterolemia, documented
atherosclerotic disease) (Lewek et al., 2024). The protective effect
of prior long-term statin therapy may persist for months after
discontinuation (Cuchel et al., 2023).

Predictors of Continuation

In our study, 52.2% of women continued statins during pregnancy.
Multivariable logistic ~ regression identified familial
hypercholesterolemia and a history of cardiovascular events as
independent predictors of continuation, consistent with guidelines
limiting continuation to very high-risk cases (Lumsden &
Pagidipati, 2022). Notably, 23.4% of women in the continuation
group switched from a lipophilic to a hydrophilic statin
(pravastatin or rosuvastatin), reflecting clinical adoption of
evidence that hydrophilic statins are preferred during pregnancy
due to P-glycoprotein-mediated placental efflux, with fetal
pravastatin levels only about 30% of maternal levels (Christensen
et al., 2023; Poornima et al., 2023).

Preeclampsia and Maternal Outcomes

Preeclampsia rates did not differ between groups (8.5% vs. 7.0%,
p = 0.701). This finding is consistent with a 2025 meta-analysis of
11 studies (10,482 women) which reported a pooled relative risk
of 0.78 (95% CI: 0.33-1.83, p = 0.57) (Lewek & Banach, 2022).
Although the difference was not statistically significant, some
subgroup analyses have suggested that early statin initiation
(before 20 weeks of gestation) might be associated with a trend
toward lower preeclampsia risk, warranting further investigation
(Ramanathan et al., 2026). Other maternal outcomes (gestational
diabetes, preterm birth, cesarean section, postpartum hemorrhage)
also showed no differences, possibly due to true lack of effect or
insufficient statistical power (Nielsen ef al., 2025).

Neonatal Outcomes and Fetal Safety

Statin continuation was associated with significantly lower birth
weight (3180 g vs. 3350 g, p = 0.031) and a trend toward higher
low birth weight (<2500 g: 9.6% vs. 3.5%, p = 0.096). This aligns
with studies suggesting that cholesterol synthesis inhibition in the
fetus may limit growth, as cholesterol is critical for myelination,
membrane formation, and steroid synthesis (Nabizadeh et al.,
2023; Firatligil et al., 2025). However, NICU admission rates and

Apgar scores did not differ, suggesting that the effect on birth
weight is not clinically significant (Mauricio & Khera, 2022).
Congenital anomaly rates were low and comparable between
groups (1.1% vs. 1.2%), confirming observational studies that
found no significant teratogenic risk (Aschenbrenner, 2021;
Vahedian-Azimi et al., 2021). This evidence led the FDA to
remove category X labeling from all statins in July 2021 (Poornima
etal., 2023).

Gender Differences

Women are less likely than men to achieve LDL-C targets,
experience delayed treatment initiation, and have higher
discontinuation rates due to biological and systemic factors
(Zamora et al., 2023; latan et al., 2024). Pregnancy adds further
complexity, but our data show that in real-world practice, a
significant proportion of high-risk women continue statins during
pregnancy, reflecting a shift toward individualized risk-benefit
assessment (Poornima et al., 2023; Patel et al., 2025).

Limitations

This study has several limitations: retrospective design, relatively
small sample size (180 patients) limiting power for rare outcomes,
lack of control for potential confounders (diet, physical activity,
other medications, gestational BMI), absence of postpartum lipid
data in some patients, no long-term follow-up of children, and
limited external validity (two centers in southern Russia)
(Stiirzebecher & Laufs, 2026).

Practical Recommendations

For most women with moderate cardiovascular risk, statin
discontinuation upon pregnancy recognition with resumption after
lactation is reasonable (Yang et al., 2022; Poornima et al., 2023).
For women at very high risk (recent cardiovascular events, severe
familial hypercholesterolemia with LDL-C >13 mmol/L),
continuation with a hydrophilic statin (pravastatin) at the minimum
effective dose may be considered, along with mandatory fetal
growth monitoring (Christensen ef al., 2023; Lewek et al., 2024).
Future prospective studies and registries are needed to assess long-
term outcomes of statin-exposed children and to determine the role
of statins in preeclampsia prevention (Lewek & Banach, 2022;
Akbar et al., 2024).

