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    introduction


    LDL cholesterol, also known as “bad” cholesterol, is “unequivocally recognized as the principal driving force” in the development of atherosclerotic cardiovascular disease,1 our leading cause of death.2 Guidelines have shifted to lower and lower LDL cholesterol targets as more and more clinical trials have demonstrated that lower is better.3 They started with an LDL goal of 130 mg/dL* in the 1980s and went down to 100 mg/dL in the 1990s, then further still to 70 mg/dL in the 2000s for those at really high risk, and, over the last decade, even lower to 55, 40, or even 30 mg/dL.4 These more recent targets may actually be closer to what is normal, naturally speaking, for our species. Even after we learned to use tools to hunt, normal LDL was around 50 to 70 mg/dL, but today, the average LDL in the Western world is more like 120 mg/dL.5 No wonder heart disease is the leading cause of death in men and women.


    Recently, guidelines have begun entirely scrapping targets in favor of pushing for LDL levels to be “as low as possible,”6 given the realization that the lower, the better.7 Indeed, no threshold seems to exist below which further LDL-lowering therapy does not further reduce risk of major cardiovascular “events” like heart attacks, strokes, or death. In fact, the reduction in risk appears to be independent of the starting LDL cholesterol. Even those individuals who start out with LDL under 80 mg/dL get about the same relative reduction in risk.8


    


    So, even with an LDL less than 100 mg/dL that your doctor may consider “normal,”9 it is considered of “utmost importance” to lower it further,10 even if other heart disease risk factors are considered optimal.11 In that case, why aren’t statins prescribed for everyone?12 Because there are risks of side effects (in addition to the burden of taking a pill every day for the rest of our life).13 That’s why these drugs are only recommended for those at relatively high risk of having a heart attack for whom the pros of cholesterol-lowering outweigh the cons of taking the drug.14 Nearly all may benefit in some way from adding a statin, but the question is at what cost?


    So, we know that “lower is better for longer” when it comes to LDL and “the earlier the better,” and the primary reason drugs aren’t more frequently prescribed is because of their drawbacks.15 What if there were safe, simple, side-effect-free solutions to lowering our cholesterol? For example, what if we could lower our LDL by eating specific types of healthy foods every day? If that were the case, then regardless of whether we’re on drugs, wouldn’t we want to utilize every safe, no-downside strategy there is to get our LDL as low as possible? That’s what this book is all about.


    


    
      
        	* To convert mg/dL (used in the United States) to mmol/L (used elsewhere), divide by 38.67. For example, 130 mg/dL ÷ 38.67 = 3.36 mmol/L.


      

    
  


  
    statins


    According to the latest cholesterol clinical practice guidelines from the American Heart Association and the American College of Cardiology, the number one take-home message is to lead a lifelong heart-healthy lifestyle. Dietary modification in particular is considered the cornerstone of LDL lowering,16 but at what point are drugs also recommended? If you have diagnosed heart disease, like if you’ve already had a heart attack and are trying to prevent another, then drugs are considered non-negotiable.17 But what about in the context of primary prevention, meaning preventing that first heart attack? At what point do the benefits outweigh the risks?


    Recommendation Criteria


    With an LDL of 190 mg/dL or more, it’s recommended to go straight to statins. Don’t pass Go, don’t collect $200. Statins are also automatically recommended for those aged 40 to 75 years with diabetes who have an LDL of even 70 mg/dL. For individuals without known cardiovascular disease or diabetes and an LDL between 70 and 190 mg/dL, then statins are generally recommended if the risk of having a cardiovascular event, like a heart attack or stroke, is 7.5% or more over the next ten years.18


    Even a ten-year risk as low as 5% may merit a statin recommendation, if certain “risk-enhancing factors” are present, such as a family history of early cardiovascular disease, chronic kidney disease, premature menopause, inflammatory diseases such as rheumatoid arthritis, South Asian ancestry, persistently elevated triglycerides (≥ 175 mg/dL or 1.98 mmol/L), high C-reactive protein (hs-CRP ≥ 2.0 mg/L), or high Lp(a) (≥ 50 mg/dL or 125 nmol/L). As one’s ten-year risk approaches 20%, immediate statin initiation is recommended to cut LDL levels at least in half. In the intermediate risk range between 7.5% and 20%, statins are also recommended. If you’re still on the fence, a coronary calcium scan imaging test can be done to help you decide. Delaying statin initiation is considered reasonable in that intermediate risk range if your coronary calcium scan is zero and you lack any risk-enhancing factors.19


    How do you determine your ten-year risk? There are a variety of risk calculators available online. My favorite is u-prevent.com. It’s free and endorsed by the European Society of Cardiology.* Not only does it give you a ten-year risk estimate, as well as a lifetime risk estimate, but it also estimates when the event may occur.20 Best of all, you can toggle between various treatment options to see what may happen to your risk if you follow them. For instance, you can learn the effect on your predicted risk if you stop smoking, increase your step count, or start a statin.21


    According to the calculator, as an example, if a 60-year-old smoking woman with an LDL of 140 mg/dL does nothing, her ten-year year risk of suffering a cardiovascular event may be 8.6%. Since that is greater than 7.5%, she would likely obtain a net benefit from starting a statin. Ultimately, though, it’s her decision. A review on communicating statin evidence to patients concluded:


    [W]hether or not the overall benefit-harm balance justifies the use of a medication for an individual patient cannot be determined by a guidelines committee, a health care system, or even the attending physician. Instead, it is the individual patient who has a fundamental right to decide whether or not taking a drug is worthwhile.22


    So, allow me to go through the pros and cons so you can decide for yourself.


    How Effective Are Statins?


    Physicians have been criticized for paternalistically misleading patients about the risks and benefits of statins.23 Surveys show most patients expect greater benefit from drugs such as statins than the actual benefit they provide, which creates tension between a patient’s right to know and the likely reduction in the chance they would agree to take a drug if they knew how little benefit it offered.24 On a population-scale, that would be devastating. Statins likely prevent tens of thousands of deaths a year in the United States alone, for example. If patients were routinely told the truth as to how little benefit they could expect on an individual level, as many as 75% of patients might stop treatment. So, unless everyone is kept in the dark, 30,000 people could die.25 What should doctors do?


    I agree with those who believe we have to tell our patients the truth even if it means someone decides not to take the drug and potentially dies as a result. It’s their body, their choice.26 (I wish those informed consent enthusiasts would extend such sentiment to telling patients about the beneficial role a healthy diet can play!27)


    Are you in the 25% who would take statins even knowing the full picture? Let’s find out.


    How Much Benefit Do Patients Expect?


    Prescription drug ads are everywhere—that is, if you live in the United States or New Zealand, the only two “major” countries in which they aren’t illegal.28 One such ad of the statin drug Lipitor claims it reduces the risk of heart attack by about a third. The fine print at the bottom reads: “That means in a large clinical study, 3% of patients taking a sugar pill had a heart attack compared to 2% of patients taking Lipitor.”29 Going from 3% down to 2% is indeed a drop by a third in relative risk, but the drop in absolute risk is only 1%, which sounds less impressive.


    The emphasis on relative risk to embellish the benefit is common even within the medical literature, which is no surprise since journal articles are often written by drug manufacturers themselves.30 Now, the drop in heart attacks from 3% to 2% on Lipitor was over a period of only about three years. These are drugs to be taken over a lifetime, so their benefits accrue.31 Over four or five years on a statin, for instance, the absolute risk reduction might go up to 1.3%, but you can see why many patients may still not be very moved.32 A systematic review of patient preferences found that even in studies where people were asked to imagine an idealized tablet free of side effects, more than a third stated they would not consider taking it unless it reduced their five-year absolute risk by at least 5%.33


    Researchers found that only about 50% of people would apparently consider taking preventive medications that prolonged their life by less than eight months.34 The average expected longevity benefit from statins ranges from a few months to a few years, depending on risk. To offset the “inconvenience of having to take a daily tablet,” about a third of patients would settle for just three more months, whereas about one in ten individuals said they wouldn’t take pills even if they got to live an extra ten years or more.35 That’s mind-boggling to me, but that’s why it’s such a personal decision. People are all over the place in terms of what they’re willing to accept. Your doctor, however, may not care.


