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Among the myriad dietary supplements marketed to improve
cardiovascular health, red yeast rice (RYR) stands out as a rare
bright spot—one of the only popular supplements whose
purported benefit holds up in randomized control trials. As
Cicero and colleagues report in their in the
Methodist DeBakey Cardiovascular Journal, there is
substantial evidence to suggest that RYR supplements, which
include a statin-equivalent compound called monacolin K, can
help lower cholesterol and are well tolerated in most patients.t
For patients who don’t want to take prescription statins, RYR
sounds like a promising alternative. However, there’s a caveat.
The positive results come from clinical trials with specified
doses of monacolin K. But thanks to a deregulated
supplement industry, the quantity of monacolin K in
commercial RYR products varies wildly, from none at all to well
over the recommended dose—and there’s no way for
consumers and physicians to know what they’re going to get.

Red yeast rice is made by fermenting fungi from the genus
Monascus on red rice. It has been used in traditional Chinese
medicine for centuries to lower cholesterol, improve blood
circulation, and improve digestion.2 The cardiovascular benefits
come from compounds called monacolins that are created
during fermentation. The Holy Grail monacolin for lowering
cholesterol is monacolin K, which is chemically identical to
lovastatin, the statin in prescription drugs Mervacor and
Altoprev. Although monacolin K and lovastatin have some
differences in bioavailability, and RYR supplements may contain
added plant compounds that act synergistically with monacolin
K,! they are close enough to make RYR’s legal status
complicated in the United States.

Thanks to its unique chemistry, RYR exists in a particularly
murky area of U.S. Food and Drug Administration (FDA)
regulations, blurring the line between supplement and drug.
Under the Dietary Supplement Health Education Act (DSHEA) of
1994, dietary supplements are regulated as food rather than
drugs, and RYR usually falls into the supplement category. In
practical terms, the DSHEA’s loose requirements for

supplements means that they’re hardly regulated at all. Unlike
drugs, which require rigorous clinical trials to prove efficacy and
safety before entering the market, supplements can be sold
without any such evidence. Instead, the burden is on the FDA to
prove that a product that is already available to consumers is
unsafe before it can be removed from the market.3 However, the
agency’s oversight abilities are limited. Supplement
manufacturers are not required to register products or
ingredients with the FDA, submit to FDA quality control testing, or
meet formula or quality standards. A 2013 review of RYR content
and FDA oversight highlighted the problem: Researchers
requested information from the FDA concerning RYR quality
control, inspections, and monacolin K and citrinin (a hepatotoxic
byproduct sometimes formed during RYR fermentation) content
for RYR supplements marketed in the US. The FDA couldn’t
provide any of that information because, as the agency pointed
out, manufacturers were not obligated to report it.*

With most other supplements, consumers see how much of the
active ingredient is in each dose. Labels reporting the amount of
CoQ4p or vitamin D in a serving are fairly straightforward, but a
RYR label reporting RYR quantity reveals nothing about the
amount of monacolin K. In fact, a 2017 study testing 26 RYR
supplements sold in the US revealed a 60-fold range in
monacolin K content per 1,200 mg RYR, and a 120-fold range in
monacolin K content per manufacturer’'s recommended daily
servings. Two supplements didn’t have any of the active
ingredient needed to affect cholesterol, whereas two others had
slightly over the 10 mg dose usually recommended to see a
cholesterol-lowering benefit. None of the products listed
monacolin K quantity on their labels.® Similarly, researchers
testing five RYR supplements sold online in Europe found
monacolin K levels ranging from 1.5 to 25.2 mg per daily dose.®
In both studies, label warnings about side effects or against
taking RYR with other statins were rare.

This uncertainty makes prescribing or purchasing RYR difficult,
says Albert Raizner, MD, cardiologist at Houston Methodist
Hospital. He occasionally recommends red yeast rice to patients
who need modest reductions in LDL cholesterol but do not want
to take—or cannot tolerate—statin drugs.
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“Sometimes I'm flabbergasted by the improvement in
cholesterol levels that some patients have by taking red
yeast rice,” he said. “But the other side of the coin is that I've
seen patients that did not have success. | don’t view it as a
substitute for a prescribed statin, but | do see it as an
alternative if somebody has tried several statins and doesn’t
tolerate them. The problem always comes down to: What
dose do you prescribe? What specific product to you
prescribe? It’s unclear. | think the inconsistency is why red
yeast rice has not become a first- or even second-line
recommendation for physicians.”

Making things more complicated, the FDA considers any RYR
product with more than trace levels of monacolin K an
unapproved new drug,” subject to FDA drug regulations and
testing. Considering that the recommended daily dose of
monacolin K needed to lower cholesterol is 10 mg, this rule
makes it technically illegal to sell a RYR supplement that
contains enough of the active ingredient to be useful. Of
course, since the FDA has limited oversight over supplement
manufacturers, the standard is difficult to enforce and, as
illustrated in the aforementioned studies, choosing a RYR
supplement remains a gamble.

On occasion, the FDA has taken action against RYR

supplements that contained substantial levels of monacolin
K. Notably, in the late 1990s, the FDA won a four-year legal
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with Pharmanex, Inc., to reclassify their RYR product Cholestin
from supplement to unapproved drug and remove it from the
US market (Figure 1). The FDA argued that Pharmanex used
manufacturing practices that increased the concentration of
monacolin K above that which is found in traditionally
fermented RYR products. Indeed, 2.4 g of Cholestin contained
approximately 10 mg of monacolin K, meaning it contained
doses of lovastatin comparable to lovastatin in the prescription
drug Mervacor, which was already on the market at that time.®
Under an exclusion clause in the definition of supplements
under the DSHEA, a product that contains an ingredient already
approved as a drug cannot be classified as a supplement,
making Cholestin legally an unapproved drug. Ultimately, the
FDA prevailed, and Cholestin disappeared from US store
shelves.8

Two decades later, it appears that the RYR market might be
in store for another shakeup, with a major pharmaceutical
company betting on a RYR product, and seemingly inching
toward drug status. In January 2019, UK-based
pharmaceutical giant AstraZeneca and China-based Luye
Pharma announced a strategic partnership giving
AstraZeneca exclusive rights to promote Xuezhikang—a RYR
“natural drug”—in China. (Xuezhikang is the RYR formulation
used in some of the well-known Chinese studies showing the
cholesterol-lowering effects of RYR.) In press releases, the
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companies declared their long-term goal to introduce
Xuezhikang to international markets, including the United
States and Europe.?° Like Cholestin, Xuezhikang is
manufactured to produce enhanced quantities of monacolin
K, so presumably it would have to be approved as a drug by
the FDA. Indeed, Xuezhikang completed a phase Il clinical
trial, in compliance with FDA regulations (biospace PR, clinical
trial). The trial showed that Xuezhikang treatment significantly
lowered non-HDL and LDL cholesterol in white and Asian
patients.tt

Although this announcement raises the possibility that
someday a FDA-approved and regulated RYR drug could be
available in the United States, for now, consumers are left in
the dark. Compounding the problem, RYR supplements are
often significantly more costly than generic statins, so picking
a product that actually contains monacolin K can be an
expensive game of trial and error. Until something changes in
supplement law or RYR legal status, promising results in RYR
studies have limited utility when choosing a product that
actually contains the active ingredient remains a medical and
financial gamble.
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