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Background

Globally, about 17 million people die from cardiovascular 
disease (CVD) every year, accounting for 31% of all deaths 
worldwide [1]. A worldwide study demonstrated that among 
all modifiable risk factors of CV disease, abnormal serum levels 
of cholesterol were associated with the highest attributable risk 
for the occurrence of CVD, especially ischemic heart disease [2]. 
High serum total cholesterol (TC) is regarded by many as the 
main cause of coronary atherosclerosis, and it has been well 
established that elevated TC is associated with an increased risk 
of CVD [3]. Low-density lipoprotein cholesterol (LDL-C) has been 
identified as the main risk factor for CVD by many epidemiological 
and interventional studies because LDL-C plays a major role in the 
pathogenesis of atherosclerosis [4].

Cholesterol-lowering supplements

Treatment of dyslipidemia consists of lifestyle modification 
and drug treatment [5]. Although there is positive research and 
clinical trial data supporting the efficacy of cholesterol-lowering 
medications, patient compliance can be challenging because of 
the potential side effects or personal preference [6]. One of these 
supplements are phytosterols (PSs). Both cholesterol and PSs 
belong to the family of triterpenes. They have a tetracyclic ring 
and carbon-linked side chain. Plant sterols differ from cholesterol 
by structural modification within the side chain in position C24. 
Plant stanols are saturated sterols with a double-bind at the C5-
atom in the B-ring.

Indications for the use of phytosterols

The first study to evaluate the LDL-C lowering effects of PSs 
was published in the 1950s [7]. One review found that up to 3.3 
grams of PSs a day gradually lowered low-density lipoprotein 
(LDL) cholesterol by 6 to 12 per cent after around four weeks [8]. 
PSs are effective by inhibiting intestinal cholesterol absorption [9]. 
Most guidelines and consensus on the treatment of dyslipidemia 
and/or prevention of CVD recommend the intake of PSs in the  

 
amount of approximately 2 g/day with the goal of reducing LDL-
cholesterol by approximately 10%, in association with lifestyle 
changes [10-14].

Supplement market

Using data from the National Health and Nutrition Examination 
Survey, the sale of dietary supplements accounts for an estimated 
50 billion dollars in the United States in 2020 with more than 
50% of adults reporting any supplement use [15]. Furthermore, 
between 2007–2008 and 2017–2018 dietary supplement use 
increased from 48.6% to 56.1% [16]. Possible explanations for this 
increasing popularity include that supplement use is thought to be 
more “natural” and allays concerns regarding adverse reactions of 
pharmaceutical drugs, is perceived to align more closely with the 
ideologies of patients, satisfies a desire for more personalized and 
self-administered healthcare and is sold without the need for a 
drug prescription.

Suspicious data

LURIC, a prospective cohort study with a total of 3,316 
participants, demonstrated that plasma phytosterol levels were 
predictors of all-cause and cardiovascular mortality [17]. Another 
cohort study, MONIKA/KORA, demonstrated that in healthy men 
35-64 years of age, higher phytosterol levels correlated with 
occurrence of myocardial infarction during 10-year follow-up 
[18]. In patients admitted for coronary angiography for suspected 
coronary artery disease, 7α-hydroxycampesterol and their ratios 
to cholesterol were associated with cardiovascular events during a 
5-year follow-up period [19]. All the above-mentioned studies are 
prospective cohort studies. Unfortunately, there is no prospective, 
placebo-controlled, randomized trial to address the impact of 
phytosterol diet supplementation on cardiovascular outcomes.

Conclusion

The patient can take PSs by self-administration or encouraged 
by their doctor or pharmacist who are in turn reassured by the 
indications of various scientific societies as well as the market of 
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supplements. But are we only interested in lowering cholesterol 
levels or reducing heart attacks and strokes? There is a need for 
clarity and in the absence of doubt and proper follow-up, use of 
PSs as a remedy for hypercholesterolemia should be discouraged.
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