    Physicians were presented with the case of a man with a 7% to 10% risk of dying from cardiovascular disease over the next decade who explicitly said he would only take a statin if it would increase his lifespan by a certain amount. Some doctors were told the patient required at least eight years of life, and others were told he asked for only a matter of months, which is what would actually be gained, on average, in real life. Nevertheless, 83% of the doctors said they would recommend the drug to the patient who unrealistically demanded eight years of life, which is almost the exact percentage recommended by the doctors who were told he wanted only a matter of months. In other words, the doctors were “insensitive to patient preferences regarding survival gain.”36


    Fewer Heart Attacks, but More Diabetes


    For primary prevention, trying to prevent our first heart attack, no overall survival benefits have been found for statins.37 Indeed, only one in eight such studies has shown that statins extend people’s lifespan.38 However, that may be because the studies lasted only a few years, and for low-risk populations, the risk of dying from cardiovascular disease in that time period may be just a few percent anyway. Such trials do show fewer events—fewer heart attacks and strokes—so, on a public health scale, one could argue it makes sense not to wait for individuals to have a heart attack before starting them on cholesterol-lowering drugs.39


    Critics concede this would be reasonable “if statins had these benefits without side effects,” but statins increase the risk of developing diabetes. They suggest these drugs may give as many people diabetes as it prevents them from having a heart attack or stroke.40 The statistic they cite, though, is from a combination of primary and secondary prevention trials.


    In primary prevention trials, there is no increased diabetes risk. That is seen only in secondary prevention trials in which people are trying to prevent their second heart attack, for instance.41 This might be due to the higher doses of statins being used in secondary prevention, as more intensive statin therapy is associated with a greater increased risk of new-onset diabetes compared with more moderate doses.42 Of course, intensive therapy also offers more benefits in terms of cardiovascular protection.43 The diabetes risk from statins in secondary prevention trials might also be because the population is at a higher risk of diabetes in general.44


    If the primary prevention trials are separated by the populations who have low or high rates of diabetes regardless of the drug, statins only appear to increase risk among those with a high baseline rate.45 Again, this difference between primary versus secondary prevention could be a consequence of running short-term trials in low-risk populations.46 The big benefit (e.g., preventing death) may not show up, but the big downside (e.g., causing diabetes) may not show up either. However, even in the trials that do show increased diabetes, the risk of getting diabetes would likely be “vastly offset by the cardiovascular protection offered from statin therapy.”47 Of course, a healthy diet may reduce the risk of both concurrently, but before we get to food, what about the other side effects of statins? Increased diabetes risk isn’t the only one. What about risks to our muscles, liver, kidney, and brain?


    The Side Effects


    The primary reason people stop taking statins or refuse to take them altogether seems to be concern about their side effects.48


    As I mentioned, statins are considered mandatory for secondary prevention for those with known cardiovascular disease,49 but their use for primary prevention, trying to prevent a first heart attack or stroke, is more of a gray area. One hundred adults aged 50 to 75 without known cardiovascular disease would have to be treated with a statin for two and a half years to prevent a single major adverse cardiovascular event.50 Put another way, if 10,000 such people were treated for a year, 19 heart attacks, 9 strokes, and 8 cardiovascular deaths would be prevented.51 That’s the upside.


    The downside? Of those 10,000 patients, the statins would be expected to cause 15 more cases of muscle issues, 8 more cases of liver dysfunction, 12 more cases of kidney dysfunction, and 14 more eye conditions. So, the likelihood of suffering a major side effect is approximately the same as obtaining a major benefit, but a perk like preventing a heart attack or death is much more important than avoiding a case of blurred vision. This is why some reviewers conclude that “the cardiovascular benefits of statins outweigh adverse effects in primary prevention.”52 But, wait. There were only 15 cases of muscle problems out of 10,000 people treated?


    Painfully Overlooked


    The rate of major muscle side effects was based on clinical trials that found approximately 1 in 1,000 users develops serious muscle disease over a ten-year period.53 Cases of muscle weakness or muscle breakdown are hard to miss, whereas the incidence of statin-induced muscle aches and pains is far more contentious.54 Such randomized controlled trials may seriously underestimate adverse effects like muscle pain, since industry-sponsored trials include run-in periods before the study even starts to exclude people who can’t tolerate the drugs.55 It’s no wonder we see such low rates in the actual trials since all those individuals who suffered never went on to participate in them.


    Observational studies out in the real world, on the other hand, don’t find muscle symptoms in 1 in 1,000 individuals, but rather 1 in 10 or even 1 in 5. That’s a rate of 100 to 200 times higher than noted in the trials.56


    


    Some have attributed the difference in rates between observational and experimental studies to the nocebo effect, where patients experience side effects they are expecting, but it’s really all in their heads.57 Or it could be because, in nearly all the trials, participants were never asked about muscle side effects58 since there’s an incentive not to ask in studies funded by the drug manufacturers.59 And even when participants were asked, industry-sponsored trials are known to underreport to sweep adverse effects under the rug. What’s more, statin trials have often excluded patients with a history of muscle problems, who may be in the population most at risk.60 So, is it primarily in their heads or in their muscles?


    1 in 1,000 or 1 in 10?


    To find out what proportion of people have muscle aches caused by the drugs, researchers randomized patients who claimed to be statin-intolerant with actual statins or identical-looking placebos. Could they tell the difference? Only a third to a half of patients consistently reported muscle pain on statins, but not on placebo. So, yes, perhaps most who believe statins are causing their muscle pains are mistaken, but a significant proportion really are suffering because of these drugs.61 The European Atherosclerosis Society estimates the overall risk of developing statin-related muscle symptoms to be anywhere from 1 in 14 to nearly 1 in 3 people.62


    Tired Truth


    Most trials also do not systematically ask about other potential adverse effects, like fatigue, even though fatigue is among the most commonly reported problems by patients on statins.63 In a non-industry-funded trial on the effects of statins on energy and fatigue with exertion, compared to placebo, four out of ten women treated with Zocor (simvastatin) cited worsening in either energy levels or exertional fatigue. Women appeared to be more adversely affected,64 which helps explain why statin-induced fatigue had been underestimated, since, until more recently, statin trials were overwhelmingly gender-biased towards men,65 even though heart disease is also the leading killer of women.


    
      
        Dietary Deterrence of Dementia and Death


        In 2024, Dr. Dean Ornish published a landmark study showing that a whole food, plant-based diet and other healthy lifestyle behaviors seemed to reverse the progression of early-stage Alzheimer’s disease, following his previous work showing that a similar plant-based diet and lifestyle could reverse the progression of heart disease.66 But it doesn’t have to be all or nothing.


        In the Lyon Diet Heart Study, heart attack survivors were randomized either to advice to eat a more Mediterranean-style diet rich in plant-based omega-3s or to continue to eat whatever their doctors instructed. The Mediterranean dietary advice group ended up eating more bread and fruit, and less ham, sausage, other meat, butter, and cream. Although they didn’t significantly change their fish consumption, they did eat more of a butter-less spread that had been provided, enriched with plant-based omega-3s, like the kind found in flaxseeds and walnuts. The results? Over the next five years, only about 5% of those in the dietary advice group suffered a fatal or nonfatal heart attack, compared to more than 20% of the individuals in the control group.67


        The first chair of Harvard’s Department of Preventive Medicine68 editorialized:


        At a time when health professionals, the pharmaceutical industries, and the research funding and regulatory agencies are almost totally focused on lowering plasma cholesterol levels by drugs, it is heartening to see a well-conducted study finding that relatively simple dietary changes achieved greater reductions in risk of all-cause and coronary heart disease mortality…than any of the cholesterol-lowering studies to date.69


        Despite the striking findings—a 70% reduction in the risk of premature death from simply eating more plant foods and less meat and dairy—few cardiologists may even be aware of the study, even though it was published in one of the most prestigious medical journals in the world.70

      
    


    Your Brain on Statins


    In 2012, the U.S. Food and Drug Administration (FDA) issued a new warning for the labeling of statin drugs regarding potential adverse effects on cognition, including memory loss and confusion.71 That was based on earlier studies,72, 73 but, thankfully, more recent evidence does not strongly support a link between statins and cognitive impairment.74 By 2015, a systematic review concluded that statin therapy does not appear to be associated with cognitive impairment, though that was based on clinical trials beset by the same limitations listed above.75


    What about statin use and dementia risk? Dozens of studies involving a total of more than seven million patients found that the use of statins was linked to lower risks of dementias, such as Alzheimer’s disease.76 This could be due to the part cholesterol plays in the development of dementia. Cholesterol is now universally recognized to be a risk factor for Alzheimer’s,77 helping to explain the role of the “Alzheimer’s gene” APOE, which is the major cholesterol carrier within the brain.78 But it could also be due to muddling factors like “healthy user bias,” where people who diligently take statins may also engage in other health-promoting behaviors, and it’s those behaviors that reduce the risk, rather than the drugs themselves.79


    How Cholesterol-Lowering Medications Work


    To understand how different foods can lower LDL through different mechanisms and thereby potentially have additive effects, we first have to understand the pathways of cholesterol production, absorption, and excretion.


