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INTRODUCTION

Women go through changes in life from menarche to menopause which is determined by 
hormones, biology, and reproductive cycles which impact their lipid levels and determine their 
atherosclerotic cardiovascular disease (ASCVD) risk. These factors contribute to different patterns 
of lipid levels across the lifespan between males and females.[1,2] After birth, lipid levels are similar 
in infants, but from about age 5 until puberty, girls have higher increases in total cholesterol 
(TC) and low-density lipoprotein (LDL) levels compared to boys.[1,3] During the reproductive 
period due to the beneficial action of estrogens in lowering TC and LDL and increasing high-
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density lipoprotein (HDL), women have lipid levels which 
are less atherogenic than men and this is the cause of less 
coronary artery disease (CAD) in premenopausal women. 
In the perimenopausal and menopausal periods, with the 
decline in estrogen, there is an increase in TC and LDL and 
HDL decreases which are associated with increased ASCVD 
risk. There is also a shift in HDL to a smaller sub fraction 
which loses their scavenger function of reverse cholesterol 
transport. LDL particles also transform into smaller, denser 
forms of LDL which are more proatherogenic. Genetically, 
determined lipoprotein (a) (LP[a]) levels are constant 
throughout life in men, but in women, there is a bimodal 
pattern with a second increase after menopause. In the 
elderly population, TC and LDL levels decline, though the 
decrease is less pronounced in women and triglycerides (TG) 
increase in women in contrast to men who have a decline in 
TG from midlife.[4-6] There are women-specific conditions 
such as Poly cystic ovarian syndrome (PCOS), pregnancy 
both normal or complicated by gestational diabetes (GDM), 
and preeclampsia or familial hypercholesterolemia (FH) 
which present different challenges and need deeper insight 
for appropriate management. The prevalence of metabolic 
syndrome (METS) is more common in females and this 
condition – with its clustering of risk factors – merits further 
understanding [Table 1].

The use of drugs such as estrogen containing oral 
contraceptive (OC) and hormone replacement therapy 
(HRT), and medications used for breast cancer can modify 
lipids and affect ASCVD risk in women.

MENARCHE

Menarche is associated with significant lipid changes, and the 
timing of menarche impacts lipid parameters. Early menarche 
is linked to higher TC, LDL, and TG and is associated with 
adverse cardiovascular (CV) risk later in life.[7,8] Childhood 
obesity is a key determinant of an early menarche.[9] A 
study of 2583 in African American women found that early 
menarche was linked to higher TG, increased incidence of 
METS and impaired fasting glucose later in life.[10] In a study 
of 160 girls from West Bengal, India, those with higher body-
mass index (BMI), waist circumference, waist-hip ratio, and 
body fat content had an earlier onset of menarche.[11]

Late menarche is associated with a more favorable profile 
including increased HDL and lower TG levels.[12] The China 
Health and Retirement Longitudinal Study in 5,492 women 
delayed menarche after the age 16 was linked to increased 
HDL-cholesterol and lower TG and TG/glucose (TGL) index 
(calculated as TG [mg/dL] × fasting blood glucose [mg/dL]) 
in middle-age. Every 1-year delay in menarche was associated 
with a 0.383  mg/dL increase in HDL and a 0.364  mg/dL 
decrease in TG.[10]

Changes in lipids during the menstrual cycle

Lipid levels undergo changes throughout the menstrual cycle. 
In the follicular phase, TC and LDL levels decrease due to 
relatively low estrogen levels. During the luteal phase, there 
is a reduction in TC and LDL levels due to rising estrogen 
and progesterone. HDL levels reach a peak during ovulation, 
corresponding to peak estrogen levels. TG levels do not vary 
significantly with the phases of menstrual cycle. It should 
be noted that a small variation in lipids of <10% can occur 
depending on the timing of the test relative to menstruation.