Conclusion

This retrospective cohort study of 180 women who took statins
before pregnancy and delivered at perinatal centers in Vladikavkaz
between 2021 and 2025 compared lipid profile dynamics and
maternal and neonatal outcomes between those who continued or
Statin
discontinuation was associated with a marked progressive increase
in LDL cholesterol, reaching 4.3 mmol/L by the third trimester,
while continuation kept LDL cholesterol stable within the range of

discontinued  statin  therapy during pregnancy.

2.4-2.7 mmol/L. The decision to continue therapy was made by
52.2% of women and was independently associated with familial
hypercholesterolemia and a history of cardiovascular events.
Maternal complication rates (preeclampsia, gestational diabetes,
preterm birth) did not differ between groups. Statin continuation
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was associated with significantly lower neonatal birth weight
(3180 g vs. 3350 g, p=0.031) and a trend toward higher low birth
weight (9.6% vs. 3.5%, p=0.096), while congenital anomaly rates
(1.1% vs. 1.2%), Apgar scores, and NICU admission did not differ.
For most women with moderate cardiovascular risk, statin
discontinuation upon pregnancy recognition with resumption after
lactation is reasonable. For women at very high risk (recent
cardiovascular events, severe familial hypercholesterolemia),
continuation with hydrophilic statins (pravastatin) at the minimum
effective dose may be considered with mandatory fetal growth
monitoring. The main limitations of this study are its retrospective
design, relatively small sample size, and lack of long-term child
outcome data. Further prospective studies are needed to assess the
long-term effects of in utero statin exposure on neurocognitive and
metabolic development of offspring.

Acknowledgments: None
Conflict of interest: None
Financial support: None

Ethics statement: This retrospective cohort study was
conducted in accordance with the ethical standards of the
institutional research committee of North Ossetian State Medical
Academy (Vladikavkaz, Republic of North Ossetia-Alania,
Russia) and with the principles of the Declaration of Helsinki
(2013 revision). Due to the retrospective nature of the study and
the use of anonymized data from medical records (individual
pregnancy and delivery records, birth histories, newborn records,
and electronic databases), informed consent was not required. All
patient data were processed in compliance with applicable data
protection regulations. Patient confidentiality was maintained
throughout the study by anonymizing all clinical data, with
removal of all personal identifiers prior to analysis and publication.

References

Abifadel, M., & Boileau, C. (2023). Genetic and molecular
architecture of familial hypercholesterolemia. Journal of
Internal Medicine, 293(2), 144-165.
doi:10.1111/joim.13577

Akbar, M. 1. A., Azis, M. A.,, Riu, D. S., Wawengkang, E.,
Ernawati, E., Bachnas, M. A., Sulistyowati, S., Dachlan, E.
G., Mose, J. C., & Dekker, G. (2024). INOVASIA study: A
multicenter randomized clinical trial of pravastatin to
prevent preeclampsia in high-risk patients. American
Journal of Perinatology, 41(9), 1203—1211. doi:10.1055/a-
1798-1925

Akbar, M. 1. A., Yosediputra, A., Pratama, R. E., Fadhilah, N. L.,
Sulistyowati, S., Amani, F. Z., Ernawati, E., Dachlan, E. G.,
Angsar, M. D., & Dekker, G. (2024). INOVASIA study: A
randomized open controlled trial to evaluate pravastatin to
prevent preeclampsia and its effects on sFIt1/PIGF levels.
American Journal of Perinatology, 41(3), 300-309.
doi:10.1055/a-1673-5603

Aksoy, C., & Akaydin, A. (2024). The impact of strategic
leadership on employee performance: A study of the

aviation industry. Journal of Organizational Behavior
Research, 9(2), 42-53. doi:10.51847/3xix50rUCJ

Almotawah, F., Balhareth, J., Zamandar, H., Halawani, S., &
AlHassan, F. (2023). The attitude of special needs patients'
parents in KSA towards general anesthesia in dental
treatment. Annals of Dental Specialty, 11(2), 111-119.
doi:10.51847/yT7SIjOWYZ

Ansari, S. H., Albusair, D., Alangari, L., Alsudairy, N,
Alsuhaibani, L., & Alqurashi, R. (2023). Impact of
teledentistry during the COVID-19 pandemic on Saudi
patients' satisfaction and treatment outcomes. Annals of
Dental Specialty, 11(2), 129-135.
doi:10.51847/X7LSvAO0AV2

