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Acronyms
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PBS: Pharmaceutical Benefits Scheme
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PCSK9: Proprotein Convertase Subtilisin/Kexin type 9

Statin: HMG‑CoA Reductase Inhibitor

STEMI: ST Segment Elevation Myocardial Infarction

UA: Unstable Angina
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Executive Summary
Women in Australia experience significant disease burden owing to cardiovascular disease (CVD). An 
estimated 90% of Australian women experience at least one cardiovascular (CV) risk factor with many 
having two or three.

Acute coronary syndrome (ACS) contributes significantly to the CVD burden. More than 410,000 
Australian women experience ACS in any one year. This report reviews the existing literature around 
lipid lowering pharmacotherapy for women and makes recommendations based on the gaps in the 
evidence base for women post‑ACS.

First, the evidence shows that women experience ACS differently with higher rates of non‑traditional 
symptoms on presentation, and carry a different risk profile to men. They experience a greater risk of 
CVD related to diabetes and smoking, and experience additional risks associated with complications 
with pregnancy, breast cancer treatment and depression. Inequities in diagnosis, treatment and 
outcomes for Australian women who experience ACS are well established. These inequities are 
owing partly to a lack of sex disaggregated data for the treatment and prevention of ACS that focuses 
primarily on women.

Second, the evidence suggests that while lipid‑lowering pharmacotherapy is an effective method 
of secondary prevention in the post‑ ACS patient population, sex‑specific data for lipid‑lowering 
pharmacotherapy are lacking. Statins are the most commonly studied lipid‑ lowering medication 
with some evidence suggesting they may be as effective in women as they are in men. There remains 
a lack of sex‑ disaggregated evidence for ezetimibe, PCSK9 inhibitors, bile sequestrates and other 
novel lipid‑lowering therapies, however, there is some evidence emerging through sex aggregated 
data from both the ODYSSEY45 and FOURIER46 trials. There is also limited data found around the 
safety and efficacy of lipid‑lowering therapy  for breastfeeding or pregnant women with the exception 
of bile acid sequestrates. 

80% of heart disease is 
preventable, women experience 
significant morbidity and mortality. 

Key Learnings

Based on the current evidence, three key recommendations are made 
in order to advance the evidence base in order to improve equity in the 
provision of lipid lowering treatment and ultimately outcomes of women 
post‑ACS. These are:

Sex‑disaggregated reporting mandates for lipid‑lowering trials.

2.

3.

1.

Gender parity in study samples enrolled in randomised controlled 
trials.

Sex‑specific research into treatment efficacy, medication adherence, 
and safety, especially for neglected populations like breastfeeding 
and pregnant women.

In Australia, 

one woman dies 

each hour,

that’s 24 a day and 

globally 1 in 3 women 

will die from heart 

disease.

90% of Australian women 
experience at least one cardiovascular 

risk factor, with many having two or 
three.
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Overview of  
Acute Coronary Syndrome 
in women in Australia 

Incidence of acute coronary syndrome in women in Australia 

A 2019 Australian Institute for Health & Welfare report on Women and Heart Disease in  
Australia estimates that 22,200 women experienced an acute coronary event in 20161. The 
rate  varied greatly with age from 5/100,000 in younger women aged 25‑34 years to 
2,100/100,000  in older women aged 85 years and older.1 The rates of ACS were also 
lower among  women compared to men at all ages (Figure 1) and declined over the period 
from 2001 to 2016. 
(Figure  2). 

Figure 1. Rates of acute coronary events by age and sex, 2016.1 
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Figure 1. Rates of acute coronary events by age and sex, 20161

Background

Cardiovascular disease (CVD) is a leading 
cause of morbidity and mortality in Australia. 
In 2015, 12% of the total burden of disease and 
21% of mortality experienced by Australian 
women was attributable to CVD.1 In 2017, CVD 
contributed to the deaths of 11,441 women 
in Australia.1 Alarmingly, it is estimated that 
90% of Australian women have at least one 
risk factor; half are living with two or three 
modifiable risk factors for CVD 2 As many as 
between 466,000 and 890,000 women in 
Australia are living with an elevated absolute 
cardiovascular (CV) risk.3,4 CVD is the leading 
cause of disease burden among Australian 
women and for those who are Aboriginal and 
Torres Strait Islander descent, 59% of women 
as opposed to 41% of men have cardiovascular 
disease5.