The use of estrogen oral OC pills has been linked to higher 
levels of HDL and TG and lower LDL. Women with high 
baseline levels of TG can have significant elevations of TG 
when taking OC.[13]

SEX DIFFERENCES IN LIPOPROTEIN 
METABOLISM

Sex differences in lipids arise from the interplay of hormones, 
biology, and genetics. The main female sex hormone is 17 
B-estradiol which acts through estrogen receptor alpha 
(ERα), estrogen receptor beta, and the G-protein-coupled 
estrogen receptor (GPER). The main male sex hormone, 
testosterone, acts on androgen receptors. These sex hormones 
have impact on synthesis and clearance of lipid components 
[Table 2].[14-16]

Genetic and hormonal factors influence obesity patterns: 
Men tend to have more abdominal obesity and visceral fat, 
whereas women have more gluteal obesity and subcutaneous 
fat. In obese men, hepatic production of TG-rich very LDL 
(VLDL) particle is increased compared to women. Estrogens 
reduce the number of atherogenic LDL particles by increasing 
the expression and activity of hepatic LDL-receptors and by 
inhibiting the actions of proprotein convertase subtilisin/
kexin type  9 (PCSK9). This leads to lower plasma levels of 
LDL and greater hepatic uptake of LDL particles. These effects 
are mainly mediated by ERα and GPER, and abnormalities in 
their signaling can result in smaller, more atherogenic LDL 
particles. PCSK9 levels increase in women with age unlike 
in men (who have stable levels with age): PCSK9 is typically 
higher in postmenopausal women and inversely correlates 
with estrogen levels. This may explain why LDL reduction 
after treatment with PCSK9 monoclonal antibodies is often 
less effective in women as compared to men.

Premenopausal women also have higher HDL levels than 
men. Estrogens increase HDL synthesis by upregulating 
adenosine triphosphate-binding cassette transporter A1 
(ABCA1)-mediated cholesterol efflux from peripheral cells to 
HDL, enhancing apolipoprotein A1 synthesis and inhibiting 
hepatic scavenger receptor class  B type-1, which reduces 
HDL clearance. Both endogenous estrogens and oral estrogen 
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therapy increase HDL levels. In contrast, the postmenopausal 
state is associated lower HDL levels and altered HDL 
functionality resulting in loss of CV protection.[14-16] In a study 
by Gupta et al. (India) TC, LDL, non-HDL,[17,18] and TG were 
higher in women than men and lower HDL (<40  mg/dL in 
men and 50 mg/dL in women) was more common in women 
over a 7-year period in 67365 subjects. Despite having worse 
lipid profiles, women received statin therapy less often.[18]

Sex differences in TG

The free fatty acids delivered to the liver from adipose tissue 
are converted to TG-rich VLDL. Visceral obesity, more 
common in men is associated with greater hepatic VLDL 
secretion.[19] In obese women, increased lipoprotein lipase 
activity leads to TG clearance, so women have lower TG levels 
than men despite obesity. These effects are predominantly 
mediated through ERα. The role of estrogen in controlling 
hepatic VLDL is illustrated by tamoxifen (used in hormone-
sensitive breast cancer), whose anti-estrogenic action causes 
excess hepatic VLDL production and metabolic dysfunction-
associated steatotic liver dysfunction (MASLD).[20] HRT 
in postmenopausal women, when given as oral estrogen, 
results to a raise in VLDL and TG levels due to increased 
production, whereas transdermal estrogen has a smaller 
impact on TG as compared to oral estrogens.[21] TG levels do 
not vary significantly with the menstrual cycle.[22]

Sex differences in LDL metabolism

LDL cholesterol is the major atherogenic lipoprotein. 
Estrogen decreases LDL levels by downregulating PCSK9 
expression.[23,24] These effects are mediated through ERα 
and GPER. Estrogens also affect LDL particle size and 
composition. PCSK9 levels are lower in premenopausal 
women than in men, resulting in fewer small, dense LDL 
levels, which contribute to CV protection in premenopausal 
women.

Sex differences in HDL metabolism

HDL cholesterol is the key mediator of reverse cholesterol 
transport, and higher levels are cardioprotective. 
Premenopausal women have higher HDL levels than men.
[25] Estrogens increase cholesterol efflux from vascular 
smooth muscle and peripheral cells by upregulating the  
ATP-Binding Cassette Transporter A1 (ABCA1) increasing 
HDL-mediated cholesterol clearance. Estrogens also increase 
ApoA1 synthesis (the major protein of HDL particles) and 
promote a shift toward the larger buoyant HDL2 subclass.[26] 
In postmenopausal state, hypoestrogenism results in reduced 
HDL levels and a shift to smaller HDL3 particles, which are 
less effective in mediating cholesterol efflux and therefore 
offer less CV protection.