    No fewer than 13 Nobel Prizes have been awarded to scientists researching cholesterol,80 culminating in a constellation of new cholesterol-lowering compounds.81 Our liver can make cholesterol from scratch through a long series of reactions, which can then be packaged and end up as LDL in our bloodstream to deliver cholesterol throughout our body. We don’t want to have too much, as it can lodge in our artery walls, become oxidized, and trigger inflammation that can lead to atherosclerotic plaque and kill us. To prevent this from happening, our liver has LDL receptors that pull LDL from the blood and dispose of cholesterol through our bile by dumping it into our digestive tract, presuming that dietary fiber will trap and ultimately flush it away. If the cholesterol doesn’t get trapped, however, it can be reabsorbed and repackaged as LDL, then re-enter our bloodstream. The same absorption happens when we eat cholesterol. However, saturated fat is the most important dietary determinant of cholesterol because it reduces the number of liver receptors that remove LDL, so more LDL stays in our blood.82


    PCSK9 can also reduce our LDL-clearing capacity. It’s a protein our liver makes that targets LDL receptors for destruction. In my book How Not to Age, I discuss longevity syndromes where some individuals have a faulty PCSK9 gene, which fortuitously leads to more LDL liver receptors and a 90% drop in heart disease risk.83 This leads to the same kind of boosting of LDL-clearing receptors we get by cutting down on dietary saturated fat intake, regardless of our genetics.84


    Where do drugs come in? We can cut down on cholesterol production in the first place by blocking its formation with statins or a newer drug called bempedoic acid, blocking the absorption and reabsorption of cholesterol with a drug called ezetimibe, or blocking the production (inclisiran) or the activity (evolocumab and alirocumab) of PCSK9.


    In the United States, most of the PCSK9 inhibitors cost about $6,000 annually, with inclisiran closer to $10,000 for the first year. A combination of bempedoic acid and ezetimibe is about $5,000 annually, whereas statins are typically about $50 a year out of pocket or free with insurance.85 There are two long-acting statins, atorvastatin and rosuvastatin, which can even be taken every other day and cut the cost in half.86 You can see why statins are the first-line treatment and have been for nearly 40 years.


    
      
        Dr. Endo Broke the Mold


        We recently lost Dr. Akira Endo, who discovered the first statin.87


        Microbes are constantly at war with each other. We look to fungi for compounds like penicillin that kill bacteria and to bacteria to find antifungal drugs. Since some microbes rely on cholesterol-like sterols, Dr. Endo was hoping he’d find some other microbe that produced an anti-sterol production compound. After years looking at approximately 6,000 different microbes,88 in 1972, he came across a blue-green mold that produced something that worked.89 If he had given up after 5,999 attempts, then millions more people may have died prematurely in the ensuing decades.

      
    


    Which Statin Is the Best?


    If we are going to start a statin, which should we choose? There are currently seven on the market, lowering LDL levels from about 20% to 60% based on brand and dose.90 In terms of comparative effectiveness and safety for primary prevention, atorvastatin and rosuvastatin have been found to be most effective in reducing cardiovascular disease events, while atorvastatin appears to have the best safety profile.91 No wonder atorvastatin became the best-selling drug of all time, bringing in more than a hundred billion dollars as Lipitor before it went off patent in 2011.92


    


    
      
        	* Note that to use u-prevent.com, you have to check a box saying that you’re a health professional (presumably for liability reasons). If you’re not comfortable doing so, you can use the American Heart Association’s simplified PREVENT calculator at see.nf/prevent.


      

    
  


  
    the portfolio diet


    Of the “top ten take-home messages” for the primary prevention of cardiovascular disease from the American College of Cardiology and the American Heart Association, statins come in at number nine. Cholesterol-lowering statin drugs are considered the first-choice drug treatment for preventing heart disease in those with sufficiently elevated LDL cholesterol,93 though side effects, like muscle pain or weakness, may impact up to a quarter of users.94 The number one take-home message? “The most important way to prevent atherosclerotic vascular disease,” the number one killer of men and women, “heart failure, and atrial fibrillation is to promote a healthy lifestyle throughout life.”95 This is the case regardless of whether or not you and your doctor decide you should start to take drugs.


    Enter the Portfolio Diet for the “maximal reduction” of LDL cholesterol with diet.96


    Avoiding the Three Things That 
Raise LDL Cholesterol


    There are three main factors in our diet that raise LDL cholesterol: trans fat, saturated fat, and dietary cholesterol.97 Tolerable upper intake levels could not be set for these components, since any intake above zero increases LDL cholesterol concentration and, as such, increases risk of heart disease. So, trans fat, saturated fat, and cholesterol intake should be as low as possible,98 which means minimizing consumption of meat, dairy, eggs, and junk.99


    Trans Fat


    Figure 1 shows what used to be the major food sources of trans fat for American adults100 before industrially-produced trans fats in the form of partially hydrogenated oils were removed from the U.S. food supply.101 However, when it comes to raising LDL, trans fats formed naturally in animals and ending up in meat and dairy may be even worse.102 Now that trans fats are no longer allowed to be added to processed foods, animal products are the only remaining major source of trans fat in the American diet.103


    
      
        [image: Major Sources of Trans Fats Before the Trans Fat Ban]
      
    


    If trans fats are found naturally in meat and dairy and the only safe intake of trans fats is zero, why don’t the powers that be more explicitly recommend eating plant-based? As I noted in How Not to Die, the director of Harvard’s Cardiovascular Epidemiology Program famously explained: “We can’t tell people to stop eating all meat and all dairy products…Well, we could tell people to become vegetarians…If we were truly basing this only on science, we would, but it is a bit extreme.”104 We certainly wouldn’t want scientists to base anything on science!


    Saturated Fat


    The leading sources of cholesterol-raising saturated fat in the American diet are dairy (particularly cheese), meat (particularly chicken), and desserts like cookies, cakes, and donuts.105 Beef tends to have more saturated fat than chicken, but we eat so much more poultry than red meat. However, randomized controlled trials show that switching from beef to chicken or fish fails to lower LDL.106


    Dietary Cholesterol


    Online, some bloggers parrot the egg industry’s talking point107 that the 2015 U.S. Dietary Guidelines removed the dietary cholesterol limit, whereas if anyone bothered to read the actual guidelines, they’d see that the Guidelines in reality strengthened its recommendation by telling Americans to “eat as little dietary cholesterol as possible,”108 as recommended by the Institute of Medicine, the most prestigious medical body in the United States. This advice was reiterated in the 2020–2025 dietary guidelines: “The National Academies [of Science] recommends that dietary cholesterol consumption to be as low as possible.”109 While eggs are the most concentrated source of cholesterol gram-for-gram, the greatest contribution in the American diet is meat, including poultry and fish.110


    Consuming the Four Factors That 
Lower LDL Cholesterol


    It follows that those eating more plant-based tend to have lower LDL. In fact, the average LDL for those eating strictly plant-based is as low as 70 mg/dL. Compared to the general public’s, that’s an excellent number, but, as discussed, there is no safe cut off.111 It bears repeating: When it comes to our LDL cholesterol, the lower, for longer, the better—even if we’re starting out at relatively low risk.112 So, avoidance alone is not enough. That’s where the Portfolio Diet can come in.113


    Eating a healthy plant-based diet subtracts all the major foods that increase our LDL cholesterol. The Portfolio Diet is plant-based with a bonus—a portfolio of foods we can add to our diet to actively pull cholesterol out of our system:114


    


    
      	Nuts. Eat 1½ ounces of nuts a day.


      	Plant protein. Emphasize legumes, including soy, other beans, split peas, chickpeas, or lentils.


      	Viscous fiber. Emphasize foods with lots of sticky fiber, like oats, okra, eggplant, barley, and flaxmeal.


      	Plant sterols. With meals, eat a total of 2 grams of plant sterols each day.

    


    The Portfolio Diet vs. Statins


    Researchers tested the Portfolio Diet head-to-head against statin treatment plus a very low saturated fat diet in a four-week, randomized, controlled trial among people with high cholesterol. Incredibly, those in the Portfolio group had a nearly 30% drop in LDL cholesterol, similar to the 33% drop observed in the statins plus low saturated fat group. Eating plant-based and emphasizing the addition of four dietary components that are each likely to independently contribute 4% to 7% to overall cholesterol reduction resulted in a diet that lowered LDL cholesterol with drug-like potency—without any drugs.115


    A systematic review and meta-analysis of controlled trials of the Portfolio Diet showed consistent LDL-lowering benefits, about a 17% drop in LDL beyond that achieved by the typical (National Cholesterol Education Program) cholesterol-lowering diet, along with reductions in systemic inflammation and an estimated 13% decrease in ten-year heart disease risk.116 Note that these results were not from individuals who actually went on the Portfolio Diet, but rather those merely instructed to eat that way. Just two educational sessions over six months telling people to adopt the eating pattern can have a significant effect.117


    But Fortified Margarine?