Women make up 41% of the total burden 
of CVD experienced in Australia. 1,5 While 
this is still slightly lower than the burden 
experienced by their male counterparts, 
women are often misdiagnosed or under‑
treated.. They experience CVD differently to 
men in the symptoms experienced (atypical 
symptoms), type of CVD diagnosed and 
treatment received.1,6,7 Despite sex‑specific 
differences in the CVD experience, guidelines 
and treatments are largely based on a body 
of evidence comprising studies that fail to 
provide sex specific data and which is largely 
male dominated.8,9 There is now a growing call 
for sex specific research and for mandated 
sex‑disaggregated data. 8.10

Acute coronary syndrome (ACS) is a specific 
category of CVD which includes ST segment 
elevated myocardial infarction (STEMI), 
non‑ST segment elevated myocardial 
infarction (NSTEMI), and unstable angina 
(UA). In Australia, more than 410,000 women 
experience new onset of recurrent ACS every 
year. One woman dies every hour from ACS.1,11

While no sex‑specific guidelines exist in 
Australia, guideline‑based best practice for 
ACS comprises early reperfusion therapy 
(preferentially primary percutaneous coronary 
intervention (PCI) if not contraindicated) 
particularly for STEMI and optimal medical 
therapy which includes aspirin (if tolerated) and 
second antiplatelet agent.12

Optimal medical therapy can effectively 
reduce the risk of recurrent events and/or 
death. The cornerstone of effective secondary 
prevention for CVD is reducing blood lipid 
levels. Current clinical guidelines recommend 
the use of both lifestyle interventions and 
pharmacotherapy.12,13,14,15 

Among women in Australia who had a 
CVD event, less than half received lipid 
lowering pharmacotherapy. Evidence from 
the CONCORDANCE study suggests that if 
adherence  to current management guidelines 
was improved to 90% adherence, this would 
translate to 171  patient lives saved per 10 000 
ACS presentations over 12 months. However, 
these figures  would likely further increase 
if the sex‑disparities in the prescription 
rates of lipid lowering  drugs post ACS were 
eliminated. A study by Banks et al. found that 
among women in Australia who had a CVD 
event, less than half received lipid lowering 
pharmacotherapy3 There is also evidence that 
ACS is more likely to remain undiagnosed 
or misdiagnosed in younger women, who 
may present with “atypical” symptoms or 
not fit the conventional formula for high risk 
patients (e.g presenting with higher rates of 
microvascular dysfunction and lower rates of 
obstructive coronary artery disease).6,7 When 
women are diagnosed with ACS, invasive 
diagnostic procedures and treatments are 
less frequently used and preventive therapy 
is less often prescribed. This further elevates 
their risk of adverse outcomes.1,16 This report 
reviews the current literature regarding lipid 
lowering pharmacotherapy in  women with a 
focus on Australian women in the post‑ACS 
setting. Peer reviewed and grey  literature 
was searched to identify relevant studies 
and reports using the MEDLINE, EBSCO,  and 
PubMed databases (selected for their coverage 
of medical literature) and Google Scholar for 
grey literature. 

Incidence of acute coronary syndrome in women in Australia 

A 2019 Australian Institute for Health & Welfare report on Women and Heart Disease in  
Australia estimates that 22,200 women experienced an acute coronary event in 20161. 
The rate  varied greatly with age from 5/100,000 in younger women aged 25‑34 years 
to 2,100/100,000  in older women aged 85 years and older.1 The rates of ACS were also 
lower among  women compared to men at all ages (Figure 1) and declined over the period 
from 2001 to 2016. (Figure  2).
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Notes 

1. Different scales have been used in the upper and lower panels.

2.  Acute coronary events include heart attack (acute myocardial infarction) and unstable 
angina.

Sources: AIHW National Mortality Database and AIHW National Hospital Morbidity Database.

Figure 2. Rates of acute coronary events over time by age and sex.1 

Risk factors for ACS in women 

Risk factors for ACS have been well documented.6 Many risk factors for ACS in women are  the 
same as in men, however, there are some that are unique to women, such as pre‑eclampsia  
and gestational diabetes, or that confer a greater risk to women, such as smoking and  
diabetes.1,6,7,17 

Her Heart | Lipid management for women following ACS

Conventional Risk Factors
A recent report on CVD in women in Australia reported the trends in risk factors over time  
(Table 1).1 Many women in Australia live with at least one of the conventional risk factors for  
CVD.1 

Table 1. Current prevalence of cardiovascular disease risk factors and trends over time in 
Australian women. 