Aschenbrenner, D. S. (2021). Statins no longer contraindicated in
pregnancy. American Journal of Nursing, 121(11), 22.
doi:10.1097/01.NAJ.0000798992.09378.14

Babaei, E., Shirvani, M., Salehi, L., & Gohari, M. (2023). Late-
onset Stargardt disease; a clinical condition may be
misdiagnosed: A case report. Journal of Advanced
Pharmacy Education & Research, 13(2), 128-130.
doi:10.51847/FDIEBOV59X

Ballena-Caicedo, J., Zuzunaga-Montoya, F. E., Loayza-Castro, J.
A., Vasquez-Romero, L. E. M., Tapia-Limonchi, R., De
Carrillo, C. I. G., & Vera-Ponce, V. J. (2025). Global
prevalence of dyslipidemias in the general adult population:
A systematic review and meta-analysis. Journal of Health,
Population and Nutrition, 44(1), 308. doi:10.1186/s41043-
025-01054-3

Bittencourt, M. S. (2022). Statins and pregnancy — New FDA
recommendations. Arquivos Brasileiros de Cardiologia,
119(1), 1-2. doi:10.36660/abc.20220413

Chang, J. C., Chen, Y. J., Chen, L. C., Lin, W. S, Chen, Y. M., &
Lin, C. H. (2021). Perinatal outcomes after statin exposure
during pregnancy. JAMA Network Open, 4(12), e2141321.
doi:10.1001/jamanetworkopen.2021.41321

Cho, Y., Kang, D., Lim, H., Lee, H., Choi, E. Y., Shin, J. Y., &
Choi, K. H. (2026). Association of statin discontinuation in
pregnancy with maternal cardiovascular health and birth
outcomes: A nationwide cohort study. Circulation, 153(7),
504-515. doi:10.1161/CIRCULATIONAHA.125.078919

Christensen, J. J., Bogsrud, M. P., Holven, K. B., Retterstol, K.,
Veiered, M. B., & Nordeng, H. (2023). Use of statins and
other lipid-modifying agents across pregnancy: A
nationwide drug utilization study in Norway in 2005-2018.
Atherosclerosis, 368, 25-34.
doi:10.1016/j.atherosclerosis.2022.11.022

Christensen, J. J., Holven, K. B., Bogsrud, M. P., Retterstol, K.,
Roeters van Lennep, J. E., Michelsen, T. M., Veierad, M.
B., & Nordeng, H. (2026). Statin use in pregnancy and risk
of congenital malformations: A Norwegian nationwide
study. European Heart Journal, 47(3), 318-327.
doi:10.1093/eurheartj/ehaf592

Colvin, C. L., Poudel, B., Bress, A. P., Derington, C. G., King, J.
B., Wen, Y., Chen, L., Bittner, V., Brown, T. M., Monda,
K. L., et al. (2021). Race/ethnic and sex differences in the
initiation of non-statin lipid-lowering medication following
myocardial infarction. Journal of Clinical Lipidology,
15(5), 665-673. doi:10.1016/j.jacl.2021.08.001



J Biochem Technol (2026) 17(1): 137-146

144

Costantine, M. M., West, H., Wisner, K. L., Caritis, S., Clark, S.,
Venkataramanan, R., Stika, C. S., Rytting, E., Wang, X,
Ahmed, M. S., etal. (2021). A randomized pilot clinical trial
of pravastatin versus placebo in pregnant patients at high
risk of preeclampsia. American Journal of Obstetrics and
Gynecology, 225(6), 666.1-666.¢15.
doi:10.1016/j.aj0g.2021.05.018

Cuchel, M., Raal, F. J., Hegele, R. A., Al-Rasadi, K., Arca, M.,
Averna, M., Bruckert, E., Freiberger, T., Gaudet, D.,
Harada-Shiba, M., et al. (2023). 2023 Update on European
Atherosclerosis ~ Society  consensus

familial

statement  on

homozygous hypercholesterolemia: ~ New
treatments and clinical guidance. European Heart Journal,
44(25), 2277-2291. doi:10.1093/eurheartj/ehad 197