    Most of the Portfolio Diet’s components are familiar, foods like oatmeal, beans, and nuts. However, the source of plant sterols used in many clinical trials was plant-sterol-fortified margarine.118 It’s been available commercially under such brands as Benecol and Promise Activ, formerly known as Take Control. These products have added plant sterols, but they’re also ultra-processed nightmares full of salt, saturated fat, and artificial flavors.119, 120 If one insists on using some sort of buttery spread, these would be better than non-fortified margarine or butter, but that seems like a strange way to try to prevent heart disease.


    Plant sterols, also known as phytosterols, are naturally concentrated in sesame seeds and wheat germ,121 and found in a variety of nuts, grains, and legumes.122 But to reach the recommended 2 or 3 grams a day, one would probably need to use plant-sterol-fortified foods or supplements.


    So, should we all be taking plant sterol supplements? Any other cholesterol-lowering supplements that might be worth considering? And what about expanding our portfolio? Are there any other foods that have been shown to lower cholesterol? One could imagine developing a Portfolio Plus Diet with as many different cholesterol-lowering foods, herbs, and spices as possible. That’s exactly what I do in the rest of this book. Again, not as a replacement for drugs, but as a way to drive our LDL as low as possible with our fridge and pantry in addition to anything we might have in our medicine cabinet.


    Fiber and Phytosterols Flush Cholesterol


    Dietary cholesterol is only found in animal-derived foods. Even if our diet were completely free of meat, eggs, and dairy, however, we can still absorb too much cholesterol from our digestive tract. Remember, the gut acts as a pressure release valve and serves as the dumping ground where our liver deposits excess cholesterol. Even if our cholesterol intake is zero, our liver releases surplus cholesterol into our intestine through the bile, expecting there to be around 100 grams of fiber to trap it and flush it from our body. Throughout evolution, we ate such an enormous quantity of plant foods that, based in part on studies of human coprolites,123 that is, fossilized feces (paleopoo!), our ancient ancestors may have consumed grams of fiber in the triple digits each day.124 That’s more than five times that of the average American today.125 So, when we get five times less fiber than nature intended, much of that excess cholesterol our body tries to get rid of gets reabsorbed and can circulate back through our system.126 That’s why one component of the Portfolio Diet is foods like oatmeal, high in the sticky fiber that helps trap cholesterol.127 Where do the plant sterols fit in?
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    As you can see in Figure 2, cholesterol and plant sterols can look almost identical.128 So alike, in fact, that the cholesterol receptors in the lining of our intestine cannot tell the difference. So, plant sterols compete with cholesterol to squeeze through the receptors. If there are a lot of plant sterols in our gut, some of the cholesterol can’t get through and ends up in the toilet instead of in our bloodstream.
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    Figure 3 shows “fecal cholesterol excretion” in people eating different amounts of plant sterols on the same diet. In black is the amount of dietary cholesterol that’s being pooped out, and in white is the amount of cholesterol dumped by the liver into the intestines that gets appropriately dumped in the toilet.129 With increasing plant sterol consumption, increasing amounts of cholesterol are flushed out of the body. Note that even if you eat a strictly plant-based diet without any dietary cholesterol, you’d still be getting rid of more cholesterol by eating more plant sterols.


    Where Are Plant Sterols Found?


    Unfortunately, as with fiber, our intake of plant sterols has plummeted in modern diets.130 We probably evolved getting about 1,000 milligrams a day, but, these days, we may be getting only about 300 milligrams, though those who eat more plant foods may get twice that each day.131 Small amounts are found throughout the plant kingdom in vegetables, grains, legumes, and fruits,132 but the highest whole-food sources tend to be nuts and seeds.133 In fact, plant sterols may help explain some of the cholesterol-lowering effects of nuts.134 Nuts are already part of the Portfolio Diet. Why then add extra plant sterols?135 Nuts may only get us a few hundred milligrams a day.136


    As you can see in Figure 3, comparing the second bar to the first, eating lots of plant foods can draw more cholesterol out of our body than eating fewer plant foods, but getting 2 grams of plant sterols a day, represented by that third bar, can draw out even more.137 And, as you can see in Figure 4, this translates into lower LDL cholesterol levels in our blood. So, the amount of plant sterols in a very healthy diet may drop our LDL by about 6%, but getting 2 or 3 daily grams of plant sterols can drop our LDL by around 10%.138 That alone could reduce our risk of heart disease by about 10% over a decade or by 20% over a lifetime.139 This is why multiple heart health clinical practice guidelines recommend the use of plant sterols to lower cholesterol, along with diet and lifestyle improvements.140
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    Plant sterols have been shown to be effective, but are they safe to take?141


    Plant Sterols Safety


    Post-marketing surveillance studies are reported to have given plant sterols a clean bill of health,142 based on feedback from thousands of consumers, but the studies were conducted by the company selling those products, so I don’t take much comfort from them.143


    
      
        Can Plant Sterols Also Take on Our Second Leading Killer?


        According to an expert consensus statement from the European Atherosclerosis Society, at the recommended daily intake of 2 grams of plant sterols a day, “the available evidence does not suggest any adverse effect associated with long-term intake. Rather, evidence from animal and cell studies suggests a protective role of plant sterol intake and risk of certain cancers.”144 Population studies have also found a protective association between dietary phytosterol intake and lower cancer risk. Those who consumed the most had a 37% lower risk of cancer,145 but where are phytosterols found? Healthy foods like nuts and seeds.146


        Just a single ounce of nuts a day is associated with less cardiovascular disease and a lower risk of dying from cancer and all causes put together.147 So, plant sterols may just be a marker for healthy food intake, though it’s also possible that plant sterols may be one of the reasons nuts and seeds are so good for us.


        There is a new class of anti-cancer agents known as histone deacetylase inhibitors,148 which are available now for the low, low cost of $38,000 a month.149 Plant sterols are the most potent naturally occurring such inhibitors reported to date, another reason offered for why plant foods may be so good for us.150

      
    


    Interference with Fat-Soluble Vitamin Absorption


    There is a worry that plant sterols could reduce the absorption of certain fat-soluble vitamins. They don’t seem to impact concentrations of blood levels of vitamins A, D, or K, but they can reduce vitamin E levels by about 10%.151 A greater concern has been about the loss of carotenoids, such as beta carotene. One modeling study suggests that if margarines become 100% fortified with plant sterols, the incidence in night-blindness—difficulty seeing in dim light—may increase by as much as 19 in 1,000 every year. At the same time, 1 in 1,000 would not get heart disease. Since night-blindness is considered a relatively minor visual disturbance, the benefits of fortification were said to “clearly outweigh any putative risks,”152 but there is no need for any risk at all, because the relatively small suppression of plasma carotenoid levels can be countered by just eating more fruits and vegetables.153


    Phytosterol Oxidation Products


    The problem with fortifying a product like margarine with plant sterols is that it may be used in cooking, which could cause the plant sterols to oxidize into phytosterol oxidation products.154 We know cholesterol oxidation products are particularly bad, but we aren’t sure about oxidized phytosterols.155 The bottom line is that we don’t know enough about what happens when we heat them,156 so it’s better to be safe than sorry.157 Don’t cook with phytosterol-fortified products.


    Red Blood Cell Fragility?


    There was a concerning finding in rats, where plant sterols were found to make their red blood cells more fragile.158 But, the opposite was found in mice; their red blood cells became less fragile.159 And hamsters? There didn’t seem to be any effect.160 So, are we more like rats, mice, or hamsters? The amount of plant sterols researchers used with the rats was about 50 times higher than what we’d see with people. When put to the test with humans, it turns out there doesn’t appear to be any issue with blood cell fragility.161


    Cautionary Tale from Phytosterolemia?


    There is a rare genetic condition called phytosterolemia, where people have extremely high levels of plant sterols in their blood and horrific heart disease, even as children.162 This raised alarm bells that too many plant sterols, just like too many animal sterols (cholesterol), may be harmful.163 But the same mutations that allow for the increased absorption of plant sterols also allow for the increased absorption of cholesterol, so these affected kids end up with cholesterol levels in the 700s mg/dL.164 No wonder they’re dying of heart attacks.