Table adapted from Australian Institute of Health and Welfare 2019 Cardiovascular Disease in  Women report.1

9

Table adapted from Australian Institute of Health and Welfare 2019 Cardiovascular Disease in  Women report1
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Diabetes

Smoking

Obesity & overweight

Physical inactivity

Hypertension

Dyslipidemia

Preterm delivery

Hypertensive disorders 
of pregnancy

Gestational diabetes

Autoimmune disease

Breast cancer treatment

Depression

In Australia women experience 
higher rates of depression at 
all stages of the lifespan from 
adolescence to 75 years

Many traditional risk factors for CHD have been 
well studied in men, and to a lesser extent in 
women. Many risk factors for ACS in women 
are the same as in men, however, there are 
some that are unique to women, such as 
pre‑eclampsia and gestational diabetes, or 
that confer a greater risk to women, such as 
smoking and diabetes.1.6,7,17 However there is a 
growing body of evidence that there are many 
non‑conventional  factors that confer greater 
risk of CHD on women (Figure 3). 6 Of note, it is 
thought that  oestrogen is cardioprotective 18 
and hence, women are less likely to experience 
CVD at a  younger age before experiencing 
menopause and the hormonal changes 
associated with  menopause. However, rates of 
CHD in younger women have been increasing1 
with some evidence emerging to suggest 
that there are some risk factors that negate 
the cardioprotective  effect of oestrogen in 
younger women. Women experience additional 
specific risks for ACS  associated with 
menopause, parity, preeclampsia, polycystic 
ovarian syndrome, and breast  cancer. 6,19,20 
Additionally, poorer mental health and 
wellbeing also confer a greater risk of  CHD, 
with women with ACS being disproportionately 

Clinical depression experienced during 
middle age elevates women’s risk of CHD 
over the subsequent decades. Links between 
depression and other risk factors for CHD, 
such as smoking and decreased physical 
activity, might contribute towards the stronger 
association  observed in women between poor 
mental health and CVD risk. 1,7

Sex inequities in the treatment of acute 
coronary syndromes 

While younger women are less likely to have 
an ACS event compared to older women, those 
aged less than 55 years are more likely to be 
incorrectly discharged from hospital with an  
undiagnosed ACS event than men. 6 This may 
be due to their differential clinical presentation 
compared with men, 7 and physicians 
underestimating CVD risk in women1 

Furthermore, several studies have shown 
that women with ACS receive fewer invasive  
treatments (including coronary angiography, 
angioplasty, and coronary artery bypass graft  
surgery) both in Australia and elsewhere.1,19,21  
While some studies have found that there 
is no  difference in the proportion of women 
receiving lipid‑lowering therapy post ACS 
events, 21 other studies have found that 
Australian women who are at risk post CVD 
event less commonly  receive lipid‑lowering 
therapy than men. 1,22

Non-Conventional Risk Factors

Figure 1. Traditional (left) and emerging (right) risk factors for CHD for women6

Current lipid lowering guidelines
Current Australian therapeutic guidelines for 
lipid lowering pharmacotherapy  

For secondary prevention of CVD, current 
Australian and New Zealand ACS management 
guidelines12 recommend the maximum tolerated 
dose of statins (atorvastatin, or simvastatin 80mg 
maximum, rosuvastatin 40 mg maximum15 as 
the first line of treatment.12 This is recommended 
in combination with antiplatelet therapy, and 
if indicated, a beta blocker, an ACE inhibitor or 
an ARB.12,14 Ezetimibe in addition to statins is 
recommended for patients who do not achieve 
LDL‑C targets, with ezetimibe monotherapy 
recommended for patients who do not tolerate 
statins.23 Proprotein convertase subtilisin/kexin 
type 9 (PCSK9) inhibitors are recommended 
in addition to statins for patients who do not 
achieve the target LDL‑C level.