Edison, R. J., & Muenke, M. (2004). Central nervous system and
limb anomalies in case reports of first-trimester statin
exposure. New England Journal of Medicine, 350(15),
1579-1582. doi:10.1056/NEJM200404083501524

Firatligil, F. B., Tuncdemir, S., Sucu, S., Reis, Y. A., Ozkan, S.,
Dereli, M. L., Sucu, S. T., & Engin-Ustun, Y. (2025).
Association of the triglyceride-glucose index and the ratio
of triglyceride to high-density lipoprotein cholesterol with
fetal macrosomia in nulliparous pregnant women: A
prospective case-control study. BMC Pregnancy and
Childbirth, 25(1), 175. doi:10.1186/s12884-025-07317-5

Fujioka, 1., Goto, M., Anzai, T., Takahashi, K., Koinuma, S., &
Murashima, A. (2026). Pregnancy and neonatal outcomes
following statin exposure in early pregnancy: A nationwide
consultation-based cohort study in Japan. BMC Pregnancy
and Childbirth, 26(1):449. doi:10.1186/s12884-026-08932-
6

Gera, P., Frishman, W. H., & Aronow, W. S. (2025). The use of
statins during pregnancy in patients diagnosed with
preeclampsia: A systematic review. Cardiology in Review,
10.1097/CRD.0000000000000906.
publication.
https://doi.org/10.1097/CRD.0000000000000906

Ghelfi, A. M., Miranda, G., Voto, L. S., Zilberman, J. M., Del
Sueldo, M. A., Waisman, F., Baroni, M., Ferretti, M. V.,
Moran, J. P., Corrales-Barboza, A., et al. (2025). Statins and
preeclampsia: An update from the Working Group on
Hypertension in Women, Argentine

Advance online

Society  of
Hypertension. Hipertension y Riesgo Vascular, 42(3), 147—
155. doi:10.1016/j.hipert.2025.03.001

Graham, D. F., & Raal, F. J. (2021). Management of familial
hypercholesterolemia in pregnancy. Current Opinion in
Lipidology, 32(6), 370-3717.
doi:10.1097/MOL.0000000000000790

Harrison, J. E., Weber, S., Jakob, R., & Chute, C. G. (2021). ICD-
11: An international classification of diseases for the
twenty-first century. BMC Medical Informatics and
Decision Making, 21(Suppl. 6), 206. doi:10.1186/s12911-
021-01534-6

Hirsch, A., Ternovsky, N., Zwas, D. R., Rotem, R., Amir, O., &
Hirsh Raccah, B. (2022). The effect of statins exposure
during pregnancy on congenital anomalies and spontaneous
abortions: A systematic review and meta-analysis. Frontiers

in Pharmacology, 13, 1003060.

doi:10.3389/fphar.2022.1003060

latan, 1., Akioyamen, L. E., Ruel, 1., Guerin, A., Hales, L.,
Coutinho, T., Brunham, L. R., & Genest, J. (2024). Sex
differences in treatment of familial hypercholesterolemia: A
meta-analysis. European Heart Journal, 45(35), 3231-
3250. doi:10.1093/eurheartj/ehae417

Jegede, A. O. (2024). Comparison of job satisfaction among
pharmacists in different practice settings in Nigeria. Journal
of Organizational Behavior Research, 9(2), 28-41.
doi:10.51847/Hx3ZrNIk4Z

Karadas, B., Uysal, N., Erol, H., Acar, S., Koc, M., Kaya-Temiz,
T., Koren, G., & Kaplan, Y. C. (2022). Pregnancy outcomes
following maternal exposure to statins: A systematic review
and meta-analysis.  British  Journal of  Clinical
Pharmacology, 88(9), 3962-3976. doi:10.1111/bcp.15423

Karthikeyan, V., Muthupriya, P., Gopikrishna, M., & Sivakumar,
K. (2024). Effects of electromagnetic radiation and radio
frequency on freshwater Calanoid and Cyclopoid Copepods.
World Journal of Environmental Biosciences, 13(2), 1-5.
doi:10.51847/YY1qFBgHxk