    When those who genetically have higher levels of plant sterols in their bloodstream end up with higher rates of cardiovascular disease,165 it’s not necessarily because plant sterols are a problem.166 Rather, those individuals are also absorbing extra cholesterol.167 These genetic variations in sterol transporters, which result in increased blood levels of plant sterols and increased intestinal cholesterol absorption, subsequently result in higher LDL cholesterol levels.168 In fact, that’s how we estimate how efficient people are at absorbing cholesterol—by seeing how many plant sterols they have in their blood.169 So, individuals with lots of plant sterols in their blood also have markedly elevated LDL cholesterol. No wonder they’re at risk for heart disease.170


    This increase in cholesterol absorption doesn’t fully explain the increased risk, though, so it’s possible that plant sterols may indeed contribute directly to heart disease. This has raised questions about the safety of supplementing food with plant sterols for the purpose of cardiovascular risk reduction.171 However, the decrease in LDL achieved by the consumption of phytosterol-enriched foods is 20 to 40 times greater than the increase in plant sterols in the blood.172 Thus, plant sterols would need to cause 20 to 40 times more atherosclerosis to cancel out their positive effect on cholesterol reduction, but there is no evidence for this. In fact, at the levels we get in our blood from consuming a few grams of plant sterols a day, there is no association with cardiovascular events in population studies.173 This is why we get scientific consensus panel assurances that plant sterols are safe.174


    Do Plant Sterols Actually Prevent Heart Attacks?


    Although there is vast literature on plant sterols lowering blood cholesterol levels, to date, no study has investigated “the ultimate proof of efficacy: lowering the incidence of coronary heart disease.”175 There are no studies with hard clinical endpoints to confirm that the drop in LDL cholesterol from plant sterols translates to a drop in heart attacks. That is probably the strongest argument questioning recommendations for widespread use. The reason these studies haven’t been conducted is that they are “hardly feasible.” Even if participants had a baseline ten-year cardiovascular risk of 10%, more than 30,000 people would have to be randomized to plant sterols for a decade to detect such an effect.176 At a more reasonable ten-year risk of 5%, more than 300,000 people might have to be enrolled.177


    One could argue that plant sterols lowering cholesterol is all we need to know, since “clear evidence shows that lowering cholesterol concentrations by any mechanism is always accompanied by proportional reduction in cardiovascular risk.”178 This has been demonstrated with statins, other kinds of drugs, diet, cholesterol-lowering surgery,179 and even through directly filtering LDL out of the blood.180 One trial of extended-release niacin is cited as an exception, though. A group of patients with LDL levels starting down in the low 60s mg/dL achieved a further ten-point drop after a few years. That should have reduced their risk by at least 5% or 6%, but it only resulted in a 4% drop in events that didn’t reach statistical significance.181 So, even the one cited exception to the rule—anything that lowers LDL lowers cardiovascular events—lowered events (albeit not significantly).


    Ezetimibe is a drug with a similar mechanism of action as plant sterols—that is, blocking cholesterol absorption.182 It partially blocks the cholesterol absorption receptor, effectively reducing cholesterol absorption by about 50%. When it was put to the test, it did indeed significantly improve cardiovascular outcomes.183 And the 13-point drop in LDL achieved by blocking cholesterol absorption with the drug is almost the same as the drop in LDL we’d expect from blocking cholesterol absorption with plant sterols, based on more than a hundred randomized controlled trials.184 As such, we can be reasonably confident that plant sterols should indeed reduce our risk of getting cardiovascular disease.


    This is the case even when we are already on cholesterol-lowering drugs or diets. What’s more, blocking cholesterol absorption works even if we don’t consume any cholesterol because the bulk of the cholesterol flowing through our digestive tract is not from what we eat, but from our own liver’s production.185 It also works for those on statin drugs.186 In fact, adding 2 grams of plant sterols a day to what you normally eat may be equivalent to quadrupling your statin dose.187


    The Best Dosing of Plant Sterols


    The recommended daily dose of plant sterols is 2 to 3 grams a day,188 based on dose-response curves showing that’s where LDL-lowering benefit plateaus.189 There’s a comparable benefit curve with plant stanols, which are similar molecules.190


    Plant sterols and stanols are absorbed better if taken with food191 to coincide with the discharge of cholesterol-rich bile into the intestine with mealtime gallbladder contraction, along with any dietary cholesterol present. The same dose of plant sterols may more than double its LDL-lowering effect when taken with meals, rather than between them.192


    The full LDL-cholesterol-lowering effect can be detected after just two weeks and presumably lasts as long as they’re part of the diet. But, as soon as you stop consuming plant sterols and stanols, their cholesterol-lowering effect is lost within a week or two.193


    The Best Source of Plant Sterols


    Plant sterols in those kinds of doses are available in supplements and in fortified foods, which equivalently lower LDL by about 12 mg/dL.194 The margarines are a non-starter. Are there any healthy phytosterol-fortified foods?195 In Australia, there’s a plant sterol-fortified shredded wheat called Weet-Bix, but I don’t know if you can get it anywhere else.196 Unless you live down under, the best option would seem to be plant sterol supplements.


    It’s always good to have third-party certification of authenticity for dietary supplements,197 though I think there’s only one USP-certified brand at the moment.198 ConsumerLab.com tested and approved three others, though.199, 200, 201 They’re all fairly expensive (starting at 30 cents a day), so I was excited to learn plant sterols are available in bulk.202, 203 I presumed I could just sprinkle a bit on my food, but that presumption may be wrong.


    As crystalline powder, it is much less efficient at inhibiting cholesterol,204 which is why initial studies conducted half a century ago used high doses around 10 to 20 grams a day.205 Researchers then figured out how to make these “free” sterols more soluble by creating sterol esters, which are what’re now found in most supplements.206 Some studies suggest that free sterols block cholesterol absorption as much as esterified sterols, but that was only after adding a large dose of an emulsifier to improve absorption.207 A study showing that free sterols could lower LDL similarly relied on some proprietary means for solubilizing it.208 So, I wouldn’t recommend using the bulk powder form. (Just for fun, I tried taking the powder for a month and indeed saw zero effect, whereas I got a nice 17% drop in LDL from taking the exact same dose in encapsulated ester form.)


    I’m not normally big on laboratory tests, but if you do start phytosterol supplements, I would suggest getting your cholesterol tested before and after taking them for about a month. LDL levels of some individuals respond immediately with a major drop, while others are more resistant or completely unaffected by plant sterol supplementation209—or even worse. The average response is around a 10% drop in LDL cholesterol, but you may get lucky and respond even better. Some get up to a 38% drop in their LDL. But it’s also possible you won’t respond at all, or your cholesterol might even go up. Some experience an increase in LDL by as much as 33%.210 So, even though the average effect is favorable, you want to make sure it’s working for you. You should be able to get your cholesterol screened for free through your doctor’s office. These days, however, free or low-cost testing is available without insurance or a doctor visit. Check out, for example, www.attackheartdisease.com/free-ldl-c-test.


    Cholesterol-Lowering Supplements to Avoid


    According to cholesterol-lowering guidelines, dietary modifications are the cornerstone to controlling our LDL, but what about other dietary supplements?211 For many of them, the evidence is sketchy.212 A perfect example is policosanol.


    No to Policosanol


    Policosanol is a waxy extract from sugarcane found in a meta-analysis to lower LDL cholesterol by 24% over placebo.213 Policosanol can even purportedly rival or beat a statin drug for lowering cholesterol.214


    Given that policosanol works more than twice as well as phytosterol supplements at a fraction of the cost, why don’t I recommend it?215 More than 50 studies have reported substantial reductions in cholesterol with as little as 2 milligrams of policosanol; in comparison, it takes a thousand times that dose—2 grams of plant sterols—to have less than half the effect.216 However, almost all of those studies were sponsored by the commercial enterprise in Cuba that markets policosanol.217


    Independent researchers failed to replicate the results. They didn’t use the exact same formulation, though.218 Cuban researchers continued to claim that policosanol’s efﬁcacy is attributable to the unique purity and composition of their own preparation.219 So, another study was set up to independently test the authentic Cuban policosanol preparation, and, low and behold, it did not work at all. The researchers used 10 milligrams, which is a typical dose.220 Another independent study tried up to eight times that dose and saw a drop in LDL between 2% and 8%, but the placebo group also had an 8% drop, so all the policosanol doses flopped compared to a sugar pill.221


    By 2009, the jig was up, exemplified by reviews with titles like “Policosanols lose their lustre as cholesterol-lowering agents.”222 But if someone didn’t know any better and just checked the latest meta-analysis of randomized controlled trials, they’d see a significant drop in LDL cholesterol on par with statin drugs and might be duped into buying some. They would have to know to look at the subgroup analyses, which would inform them that the remarkable 55-point drop in LDL cholesterol deflates down to zero in the studies performed by researchers who hadn’t been paid to promote policosanol supplements.223


    When it comes to nutritional supplements and blood cholesterol, does anything work? Yes, red yeast rice and plant sterols.224 I’ve discussed why plant sterols may be a good idea. What about red yeast rice?