Role of genetics

Genetic differences in sex chromosomes and sex hormones 
also impact lipoprotein metabolism. The expression of genes 
related to CV risk differs between males (XY) and females 
(XX). The higher expression of genes (such as Apoprotein 
A5 [APO A5], LDL Receptor [LDLR]) in females with two X 
chromosomes is associated with better lipid parameters and 
reduced CV risk.[27] Women with only one X chromosome 
(e.g. Turner syndrome) have higher LDL and TGL, increased 
small dense LDL and smaller HDL particles than women 
with two X chromosomes.[28]

POLYCYSTIC OVARIAN SYNDROME AND LIPID 
ABNORMALITIES

Dyslipidemia in PCOS is a hormonal disorder which 
affects 4–7% of women of reproductive age with cardinal 
features of menstrual irregularity, irregular ovulation, 
hyperandrogenism, hirsutism, infertility, and METS and 
dyslipidemia.[29-31] The major pathophysiologic component 
of PCOS is insulin resistance (IR) and visceral obesity.[32] The 
presence of PCOS causes metabolic disturbances of impaired 
glucose tolerance, diabetes mellitus, MASLD, and obstructive 
sleep apnea and enhances CV risk. A  large-scale study 
involving 1,75,000 women with PCOS identified a hazard 
ratio of 1.26 for CV outcomes of myocardial infarction, 
stroke during follow-up.[33] A third of women with PCOS also 
have METS, characterized by impaired glucose tolerance, 
elevated TC, and an increased TC to HDL ratio.[34]

Dyslipidemia is one of the most prevalent metabolic 
abnormalities in PCOS, occurring in up to 70% of patients 
causing increased CV risk.[35] PCOS is associated with chronic 
inflammation, raised C-reactive protein, abnormal endothelial 
function, and increase carotid intimal medial thickness.[36] The 
combination of dyslipidemia, IR, and chronic inflammation 
sets in a milieu of accelerated atherogenesis and results in 
enhanced long-term risk for CAD, stroke, and METS.[37,38]

Pathophysiology of dyslipidemia in PCOS

The key determinants of dyslipidemia in PCOS are probably 
IR and hyperandrogenism.[39,40] IR leads to increased 
hepatic synthesis of VLDL, impaired clearance of TG  -rich 
lipoproteins, and increased free fatty acid flux, resulting 
in elevated TG and reduced HDL.[41,42] Hyperandrogenism 
affects lipid metabolism by increasing hepatic lipase activity 
and an increased the production of small dense LDL particles 
and genes causing catabolism of HDL is upregulated.[43] A 
state of chronic low-grade inflammation occurs in PCOS 
which alters lipoprotein metabolism, while genetic factors 
contribute to elevated LDL and apolipoprotein levels.[44,45] A 
combination of multiple mechanisms produce a characteristic 
atherogenic lipid profile.
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Lipid profile alterations in PCOS

The most prominent lipid abnormalities in PCOS are elevated 
TG and reduced HDL levels. A meta-analysis reported that 
TG levels were approximately 26  mg/dL higher and HDL 
levels 6  mg/dL lower in women with PCOS compared to 
controls.[46] These alterations were not merely caused by a 
high BMI and indicate intrinsic abnormalities as they were 
persistent even after adjusting for the BMI.[47] Furthermore, 
PCOS is associated with a reduction in the HDL2 subclass, 
which possesses the strongest cardioprotective effects.[48,49] 
In contrast to typical insulin-resistant states, PCOS is often 
associated with elevated LDL levels. Meta-analyses have 
shown LDL levels to be 9–12 mg/dL higher in women with 
PCOS than in controls with the same BMI.[50] Moreover, 
LDL particles in PCOS are often smaller and denser, which 
is strongly associated with increased atherogenicity and 
CAD.[51,52] PCOS is frequently associated with alterations 
in apolipoproteins A-I, a major HDL component with anti-
atherogenic properties, which is significantly reduced in 
women with PCOS across all BMI ranges.[53] Apolipoprotein 
C-I, which inhibits hepatic uptake of TG-rich lipoproteins, 
is elevated even in the absence of overt dyslipidemia and 
also in lean women and may be an early marker of lipid 
disturbance.[54]

The genetic component of PCOS can be deciphered by the 
fact that LP(a), an independent risk factor for CV disease 
which is genetically determined is also frequently elevated 
in PCOS. Studies have shown that nearly a third of women 
with PCOS have LP(a) concentrations ≥30  mg/dL, even 
in the absence of traditional dyslipidemia.[55,56] Elevated 
LP(a) is particularly challenging as it is resistant to lifestyle 
modification and pharmacologic interventions, underscoring 
the need for comprehensive CV risk assessment in PCOS.