Kay,H. Y., Jang, H. Y., Kim, I. W., & Oh, J. M. (2025). Pregnancy
and neonatal outcomes after fetal exposure to statins among
women with dyslipidemia: A nationwide cohort. European
Journal of Pediatrics, 184(6), 340. doi:10.1007/s00431-
025-06119-3

Khalili, P., Zhong, Z., & Peng, Y. (2025). The role of statins during
pregnancy on maternal risk of preeclampsia: A systematic
review and meta-analysis. BMC Pregnancy and Childbirth,
25(1), 841. doi:10.1186/512884-025-07967-5

Ko, S., Zhou, H., Zhou, J. J., & Won, J. H. (2022). High-
performance statistical computing in the computing
environments of the 2020s. Statistical Science, 37(4), 494—
518. doi:10.1214/21-sts835

Kovalchuk, 1., Mityuryayeva, 1., & Burlaka, I. (2024). KIM-1 is a
universal biomarker of kidney pathologies: True or false?
Journal of Advanced Pharmacy Education & Research,
14(4), 23-27. d0i:10.51847/jamPcMOVAP

Lewek, J., & Banach, M. (2022). Dyslipidemia management in
pregnancy: Why is it not covered in the guidelines? Current
Atherosclerosis Reports, 24(7), 547-556.
doi:10.1007/s11883-022-01030-w

Lewek, J., Bielecka-Dabrowa, A., Toth, P. P., & Banach, M.
(2024). Dyslipidemia management in pregnant patients: A
2024 update. European Heart Journal Open, 4(3), oeae032.
doi:10.1093/ehjopen/oeac032

Li, Q., Du, Y., & Yang, K. (2024). Comparison of life quality in
patients treated with fixed orthodontic treatment and clear
aligner therapy. Annals of Dental Specialty, 12(1), 72-76.
doi:10.51847/muAyliG40x

Lins Serafim, J., Lucas Santos de Menezes Teles, P., Souza Lima,
A. K., Dos Santos Coelho, J., Luna Maranhdo Conrado, P.,
Luna, V. L. M., Galvédo, P. V. M., & Conrado, G. A. M.
(2025). Clinical repercussions of statin use during
pregnancy: A review of the literature. Revista Brasileira de
Ginecologia e Obstetricia, 47,
doi:10.61622/rbgo/2025rbgo2

Lumsden, R. H., & Pagidipati, N. (2022). Management of
cardiovascular risk factors during pregnancy. Heart,

e-rbgo2.



145

J Biochem Technol (2026) 17(1): 137-146

108(18), 1438-1444. doi:10.1136/heartjnl-2021-319606
Mauricio, R., & Khera, A. (2022). Statin use in pregnancy: Is it
time for a paradigm shift? Circulation, 145(7), 496—498.
doi:10.1161/CIRCULATIONAHA.121.058983
Mohammadi, R. G., Rajaei, E., Ghanbaran, A., Fatemi-Behbahani,
S. A., & Mowla, K. (2024). Pregnancy and neonatal
in pregnant patients with inflammatory
arthropathy treated by etanercept: Retrospective study.

outcomes

Journal of Advanced Pharmacy Education & Research,
14(2), 58-62. doi:10.51847/6tZ1JUi9kV

Mulder, J. W. C. M., Schonck, W. A. M., Tromp, T. R., Reijman,
M. D., Reeskamp, L. F., Hovingh, G. K., Blom, D. J., &
Roeters van Lennep, J. E. (2025). Real-world family
planning and pregnancy practices

familial hypercholesterolemia.
Atherosclerosis, 404, 119187.
doi:10.1016/j.atherosclerosis.2025.119187

Mulu, E., Jenber, A. J., Tesfaye, A., & Belay, B. (2023). Integrated
management of onion thrips on onion, Mecha district,

in women with
homozygous

Ethiopia. World Journal of Environmental Biosciences,
12(1), 32-40. doi:10.51847/bbm;j8P5dll

Nabizadeh, F., Valizadeh, P., & Balabandian, M. (2023). Does
statin use affect amyloid beta deposition and brain
metabolism? CNS Neuroscience & Therapeutics, 29(5),
1434-1443. doi:10.1111/cns.14117

Najjar, A. A. (2023). Managing major foodborne mycotoxins: A
therapeutic approach for safety and health. World Journal of
Environmental Biosciences, 12(4), 46-53.
doi:10.51847/fhNKVgnWUR