    No to Red Yeast Rice


    Red yeast rice extract, produced by a purplish-red mold, is one of the only cholesterol-lowering dietary supplements shown to actually reduce the risk of cardiovascular events.225 Based on studies including more than 10,000 heart disease patients, red yeast rice extract halved the risk of a subsequent heart attack and significantly decreased not just sudden death,226 but premature death in general.227 This isn’t surprising, since it can decrease LDL cholesterol by an average of 36 points, which is comparable to what’s seen with low doses of cholesterol-lowering statin drugs. That isn’t surprising either, since it is a statin drug.228 The mold produces lovastatin, the identical compound in the pill sold as Mevacor. In fact, that’s how the drug was first produced, by having that very mold make it.229 No wonder it’s lowering cholesterol and saving lives.


    So, are red yeast rice supplements suitable substitutes for statins? Unfortunately, no. There is such a large variability in statin content in red yeast rice supplements that predicting or understanding dose-related efﬁcacy and safety is practically impossible.230 For example, in one study, researchers investigated the variability in strength of 28 brands of red yeast rice supplements purchased from the mainstream retailers GNC, Walgreens, Walmart, and Whole Foods. No lovastatin was detected at all in 2 brands and its quantity ranged more than 60-fold in the other 26 brands.231 Following the manufacturers’ recommendations for daily servings, the quantity consumed per day would range more than a hundredfold. In the United States, supplement manufacturers don’t list the amount of lovastatin,232 but in Europe where they do, not a single supplement had values that matched what was on its label. Nine products had lower content, 24 had higher, and 3 had basically none at all.233 So, as the researchers concluded, “Buyer Beware!”234


    


    Ten popular red yeast rice products were recently analyzed by an independent U.S. laboratory, and most did not contain any lovastatin. And these results were worse than in previous rounds of testing in 2018 and 2010.235


    Wide inscrutable variability isn’t even the biggest issue with red yeast rice supplements. The recent analysis also found that approximately 30% were contaminated with a mold toxin called citrinin and one product exceeded the allowable safety limit by 65-fold.236


    The U.S. Food and Drug Administration has been warning consumers for years to avoid red yeast rice products because of possible contamination with citrinin,237 considered toxic to kidneys, liver, and fetus.238 Citrinin has been found contaminating up to 80% of red yeast rice products.239 Given that it’s also classified as a genotoxic (DNA-damaging) compound, Europe restricted the maximum amount permitted in food supplements to 100 μg/kg.240


    How many exceed that precautionary threshold? Thirty-seven brands of red yeast rice supplements were screened and 97% exceeded the safety limit—36 out of 37 supplements. Only one product was compliant. What’s more, all of them contained the toxin, even though four of the contaminated products were explicitly labeled as “citrinin free.” A risk assessment concluded that the toxin is “almost always present in red rice supplement samples, with values often higher than the legal limit.”241


    In Japan, there was a recent outbreak of serious kidney problems linked to red yeast rice supplements causing hundreds of hospitalizations and five deaths.242 This rash of kidney damage was particularly alarming because the supplement manufacturer (Kobayashi Pharmaceutical) was using a strain reportedly incapable of producing citrinin.243 An investigation concluded that the batch was contaminated by a blue mold that made a different kind of kidney toxin.244


    As far as I’m concerned, if you choose to take a statin, take a regulated statin drug, not an unregulated statin supplement. Then, at least by law, you know how much you’re getting and don’t have to worry about mold toxin contamination issues. As a former chair of the Cleveland Clinic cardiology department concluded:


    


    Modern medicine contains multiple examples…of ‘natural’ substances whose active ingredients were identified, isolated, studied, standardized, and regulated to create a product whose net benefits outweigh the harms. Without these steps, we are left relying on anecdotes, hearsay, and blind faith that a substance will have its desired effect.245


    Cholesterol-Lowering Supplements to Consider


    In sum, of all the cholesterol-lowering supplements, the best available evidence for efficacy is for plant sterols, which I suggest trying, and red yeast rice, which I strongly suggest avoiding.246


    Psyllium Husk


    Also considered as having an “A” grade of evidence for efficacy is viscous soluble fiber, the sticky fiber featured in the Portfolio Diet, which recommends getting 20 grams a day from foods like barley, eggplant, oats, okra, apples, berries, or oranges.247 Each serving of these foods has only a few grams, though, so getting 20 grams on a daily basis might be challenging.248 That’s where psyllium can help.


    Powdered psyllium seed husk has more than 2 grams of viscous fiber per teaspoon.249 Based on dozens of randomized controlled trials, psyllium, also known as plantago and sold commercially (with undesirable additives) as Metamucil, can reduce LDL cholesterol by 13 or 14 points. Psyllium husk works best, reducing LDL closer to 16 or 17 points.250 In terms of dosage, one tablespoon a day should net you about a 10% drop in LDL.251 Just make sure to follow the instructions and take it with lots of water.


    Bergamot


    Though even a 3- or 4-point drop in LDL could be considered “clinically important,”252 a number of dietary supplements have been found to lower LDL cholesterol by more than 10 points:253
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    As you can see in Figure 5, bergamot appears to lead the pack,254 though that’s based on only half a dozen studies involving a few hundred people. Nevertheless, bergamot resulted in as much as a 55-point drop in LDL cholesterol,255 likely because it seems to act like a PCSK9 inhibitor.256 (See “How Cholesterol-Lowering Medications Work.”)


    Are there any safety issues with bergamot? It contains bergamottin, which is one of the constituents of grapefruit that suppresses the detox enzymes in our liver and intestines, potentially increasing levels of certain drugs we may be taking. So, if you’re on any medications, make sure to talk to your doctor before considering bergamot.257


    There is a report of a case of intoxication with Earl Grey tea, which is black tea flavored with bergamot. A man had been drinking a gallon of Earl Grey a day and ended up with muscle cramps and twitches, thought to be due to a compound called bergapten, so don’t drink a gallon of Earl Grey a day.258 Larger doses of bergamot extract supplements don’t necessarily have a larger effect, so if you do want to try it, I would recommend the lowest highly effective dose of 500 milligrams a day. The latest study used only 375 daily milligrams but only achieved half the effect.259


    Artichoke


    As you can see in Figure 5, artichoke leaf extracts are next on the list.260 In 13 studies, researchers gave participants 50 to 2,700 milligrams of artichoke extracts for a few months and saw drops in LDL of 17 or 18 points. Again, more is not necessarily better, with doses of 500 milligrams and less a day appearing to work as well as doses over 500 milligrams.261 Of course, this is assuming there is actually artichoke in your artichoke supplement.


    One study found that only three out of seven dietary artichoke supplements contained the amount of a purported active ingredient as listed,262 and another found all sorts of issues—not only lower concentrations than expected, but nondisclosed fillers and other plants entirely.263 As I’ve discussed, this is one of the problems with dietary supplements. They are so poorly regulated that it’s hard to know what’s actually in them. At the very least, you should test your cholesterol before and after starting a purported cholesterol-lowering supplement to make sure you’re getting at least some benefit. Ideally, though, you’d use the whole food.


    In the case of artichokes, that would be getting perhaps 100 grams of artichoke hearts a day, which is about half a cup.264 I think they’re delicious, but I haven’t been able to find any canned or jarred artichoke hearts without added salt. The solution? Frozen! Look for no-salt-added artichoke hearts in the frozen vegetables section of your favorite grocery store.


    Barberries for Berberine


    Just as we can eat artichoke hearts instead of taking an artichoke extract supplement to lower our cholesterol, we can eat the whole food source of berberine by eating barberries.265 A systematic review and meta-analysis of 18 randomized controlled trials involving more than a thousand participants found that taking 900 to 1,500 milligrams of berberine a day can reduce LDL cholesterol by about 18 points within one to six months.266


    Of those 18 trials, 15 were done in China,267 where systematic issues of research quality have surfaced,268 leading China’s own Food and Drug Administration to question the integrity of Chinese clinical research.269 Its investigation found 80% of China’s clinical trial data to be fraudulent, containing “fabricated, flawed, or inadequate data.”270 Research integrity is expected to improve under new laws in which Chinese researchers found faking data can face execution.271 Ironically, Chinese studies on berberine supplements may have a better chance of being valid since berberine is regulated there as an over-the-counter drug instead of a supplement, so it is required to at least contain what it claims.272


    U.S. researchers tested 15 berberine supplements and found that most—9 out of 15—failed to come within 10% of the declared doses on their labels. The quality of the berberine product appeared unrelated to the cost, as the ones containing at least 90% of the labeled amount of berberine were not significantly more expensive than those that did not.273


    That was in 2017. A follow-up study published in 2023 of 18 berberine supplements bought online similarly found that about half failed to contain the claimed amount.274 NOW, a berberine supplement manufacturer, claims to have tested more than 30 competing berberine brands and asserts that more than half contained less than 40% of the labeled amount and about one in five didn’t have any berberine at all.275 I didn’t recognize any of the brands they tested, though, so they may have gone out of their way to find fly-by-night companies.