The management includes life style intervention, weight 
loss, and increased physical activity. Even a small weight loss 
of 5% can result in substantial improvement in metabolic 
parameters. The lowering of LDL is the primary target and 
non-HDL the secondary target in PCOS as recommended by 
the androgen excess and PCOS society.[57] Statins are the first-
line agents and offer additional benefits such as reductions in 
testosterone, C-reactive protein, and IR in addition to LDL 
lowering.[58] Additional agents such as fibrates and omega-3 
fatty acids may be used for TG lowering.

DYSLIPIDEMIA IN PREGNANCY

Physiology of lipids during pregnancy

Lipids play an essential role in meeting the metabolic 
requirements of pregnancy and ensuring appropriate 
fetal growth and development.[59] The requirement of 
lipids in early pregnancy is high to support placental and 
neurodevelopment and somatic growth of fetus. In the first 

6 weeks of gestation, lipid levels gradually decrease, followed 
by a progressive increase in all lipid parameters – including 
LP(a) – as pregnancy progresses. Nearly, all lipid fractions 
increase and peak by the third trimester, resulting in a 
more atherogenic profile than in non-pregnant individuals. 
Postpartum, these lipid levels decrease gradually over several 
months.

TG levels may rise by 250–300%, while LDL, HDL, and TC 
increase by 36%, 25%, and 43%, respectively. LP(a) levels 
also elevate, with genetic factors potentially accounting for 
increases up to 190%.

In the first and second trimesters, the body prepares for 
the anabolic phase of late pregnancy, with increased insulin 
secretion and increased production of cortisol, progesterone, 
leptin, and prolactin. In the third trimester, a net catabolic 
phase occurs, marked by greater IR and increased production 
of human placental lactogen and estrogen, further affecting 
lipid metabolism. It is recommended to assess lipid levels in 
both the first and third trimesters for all pregnant women, 
with additional investigations if abnormalities are detected.

Pregnant women with abnormal lipid profiles should be 
carefully monitored for gestational diabetes mellitus (GDM 
), preeclampsia, and fetal wellbeing.[60,61] It is important to 
differentiate the typical hyperlipidemic response during 
pregnancy from abnormal lipid changes. A  TC level above 
250  mg/dL is, however, considered abnormal during 
pregnancy. Although the LDL/HDL ratio typically remains 
stable, there is an increase in small dense LDL and LP(a) 
particles, contributing to atherogenic risk.

During the first trimester, high TC and TG and low HDL 
predict adverse outcomes such as GDM, pulmonary 
embolism, and preterm birth. High TG and low HDL levels in 
the third trimester have been linked to large-for-gestational 
age babies and macrosomia.[13] Parveen et al. (Aligarh, India) 
reported that the TC, TGL, VLDL, and LDL levels are higher 
in pregnant women with GDM preeclampsia, preterm labor, 
or small-for date–babies.[61] In Bhuvaneswar, India, Das et 
al. found that GDM was associated with higher TC, VLDL, 
and TGL levels.[62] In a study by Singh et al. (270 pregnant 
women), lipid abnormalities (elevated Serum TC, TGL, and 
LDL levels and lower HDL) detected in early pregnancy 
predicted later development of preeclampsia.[63]

The treatment of dyslipidemia in pregnancy is mainly 
lifestyle changes in diet and exercise and medications are 
preferentially avoided. In severe cases such as familial FH 
bile acid, sequestrants can be used. Statins can be used in 
patients with FH or established ASCVD patients. Pregnant 
patients with markedly elevated TG, omega 3 fatty acids 
may be used to decrease risk of pancreatitis. Statins, 
ezetimibe, and bile acid sequestrants are safe to use with 
breast feeding.
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METS

METS refers to a cluster of factors, including abdominal 
obesity, hypertension, IR, dyslipidemia, and glucose 
intolerance. Gerald Raven originally termed it as syndrome 
X.[64] The prevalence of METS is high among women, 
particularly those with diabetes. An analysis of newly 
diagnosed diabetes patients showed that 82.9% had METS, 
with a significantly higher prevalence in women (89.9%) 
than in men (78.2%, P < 0.001).[65] Women with METS 
face an elevated risk of CV morbidity and mortality; this 
highlights the need for gender-specific approaches in the 
CV risk assessment and management.[66] METS is more 
common in postmenopausal women.[67] In premenopausal 
women, several factors such as genetics, IR, obesity, lifestyle 
choices, disrupted circadian rhythms, sleep disturbances, 
inflammation, hormonal imbalances, ovarian conditions, 
GDMs, and pre-eclampsia may play a role in the development 
of METS.