Nielsen, S. K., Holt, A., Lamberts, M., Nouhravesh, N., Hashiba,
M., Schjerning, A. M., Elmegaard, M., Andersen, J. T.,
Gislason, G., Kristiansen, M., et al (2025). Pregnancy
protection in women of childbearing age prescribed RAS
inhibitors or statins: Cohort study. American Journal of
Medicine, 138(11), 1539-1549.¢4.
doi:10.1016/j.amjmed.2025.06.043

Noubiap, J. J., Nansseu, J. R., Lontchi-Yimagou, E., Nkeck, J. R.,
Nyaga, U. F., Ngouo, A. T., Tounouga, D. N., Tianyi, F. L.,
Foka, A.J., Ndoadoumgue, A. L., et al. (2022). Geographic
distribution of metabolic syndrome and its components in
the general adult population: A meta-analysis of global data
from 28 million individuals. Diabetes Research and
Clinical Practice, 188, 109924.
doi:10.1016/j.diabres.2022.109924

Nugraha, G., Widjiati, W., Aryati, A., KenconoWungu, C. D.,
Notopuro, H., Darmanto, W., Ariningrum, D., Hernowati,
T. E. Usman, I, (2024).
Lipopolysaccharide-induced pregnant mice had decreased

Poeranto, S., et al

serum iron while maintaining hepcidin level and Hampl
mRNA expression. Journal of Advanced Pharmacy
Education & Research, 14(2), 11-15.
doi:10.51847/9ZaeP69nEr

Patel, S. B., Belalcazar, L. M., Afreen, S., Balderas, R., Hegele, R.
A., Karpe, F., Ponte-Negretti, C. 1., & Rajpal, A. (2025).
American Association of Clinical Endocrinology consensus
statement: Algorithm for management of adults with
dyslipidemia — 2025 update. Endocrine Practice, 31(10),
1207-1238. doi:10.1016/j.eprac.2025.07.014

Pham, A., Polic, A., Nguyen, L., & Thompson, J. L. (2022). Statins
in pregnancy: Can we justify early treatment of
reproductive-aged women?  Current  Atherosclerosis
Reports, 24(8), 663—670. doi:10.1007/s11883-022-01039-1

Poornima, I. G., Pulipati, V. P., Brinton, E. A., & Wild, R. A.
(2023). Update on statin use in pregnancy. American
Journal of Medicine, 136(1), 12-14.
doi:10.1016/j.amjmed.2022.08.029

Prada, A. M., Cicaldau, G. 1. P., & Ciavoi, G. (2024). Resin
infiltration for white-spot lesion management after
orthodontic treatment. Asian Journal of Periodontics and
Orthodontics, 4, 19-23. doi:10.51847/ZTuGEanCSV

Ramanathan, J., Sullivan, D., Watts, G., Holven, K., & Tiong, Y.
S. (2026). Familial hypercholesterolemia in pregnancy.
Current Opinion in Endocrinology, Diabetes and Obesity,
33(2), 84-89. doi:10.1097/MED.0000000000000954

Rao, S. J., Martin, S. S., Lawson, S. M., Hailu, T., Davis, D. M.,
Nasir, K., Cainzos-Achirica, M., Blumenthal, R. S., &
Sharma, G. (2022). Evaluating the role of statins in
prevention of preeclampsia: Deeper insights into maternal
cardiometabolic changes. Journal of Clinical Lipidology,
16(4), 403-416. doi:10.1016/j.jacl.2022.04.007

Rodriguez, C. P., Burka, S., & Michos, E. D. (2025). Impact of sex
differences on lipids and statin utilization. Current
Atherosclerosis Reports, 27(1), 38. doi:10.1007/s11883-
025-01286-y

Samaranayake, L., Tuygunov, N., Schwendicke, F., Osathanon, T.,
Khurshid, Z., Boymuradov, S. A., Almutairi, M. H., Johari,
Y., Dukic, N., & Martu, M. A. (2024). Artificial intelligence
in prosthodontics: Transforming diagnosis and treatment
planning. Asian Journal of Periodontics and Orthodontics,
4,9-18. doi:10.51847/nNyZ6VD1da