    Is berberine safe? It’s a potent inhibitor of drug detox enzymes in our body, so it can affect medication blood levels. For example, in one case, berberine led to acute liver injury in a 68-year-old man when it pushed the blood levels of his blood thinner Xarelto to toxic levels.276 Again, if you’re taking any medications, always ask your doctor before starting any kind of supplements.


    Gastrointestinal symptoms, including abdominal pain, constipation, diarrhea, and bloating, have been found to be common side effects of taking berberine.277 I certainly experienced them when I tried it. Berberine-induced diarrhea is associated with a disturbance of the gut microbiome, at least in rats, though, ironically, berberine’s also been used to treat certain forms of infectious diarrhea. It can kill off bacteria, such as cholera, but it may kill off some good bugs, too.278


    The side effects may be dose-dependent, so if berberine does cause you problems, you can try reducing the dose.279 For me, that didn’t help. Even low doses upset my stomach. The solution to both the purity issues and the stomach issues may be to get berberine in its whole food form, barberries.280 You can find dried barberries in Middle Eastern spice stores or online. About 5% to 8% of the berry is pure berberine.281 There doesn’t appear to be a significant difference in cholesterol-lowering efficacy between doses above and below 1,000 milligrams. So, to get the minimum effective 900-milligram dose, you’d just need to eat about two tablespoons of dried barberries a day.282


    One study found significant reductions in LDL cholesterol using less than two daily tablespoons, but rather than the more common red ones, they used purplish-black barberries, which I haven’t been able to find domestically.283


    Supplements vs. Statins


    In 2023, the SPORT study out of the Cleveland Clinic was published in the Journal of the American College of Cardiology. In this case, SPORT stands for supplements, placebo, or rosuvastatin. Participants were randomized to a starting dose of the cholesterol-lowering statin drug rosuvastatin (sold as Crestor), a placebo, or one of six common supplements—ﬁsh oil, cinnamon, garlic, turmeric, plant sterols, or red yeast rice.284 The researchers wanted to know how they compared in terms of lowering LDL cholesterol within one month.


    The drug reduced LDL by an average of 35% compared to the sugar placebo pill. And the dietary supplements? Not a single one was able to significantly beat the placebo. In fact, garlic seemed to make matters worse on average.285 See Figure 6’s cascade plot for a more detailed view:
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    Each thin bar represents an individual participant. Start by looking at the placebo data. After one month of taking a sugar pill, LDL levels went up for about half the participants and down for the other half, just through normal month-to-month variation. The results for the six supplements look similar, suggesting they’re not much better than the placebo sugar pill. With the garlic, note how more people ended up with higher LDL than lower, experiencing an average 5% rise. With the drug, though, the LDL cholesterol of every single participant taking the statin decreased by about 18% to more than 50%. Half dropped their LDL by 40% or more. “This clearly demonstrates,” concluded the authors, “that every participant randomized to rosuvastatin had significant LDL-C[holesterol] lowering and all other studied products [the supplements] were almost akin to the flip of a coin whether LDL-C would increase or decrease.”286


    The study was not without its critics. First of all, what a peculiar mix of supplements to pick. Of the six dietary supplements examined, only three—plant sterols, red yeast rice, and garlic—are generally marketed as cholesterol-lowering.287 The authors argue that fish oil and cinnamon make general heart health claims so a consumer might be duped into thinking they may lower cholesterol, but they don’t have much to say about why they chose turmeric.288 Why not bergamot, berberine, artichoke, or psyllium, which, as we know, have all been shown to be effective? Were the researchers just trying to make the drug look better by comparison? The trial was funded by the pharmaceutical company that sells Crestor,289 but since it’s been off-patent for about a decade, I assumed there wasn’t much financial incentive—but I assumed wrong. Crestor still brings in more than a billion dollars a year,290 which may explain why the researchers might have gone out of their way to pick some duds as comparators.


    But shouldn’t the red yeast rice have worked? Is it a coincidence that the brand291 the researchers chose for its comparison study292 was found to have zero active ingredients?293 No wonder it failed. Their pick for plant sterols makes more sense, as it’s one of the most common brands.294 Why didn’t it work? One commentator suggested the one-month timeframe of the study wasn’t long enough,295 but plant sterols should start having an effect within two weeks.296 So, perhaps the particular brand they used (CholestOff Plus) just doesn’t work very well.297 It certainly has questionable ingredients like carmine, which is a red dye made out of crushed bugs.298


    The timeframe issue may legitimately apply to the turmeric, though. Turmeric curcumin may decrease LDL a little, by about 6 points, but that’s generally only been seen in studies lasting at least eight weeks.299


    


    Why did the garlic raise LDL?300 I thought garlic lowered it. In fact, less than an eighth of a teaspoon of garlic powder a day has been shown to be effective.301 So why didn’t garlic work in this study? Because it wasn’t garlic; it was Garlique, a garlic extract supplement containing 15 other ingredients. It’s also odor-free, so presumably some of the garlic compounds had been removed.302


    The researchers did use real cinnamon,303 but cinnamon,304 like fish oil,305 is not known to be cholesterol-lowering.


    Despite the study’s shortcomings, it did make an important point. Heart disease is life or death. We saw in Figure 6 what even a starting dose of a statin drug can do. In the face of overblown supplement claims and the mountain of misinformation surrounding statins, consumers may be hoodwinked away from taking “well-regulated, inexpensive, safe, and potentially life-saving medications with decades of supporting evidence.”306


    In sum, dietary supplements are so poorly regulated that we, as general consumers, can’t ever be quite sure what’s in them.307 There’s no guarantee that what’s in a supplement actually matches what’s on the label, which is why, whenever possible, whole foods are better. Artichoke hearts instead of artichoke extracts, barberries instead of berberine, and real garlic, like garlic powder, instead of garlic supplements. What other foods have cholesterol-lowering potential?


    Foods That Lower Cholesterol


    By sharply reducing our intake of the three main components that raise LDL cholesterol—saturated fat, trans fat, and dietary cholesterol308—most may be able to naturally achieve an LDL below 70 mg/dL,309 which used to be the target for the primary prevention of heart disease.310 For those who still didn’t make the cut despite restricting their intake of meat, dairy, eggs, and processed foods, the next step was to add combinations of foods that actively pull cholesterol from our body, i.e., follow the Portfolio Diet.311 But now that guidelines have shifted towards the lower, the better across the board, everyone should not only be lowering their intake of animal products and tropical oils, but also going out of their way to add cholesterol-lowering foods to their diet.312


    See “Consuming the Four Factors That Lower LDL Cholesterol” for the list of cholesterol-lowering foods featured in the Portfolio Diet.313 How might we expand our portfolio? Let’s start with tweaks to the Daily Dozen,* the checklist that can help you incorporate some of the foods that I consider essential to an optimal diet:
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    Nuts


    The handful of nuts I call for each day in the Daily Dozen doesn’t quite cover the 45 daily grams recommended by the Portfolio Diet.314 So, for optimal LDL-lowering, we may want to bump it up closer to a third of a cup a day. Are some nuts better than others?315 Cashews and walnuts may be best for lowering LDL, with peanuts being least likely to be helpful.316


    Of course, who can forget that wild study about brazil nuts I shared in How Not to Die? Researchers found that a single dose of 20 grams of brazil nuts dropped LDL cholesterol about 20% within 24 hours, and LDL stayed down for at least a month, suggesting that eating just four brazil nuts might be enough to improve LDL cholesterol levels for up to 30 days.317 Not four brazil nuts once a day, but four brazil nuts once a month. In fact, eating four every day may put you at risk for selenium toxicity.318 Even just one high-selenium brazil nut a day can increase the expression of pro-inflammatory genes.319 Instead, if you have just the single serving of four brazil nuts once a month, you get a nice drop in inflammatory markers in your bloodstream within 24 hours with the benefits still evident a month later.320 So, add a monthly dose of four brazil nuts to the list, along with getting your daily one-third cup of other nuts.


    Beans


    The Daily Dozen’s recommended three servings of legumes a day help cover the plant protein requirement in the Portfolio Diet.321 Is there a best bean? In the tenth anniversary edition of How Not to Die, coming out December 2025, I added black soybeans to my list of favorites, because the berry-like pigments found in the equivalent of just a tablespoon a day of cooked black soybeans can drop LDL cholesterol by 14 points over placebo within eight weeks.322 So, let’s add that to our daily diet as well.