The components of METS differ in men and women. Men 
exhibit a higher prevalence of hypertension, hyperglycemia, 
and hypertriglyceridemia, whereas women have a greater 
prevalence of abdominal obesity and low HDL.[68] These 
differences are linked to variations in fat distribution, 
hormonal influences, and menopause onset. In women 
aging and increased in waist circumference are associated 
with high visceral adipose tissue which is more closely 
linked to metabolic risk than subcutaneous fat. Among 
women, the prevalence of abdominal obesity, hypertension, 
hyperglycemia, and hypertriglyceridemia increase with age, 
whereas in men, only hypertension and hyperglycemia tend 
to increase with age. In younger women, the most common 
METS pattern is high TG, low HDL, and increased waist 
circumference, while older women often meet all the criteria 
for METS.[69]

In a study of 280 adults of Dakshina Kannada, India, the 
prevalence of METS was 33.9%, 52.9% were obese and 
18–49 years were 2.3  times more likely to have METS than 
over 50  years. Women had higher odds of METS than 
men (odds ratio 1.49), and those with low socio-economic 
status were at higher risk.[70] However, a study from the 
National family Health survey India (2015–2016) found a 
much lower METS prevalence: 1.1% in men versus 1.5% in 
women. Yet, component prevalence was high (hypertension: 
43.6% in men, 30% in women; impaired fasting glucose: 
53.2% in men, 49.6% in women; and obesity: 2.2% in men, 
3.8% in women).[71] The longitudinal aging study in India 
(66,606 individuals; 2017–2018) reported an overall METS 
prevalence of 4.83%, higher in females, urban residents, 
and physically inactive individuals. These data highlights 
an increasing trend of METS and its components in India, 
with females at higher risk underscoring the urgent need for 
concerted public health action.[72]

MENOPAUSE AND LIPID ABNORMALITIES

During reproductive period, women have higher HDL and 
lower LDL levels than men menopause which is characterized 
by a decrease in estrogen and an increase in androgen 
levels.[73] The reduction in estrogen with menopause is linked 
to increased prevalence of METS, higher TC, LDL, and TG, 
and lower HDL; it is also associated with central obesity, 
reduced muscle mass, increased rates of hypertension, IR, 
and a higher risk of CV disease [Table 3].[74]

Lower estrogen levels also lead to increased activity of 
lipoprotein lipase and PCSK9 – a protein that degrades LDL 
receptors on hepatocytes – resulting in 30–50% increase 
in LDL levels. Estrogen therapy has demonstrated efficacy 
in improving these lipid abnormalities. Changes in other 
hormone during menopause also adversely affect lipid levels. 
Higher testosterone levels in menopause are associated with 
a more atherogenic profile, including increased TC, LDL, 
and TG. Follicle-stimulating hormone (FSH) is elevated in 
perimenopausal women and correlates with higher TC and 
LDL. Women undergoing menopausal hormone therapy 
showed about a 30% reduction in FSH levels.

In a study of 252 pre-  and postmenopausal women by 
Rustagi et al., TC, LDL, TG, VLDL, and the TC/HDL and 
LDL/HDL ratios were higher in postmenopausal women, 
but HDL levels were also higher in the postmenopausal 
group.[75] Mallick et al. found that women tend to develop 
more atherogenic lipid profiles (elevated TC, TGL, and LDL/
HDL ratio) in the perimenopausal period as compared to late 
reproductive period.[76]

A meta-analysis of 48 studies found a significant increase 
in LDL cholesterol during the menopausal transition: 
An average increase of 0.46 mmol/L and an annual 
postmenopausal increment of 0.03 mmol/L.[77] The 
menopausal transition also leads to changes in HDL 
metabolism: reduced estradiol increases lipolytic enzyme 
activity, converting large HDL into smaller particles. The 
study of women’s health across the nation, which followed 
over 3,000 women aged 42–52 for more than 25 years, found 
that menopause increased HDL levels but was associated 
with adverse changes in HDL subclasses and content. There 
was a 30–49% increase in small dense LDL particles, a 
reduction in the protective HDL2 subfraction, and a relative 
increase in HDL3.[78]