Two PCSK9 inhibitors (evolocumab and 
alirocumab) are approved for use in Australia on 
the Pharmaceutical Benefits Scheme (PBS).24

Other drugs listed for lipid modification  
pharmacotherapy include bile acid binding 
resins, fibrates, and nicotinic acid. Bile 
acid binding resins are indicated for use in 
monotherapy or in combination with statins or 
ezetimibe, however, have a contraindication 
if triglyceride levels are high, can have 
gastrointestinal adverse effects, and are poorly 
tolerated. Fibrates (fenofibrate, gemfibrozil) 

are indicated in combination with statins 
particularly if triglycerides are elevated and 
HDL‑C is reduced, however, fibrates should be 
used with caution when statin is combined due 
to an increased risk  of myositis. Nicotinic acid 
is not recommended except in “a patient with 
severely elevated  triglycerides resistant to other 
treatment.”23

There are five HMG CoA reductase inhibitors 
(statins) listed on the PBS in Australia: 
atorvastatin, fluvastatin, pravastatin, rosuvastatin 
and simvastatin.24 In 2015, atorvastatin and 
rosuvastatin were the first and third most 
commonly used drugs in the Australian 
population, respectively.25 Intense and timely 
statin therapy has been shown to be especially 
beneficial post ACS event.26 

A recent systematic review and meta‑analysis  
suggests that use of fibrates reduce incidence 
of macular edema for patients with diabetes and  
retinopathy, however, the effects of statins for 
diabetic retinopathy remains uncertain25.

The lack of research data from women using 
statins has contributed to the uncertainty 
around the efficacy of statins in women 9. In part 
this may be due to enrolling fewer women in 
research and due to women developing CHD at 
an older age and historically research trials have 
excluded older participants.9
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Efficiency of lipid  
lowering medication therapy 
following Acute Coronary Syndrome

Sex differences in common lipid lowering 
pharmacotherapy  

While lipid lowering therapy has been shown to 
be effective for the secondary prevention of 
CVD, not all Australian eligible patients are 
treated with lipid lowering therapy at optimal 
rates. An analysis from a cohort of Australians 
found that only 42% of men and 35% of women 
with CVD were being treated with lipid lowering 
therapy. This was despite 100% of them being 
eligible for therapy under the Pharmaceutical 
Benefit Scheme (PBS) guidelines.4 

Sex differences in statin treatment observed 
across the Australian population may be due 
to lower prescription rates among women. 
While reasons for the under prescription of 
lipid lowering therapy in women is unclear, it 
has been argued that it may be linked to their 
differential  symptom presentation (such as pain 
in the jaw, chest, referred pain into the back) as 
opposed  to assumptions held by the treating 
team of the ‘typical’ CVD patient with crushing 
central  chest pain radiating down the left arm.22 
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Statins 

There are five HMG CoA reductase inhibitors 
(statins) listed on the PBS in Australia:  
atorvastatin, fluvastatin, pravastatin, 
rosuvastatin and simvastatin24  In 2015, 
atorvastatin and  rosuvastatin were the first 
and third most commonly used drugs in the 
Australian population,  respectively28   Intense 
and timely statin therapy has been shown to 
be especially beneficial post  ACS event 29 

There has been some attempt to elucidate 
whether there are sex differences in the 
metabolism and efficacy of statins. A recent 
meta‑analysis of 27 statin therapy trials 
assessed the risk of major vascular events 
and major vascular mortality in both primary 
therapy and secondary therapy following 
a major vascular event (such as ACS). No 
statistically significant sex  differences were 
found in the rates of major vascular events 
per 1.0 mmol/L reduction in LDL  cholesterol, 
however, the rate ratio (RR) showed that 
the protective effects of statins was less  
pronounced among women (RR 0.84 (95% 
Confidence Internals [CIs]: 0.77‑0.91); men RR 
0.79 (95% CIs: 0.66‑0.80)). 9 This is consistent 
with findings of a previous meta‑analysis 30 

The Cholesterol Treatment Trialists 
collaboration suggested that the lack of data 
from women using statins has contributed to 
the uncertainty around the efficacy of statins in 
women. The authors propose that the lack of 
data is owing to trials enrolling fewer women; 
in part due to women developing CHD at an 
older age and the fact that historically trials 
have excluded older participants 9

Combination therapy 

Therapeutic guidelines recommend 
combination therapy, particularly when the 
maximum  tolerated dose of a statin does 
not adequately decrease lipid levels. 15,23 
The combinations that  are covered by the 
PBS in Australia are ezetimibe & atorvastatin, 
ezetimibe & simvastatin,  rosuvastatin and 
ezetimibe. 24 These are combinations of statins 
with ezetimibe, which has been  shown to be 
effective for lipid modification and reducing 
cardiovascular events in both men and 
women. 32

Bile acid sequestrants 

Cholestyramine is listed on the PBS as a 
lipid modifying agent 24 and has been shown 
to be effective at lowering LDL‑C. 38 There 
are currently no data regarding sex specific 
differences in therapeutic outcomes. 