Sanchez, R., Griffin, B. A., Pane, J., & McCaffrey, D. F. (2021).
Best practices in statistical computing. Statistics in
Medicine, 40(27), 6057-6068. doi:10.1002/sim.9169

Singar, F. A. W. (2024). Characterization of defatted cake
prepared from Egyptian olive's fruit (Wateeken Cultivar)
and its biological activity. World Journal of Environmental
Biosciences, 13(2), 31-35. doi:10.51847/R7K4g1FOdt

Son, S., & Lee, E. (2024). Studying the impact of non-surgical
periodontal treatment on glycosylated hemoglobin level in
non-diabetic people. Annals of Dental Specialty, 12(3), 1-6.
doi:10.51847/UevUGpXDMF

Stoev, A. N., Pavlova, Z., & Vasileva, 1. M. (2023). Innovative use
of 3D-printed metal appliances for orthodontic treatment of
palatally impacted maxillary canines. Asian Journal of
Periodontics and Orthodontics, 3, 44-52.
doi:10.51847/T0fTuJw29g

Stiirzebecher, P. E., & Laufs, U. (2026). Statin therapy during
pregnancy. European Heart Journal, 47(3), 328-330.
doi:10.1093/eurheartj/ehaf666

Suyunbaevna, E. G., Kozmanbetovna, T. A., Dosbaevna, K. K.,
Myrzaiym, M. K., Kubanychovna, K. A., & Zhenda, L.
(2024). Physical activity during pregnancy: Impacts on
maternal health and childbirth outcomes in Kyrgyzstan.
Journal of Advanced Pharmacy Education & Research,
14(3), 119-124. doi:10.51847/vSD5¢jPh0s

Svendsen, K., Christensen, J. J., Igland, J., Krogh, H. W., Mundal,



J Biochem Technol (2026) 17(1): 137-146

146

L. J., Jacobs, D. R., Jr., Bogsrud, M. P., Holven, K. B., &
Retterstol, K. (2025). Risk of adverse pregnancy outcomes
and impact of statin use in pregnant women with familial
hypercholesterolemia.  Atherosclerosis, 408, 120442.
doi:10.1016/j.atherosclerosis.2025.120442

Vahedian-Azimi, A., Bianconi, V., Makvandi, S., Banach, M.,
Mohammadi, S. M., Pirro, M., & Sahebkar, A. (2021). A
systematic review and meta-analysis on the effects of statins
on pregnancy outcomes. Atherosclerosis, 336, 1-11.
doi:10.1016/j.atherosclerosis.2021.09.010

Visseren, F. L. J., Mach, F., Smulders, Y. M., Carballo, D.,
Koskinas, K. C., Biack, M., Benetos, A., Biffi, A., Boavida,
J. M., Capodanno, D., et al. (2022). 2021 ESC guidelines on
cardiovascular disease prevention in clinical practice.
European Journal of Preventive Cardiology, 29(1), 5-115.
doi:10.1093/eurjpc/zwabl54

World Health Organization. (2012). WHO recommendations for
the prevention and treatment of postpartum hemorrhage.
World Health Organization.

Yang, Y. L., Li, J. H., & Sun, Y. H. (2022). Views on FDA's

withdrawal of strongest warning against using cholesterol-
lowering statins during pregnancy [Chinese]. Zhonghua Xin
Xue Guan  Bing Za Zhi, 50(9), 851-852.
doi:10.3760/cma.j.cn112148-20220402-00235

Zamora, A., Ramos, R., Comas-Cufi, M., Garcia-Gil, M., Marti-

Lluch, R., Plana, N., Alves-Cabratosa, L., Ponjoan, A.,
Rodriguez-Borjabad, C., Ibarretxe, D., et al. (2023). Women
with familial hypercholesterolemia phenotype are
undertreated and poorly controlled compared to men.
Scientific Reports, 13(1), 1492. doi:10.1038/s41598-023-
27963-z

Zhu, S. M., Zhang, H. Q., Li, C., Zhang, C., Yu,J. L., Wu, Y. T,

& Huang, H. F. (2022). Maternal lipid profile during early
pregnancy and birth weight: A retrospective study.
Frontiers in Endocrinology, 13, 951871.
doi:10.3389/fendo.2022.951871