Postmenopausal women generally have higher TG levels than 
premenopausal women. LP(a) levels rise with age in both 
sexes, but women experience an additional increase around 
age of 50. Studies have shown that women who undergo 
hysterectomy with bilateral oophorectomy have increased 
LP(a) levels, whereas unilateral oophorectomy does not, 
highlighting the link between ovarian hormone loss and 
elevated LP(a).[79]
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their lives in the post-menopausal phase.Women who are 
more than 6 years post-menopause tend to have higher LDL 
and lower HDL levels compared to women who are early 
post- menopause.[84]

CONCLUSION

Women have differing lipid levels and patterns across their 
lifespan due to interactions of hormones, environment, 
and genes. There are important differences in dyslipidemia 
in men and women in various phases of life. Recognizing 
the dynamic shifts in lipid profile from menarche to 
menopause can inform personalized risk assessment and 
treatment strategies. Pathological conditions such as PCOS 
nd METS significantly increase ASCVD risk in women. 
There is an urgent need for more inclusive clinical trials that 
consider hormonal status, reproductive history, sex-specific 
risk factors, and genetic background. Future guidelines 
should integrate preventive cardiology with reproductive 
endocrinology to develop personalized lipid-lowering 
strategies and sex-specific recommendations for women.
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Table 1: Metabolic syndrome criteria in women versus men.

Component Criteria for women Criteria for men
Waist circumference >88 cm >102 cm
Fasting glucose Diabetes mellitus 

(DM) or FBG ≥110 
mg/dL

Diabetes mellitus 
(DM) or FBG  
≥110 mg/dL

HDL cholesterol <50 mg/dL <40 mg/dL
Triglycerides (TG) ≥150 mg/dL ≥150 mg/dL
Blood pressure ≥130/85 mmHg ≥130/85 mmHg
HDL: High density lipoprotein, FBG: Fasting blood glucose

Table 2: Sex differences in metabolic syndrome.

Female Male
Predominantly peripheral fat 
distribution

Predominantly central 
(abdominal) adiposity

Increased triglycerides (TG) and 
lipoprotein(a)

Higher total cholesterol 
(TC) and LDL cholesterol

Renin–angiotensin system (RAS) 
inhibited by ovarian hormones

RAS stimulation by 
androgens, associated 
with increased blood 
pressure

Concentric left ventricular 
hypertrophy (LVH) more 
common with hypertension

Concentric LVH 
less common with 
hypertension

Low estrogen associated with 
increased visceral adipose tissue 
(VAT)

Testosterone mediates 
increased VAT

MASLD more common in older, 
post‑menopausal women

MASLD more common 
before 50 years of age

Higher plasma leptin, 
adiponectin, and resistin levels

Lower levels of leptin, 
adiponectin, and resistin

MASLD: Metabolic Dysfunction-Associated Steatotic 
Liver Disease

Table 3: Menopause and lipid changes.

Domain Key changes
Menopause • �Cessation of menstruation due to decline in 

ovarian function
• �Adverse metabolic changes including increased 

visceral fat, elevated blood pressure, and insulin 
resistance

Lipids • ↑ Total cholesterol
• ↑ Low‑density lipoprotein cholesterol
• ↑ High‑density lipoprotein cholesterol
• ↑ Lipoprotein (a)
• ↑ Triglycerides

ASCVD 
Risk

• ASCVD risk increases after menopause
• �Early menopause is an independent risk factor 

for ASCVD
• �Menopausal hormone therapy (MHT) is not 

recommended solely for ASCVD risk reduction
• �Further research is required to elucidate 

underlying mechanisms
ASCVD: Atherosclerotic cardio vascular disease

Hormonal and metabolic changes related to ovarian aging 
may lead to chronic inflammation. There is an increase of pro-
inflammatory and pro-thrombotic adipokines (leptin and 
resistin) increase postmenopause, while anti-inflammatory 
adipokines (adiponectin and ghrelin) decline. These changes lead 
to increased IR, hypertension, and adverse lipoprotein profiles.[80]

Lipid changes in elderly women

In elderly women, TC and LDL tend to decline with age (but 
less so than in men), TG increases in women in advanced 
age) in contrast to men, in whom TG declines with. HDL 
levels do not differ significantly between older women and 
men.[81-83] Women’s longevity has increased in the recent 
years which translates into a large section of women spending 
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