Ezetimibe 

Ezetimibe acts as a selective cholesterol 
absorption inhibitor, and can be given as a  
monotherapy or in combination with a statin 
or fenofibrate. 31 Ezetimibe is listed on the 
PBS  for use in Australia as a monotherapy 
or in combination with either atorvastatin or 
simvastatin or rosuvastatin. 24 Of the limited 
data that exist, a recent trial of ezetimibe added 
to simvastatin  as a lipid lowering therapy found 
the effects on lipids and CV event reduction to 
be comparable  between men and women. 32

PCSK9 inhibitors 

The two PCSK9 inhibitors recommended for 
use are evolocumab and alirocumab, 15 and 
they have been found to be well tolerated 
and efficacious for lowering LDL‑C 33 and in 
an analysis  of four phase II trials were found 
to have no sex differences in lipoprotein (a) 
reduction. 34 Some  of the latest evidence 
with these agents include plaque regression 
evidence in women 44 and  from gender sub 
analyses from the Outcomes trial data in both 
the FOURIER trial 45 and the  ODYSSEY trial 
46 there are indications that results are not 
different by sex. 

Fibrates 

Fenofibrate and gemfibrozil are both listed on 
the PBS for use in Australia as a lipid modifying  
agent. 24 Animal studies in mice have revealed 
that sex differences in serum lipids owing to  
fenofibrate. Female mice experienced a smaller 
reduction in serum triglycerides compared to 
male mice and no reduction in body weight. or 
serum cholesterol. 35 In humans, fenofibrate has 
been shown to produce a greater reduction in 
CV events for women than in men with type 2 
diabetes mellitus over 5 years. 36 There is some 
evidence to suggest that fibrate and statin  
combination therapy may be more effective 
than fibrate monotherapy. 37
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Women and lipid 
management
The current Australian therapeutic guidelines 
for lipid‑lowering pharmacotherapy do not 
include sex specific recommendations with the 
exception of notes cautioning their prescription 
for women who are pregnant or breastfeeding.12 

A recent audit of the 200 articles which inform 
the 2016 Australian Clinical Guidelines for the 
Management of Acute Coronary Syndromes 
found that only 23% of the papers included sex 
or gender in the analytical model, and 30% did 
not mention sex or gender in the article.8

Australian Clinical Guidelines 
review of ACS found that 30% 
did not mention sex or gender

Internationally, the U.S guidelines for the 
management of ACS mention women, but 
recommend the same care for women as 
for men,28 and the Canadian guidelines were 
recently updated without including sex specific 
guidelines due to a lack of evidence.29 Currently, 
there appears to be a lack of sufficient evidence 
in the literature to inform sex‑specific guidelines.

Gaps in evidence for women

There is a lack of safety data around the use of 
lipid lowering pharmacotherapy for pregnant 
or breastfeeding women. There are little to no 
human data. As such, data regarding the safety 
of lipid lowering pharmacotherapy in women 
who are pregnant or breastfeeding are largely 
derived from animal studies.

There are also no sex specific medication 
adherence evidence even though lack of 
adherence/compliance to lipid lowering (and 
other) pharmacotherapies regimes is well 
documented in ACS populations.30, 31

Only 42% of men and 35% of women 
with CVD were being treated with lipid 
lowering therapy despite 100% of them 
being eligible for therapy under the 
Pharmaceutical Benefits Scheme (PBS) 
guidelines

Gaps in care for women

While lipid lowering therapy has been shown to 
be effective for the secondary prevention of CVD, 
not all eligible Australian patients are treated 
with lipid lowering therapy at optimal rates. An 
analysis from a cohort of Australians found that 
only 42% of men and 35% of women with CVD 
were being treated with lipid lowering therapy. 
This was despite 100% of them being eligible 
for therapy under the Pharmaceutical Benefit 
Scheme (PBS) guidelines.4 Sex differences in 
statin treatment observed across the Australian 
population may be due to lower prescription 
rates among women. While reasons for the 
under prescription of lipid lowering therapy 
in women is unclear, it has been argued that 
it may be linked to their differential symptom 
presentation (such as pain in the jaw, chest, 
referred pain into the back) as opposed to 
assumptions held by the treating team of the 
‘typical’ CVD patient with crushing central chest 
pain radiating down the left arm.22
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Adherence to treatment 

Lack of adherence to lipid lowering (and 
other) pharmacotherapies regimes is well 
documented in ACS populations. 39,40 Younger 
age, smoking status, perceptions of side 
effects, and high  numbers of medications 
are predictors of lower adherence. The 
same study found that the  participant’s 
perceptions of the efficacy of the therapy 
and the time spent explaining it by the  
prescribing physician were associated with 
greater adherence to treatment. 41 The 
polypill (a  combination of drugs in a single 
pill) has been shown to improve compliance 
to treatment,42 however, to date no trials 
of the polypill have reported sex‑specific 
compliance and efficacy.

Lipid lowering therapy and mental 
health 

Historically, there have been documented 
concerns following early drug trials that 
lowering LDL‑C may have an adverse effect 
on psychological health. However, data 
from the LIPID trial 42 found no increase 
in adverse psychological outcomes in a 
study conducted in Australia and New 
Zealand 43, subsequently corroborated by a 
meta‑analysis. The established link between 
poor mental health and increased incident 
and recurrent CVD, should be noted. 7

Recommendations
To date, few studies have comprehensively 
assessed sex differences in lipid lowering 
pharmacotherapy with respect to efficacy, 
adherence and adverse outcomes. Of those, 
evidence from one trial suggested that 
the effects of lipid lowering may be less 
pronounced in women.  Others indicated 
no differences in efficacy. This finding 
notwithstanding, major gaps in the care, 
treatment and outcomes of women with 
ACS remain which extend to and stem from  
inadequate scientific evaluation. Some 
recommendations are briefly outlined below. 

Sex disaggregated data reported for 
all lipid‑lowering drug trials 

There have been widespread calls for the 
mandated reporting of sex disaggregated data 
for all drug trials. Despite large meta‑analyses 
investigating sex differences in lipid lowering 
therapies to reduce the risk of CVD events and 
some sex‑specific trials of ezetimibe, large‑ 
scale, randomised controlled trials assessing 
the sex specific efficacy and safety of other 
classes of  lipid lowering pharmacotherapy 
are lacking. Sex disaggregated data from 
randomised controlled trials for alternative 
lipid lowering drugs, such as bile acid 
sequestrants and fibrates, and of combination 
therapy (both as separate drugs and in 
polypills) would improve the body  of 
evidence, aid the creation of sex specific 
guidelines and assist physicians to make 
patient centred prescribing decisions.

Gender parity in samples for 
randomised controlled trials.

Of the randomised controlled trials evaluating 
efficacy and safety of lipid‑ lowering 
pharmacotherapy, female participants 
represent less than 30% of the sample. 
Women may be under‑represented in clinical 
trials due to the lifecourse trajectory of CVD; 
clinical manifestation tends to occur later 
in women. However, with rates of younger 
women experiencing ACS increasing 
comparatively to younger men, there is a 
need to design trials to reflect this and to 
ensure equal numbers of female and male 
participants. Increased  representation of 
women in clinical trials would provide greater 
statistical power required to  address several 
of the key gaps in the current evidence base, 
particularly around at risk sub populations 
of women including those with PCOS, 
preeclampsia, who are breastfeeding, or 
pregnant.  

Sex specific research into treatment 
adherence 

While there are some published data looking 
at barriers and enablers to adherence to 
treatment,  there is a need to identify those 
sex specific barriers and enablers to optimal 
treatment in  Australian women. For example, 
the polypill may increase medication 
adherence in women to prevent incident or 
recurrent ACS and mortality, however, there 
is a gap in studies reporting  sex‑ specific 
efficacy and safety of different drugs and 
doses included in the polypill. Gendered  
barriers and enablers to optimal therapy are 
likely to occur at patient, clinician, educator, 
health  service, research and policy levels. 
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