    You can buy black soybeans canned with no added salt or cook dried beans from scratch in about 45 minutes in an electric pressure cooker like an Instant Pot. One teaspoon of dried beans equals about one tablespoon cooked, so you could cook two-thirds of a cup of beans once a month and keep them in the freezer in silicone ice trays and pop out a “cube” every day to defrost for your daily tablespoon. Or, a single can will cover you for 28 days using the same drain-freeze-defrost method.323


    Viscous Fiber and Plant Sterols


    The other two components of the Portfolio Diet are 20 grams of viscous fiber and 2 grams of plant sterols.324 Without even trying, the Daily Dozen should get you about 14 grams of viscous fiber a day. To make up for the gap, you can choose particularly rich sources from the various Daily Dozen categories. Consider prioritizing black beans, blackberries, apples, oranges, okra, eggplant, sweet potatoes, oats, and barley. You can also add to your daily diet a tablespoon of psyllium husk powder, which has 6 grams of viscous fiber. That alone should reach the 20 grams called for in the Portfolio Diet with even an unoptimized Daily Dozen. Just make sure you take the psyllium as directed with lots of water.


    To complete the Portfolio Diet’s portfolio, consider adding phytosterol supplements to your meals.325 (See “The Best Source of Plant Sterols.”)


    Barberries and Artichoke Hearts


    In addition to the special nuts and beans, there are special berries. Two tablespoons a day of barberries should get you the 900 milligrams of berberine I mentioned earlier, though don’t take them while pregnant or breastfeeding.326 I encourage you to also consider including 100 grams of salt-free artichoke hearts a day as one of your two Other Vegetable servings in the Daily Dozen, which matches the cholesterol-lowering dose of artichoke leaf extracts.


    Apples


    Any other fruits proven in randomized controlled trials to lower LDL cholesterol? Dried figs flopped,327 as did a mixture of dried fruits,328 but half a dozen randomized controlled trials found that prunes, an average of seven a day, can drop LDL by 20 points.329 Then, in 2024, The Prune Study was published, the largest prune study to date. After a year of participants eating up to 10 or 11 prunes a day, researchers found no benefit for cholesterol.330


    Although there may be little cholesterol-lowering benefit from eating prunes, daily dried apples can drop LDL by as much as 24%.331 So, consider adding two medium-sized apples or about a dozen dried apple rings to your daily diet as two of your three servings of Other Fruits in my Daily Dozen.


    Flaxseeds


    The Daily Dozen also recommends a tablespoon of ground flaxseed a day. Based on dozens of randomized controlled trials involving thousands of study participants, flaxseeds have been shown to lower LDL cholesterol,332 but the smallest effective dose I could find in a controlled trial was 20 grams,333 which is three tablespoons of ground flaxseeds. As you can see in the modified version of the Daily Dozen (Figure 8), tweaked to maximally lower LDL, I’ve added two extra checkboxes for the two extra tablespoons added for cholesterol-lowering purposes.
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    Herbs and Spices


    For spices, my Daily Dozen calls for a quarter teaspoon of turmeric every day, along with any other herbs and spices you enjoy. How might we adjust this category to make it as cholesterol-lowering as possible?


    Researchers found that amla, dried Indian gooseberry, may decrease LDL cholesterol by 25 points in 12 weeks. They used an amla extract, which might equal about a daily half teaspoon of amla powder.334 When straight amla powder was tested, it appears a third of a daily teaspoon may decrease LDL by as much as 30 points or more.335


    


    The spice sumac is another powdered berry. A gram or two a day of sumac can lower LDL by around 9 points.336 The smallest effective dose would be about a daily half teaspoon, which is enough to significantly boost the efficacy of a statin drug by 11 points.337 Note that sumac is in the cashew and mango family, so if you have an allergy to those, you may also be allergic to sumac.338


    Dozens of randomized controlled trials involving thousands of participants found significant cholesterol benefits with nigella seeds, also known as black cumin. Researchers found that whole powdered seeds are more effective than extracted black seed oil,339 and one study suggests that whole unground seeds are better than the powder.340 The smallest effective dose is 500 milligrams, which is only about a daily quarter teaspoon of unground seeds or a pinch of ground black cumin, about a tenth of a teaspoon.341


    Garlic powder can work at an even smaller dose, just 300 milligrams a day, which is about a tenth of a teaspoon of garlic powder or a quarter of a clove of fresh garlic.342


    Fenugreek can also be considered a cholesterol-lowering medicinal plant, but the doses researchers used were huge.343 The lowest effective dose I could find of the whole spice was 5 grams, four times a day, which is about five daily teaspoons of fenugreek powder—much more than culinary doses, which makes me concerned about long-term safety. The reason I even mention it is because the benefit was extraordinary, a drop in LDL cholesterol of more than 100 points compared to control.344 I don’t think I’ve ever seen a food do anything like that—reducing LDL by more than 50%. Hopefully we’ll see future studies with more moderate doses.


    The herb lemon balm can also help345 at a dose of 3 grams a day, lowering LDL cholesterol by 13 points over placebo.346 Drinking lemon balm tea does not appear to help, though,347 and lemon balm may be unsafe during pregnancy.348 Otherwise, we can add a daily teaspoon of lemon balm leaf powder to the list.


    The herb savory, also known as summer savory, may be even more potent. A third of a teaspoon can reduce LDL by as much as 27 points over placebo,349 so definitely consider adding that dose of ground savory to your daily diet as well. It’s become quite the spice mix!


    Figure 9 shows us where we are with the Daily Dozen after it’s been optimized to lower cholesterol.
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    Feel free to pick and choose whichever spices you enjoy, but if the goal is to get our LDL as low as we can by using every possible safe and simple solution, how might we conveniently get as many of these as possible?


    


    
      
        	* I first presented this aspirational checklist in my book How Not to Die and it’s since been developed into a free app for Android and Apple iOS. For details, you can get a copy of the book from your local public library or favorite bookseller and download the free “Dr. Greger’s Daily Dozen” app.


      

    
  


  
    putting it all into practice


    First, start by reducing or eliminating concentrated sources of the three components that primarily raise LDL cholesterol—saturated fat, trans fat, and dietary cholesterol. Cut down on meat, dairy, eggs, and processed foods containing partially hydrogenated or tropical oils, such as coconut oil, palm oil, and palm kernel oil.


    That leaves us centering our diets around unprocessed plant foods. Some plants are even better than others, though, the inspiration for my Daily Dozen checklist.


    As I detailed above, we can then tweak the Daily Dozen for maximal LDL-lowering by adding and prioritizing all the specific cholesterol busters. In sum, all beans and berries are good but adding that tablespoon of black soybeans and two tablespoons of dried barberries are particularly potent. All fruits and veggies are good, but we have the distinct data on the power of apples and artichokes for lowering LDL. Then we can incorporate brazil nuts (again, four a month, not four a day), bump up our daily intake of ground flax, and take those specific spices in those specific amounts.


    In terms of supplements, in the appendix of How Not to Die, I emphasize the importance of a regular, reliable source of vitamin B12 and, if you don’t get adequate sun, vitamin D, as well as a good source of iodine, such as seaweed. I also suggest considering taking a pollutant-free source of DHA. Adding to this list for cholesterol-lowering, consider supplementing with plant sterols (see “The Best Source of Plant Sterols”), psyllium, and bergamot extract (see “Bergamot”).


    As if all of this isn’t enough, my book How Not to Age introduced a list of potential anti-aging tweaks. For example, I recommended adding: vinegar to boost the enzyme AMPK; coffee to boost autophagy; wheat germ for the spermidine; strawberries and pippali, respectively, for the purported senolytic compounds fisetin and piperlongumine; green tea to boost Nrf2 defenses; potassium-based salt substitutes; mushrooms for ergothioneine; and chili peppers, purple sweet potatoes, pumpkin seeds, cranberries, nutritional yeast, cocoa powder, and black sesame seeds.* (Note that I’m skipping the cosmetic concoctions included in the book, like my recipes for topical vitamin C and nicotinamide facial serums, but adding the possibility of taurine supplementation, which was not included in How Not to Age. To decide if taurine is right for you, I did a webinar covering the risks and benefits that can be accessed at see.nf/taurine.)


    Finally, if you are overweight, my book How Not to Diet features Twenty-One Tweaks to accelerate the loss of body fat.* For those who are above their ideal weight, every five pounds lost may lower LDL by about 2 points.350


    Even without the weight-loss boosters, this is still a lot. How are we going to fit all of this into our daily routine?


    Just as I developed the Daily Dozen to help me include the healthiest of healthy foods into my meals every day, I wanted to come up with a way to augment my Daily Dozen diet, incorporate anti-aging aspects, and take the Portfolio Diet to the next level.


    Dr. Greger’s Portfolio Plus Powder


    My first step was to divide all the components into one of three categories: tasty, nasty, and neutral.


    Starting in Neutral Territory


    It all began with ground flaxseed, a light nutty powder I could sprinkle on pretty much anything, so I always had a jar on my kitchen counter with a tablespoon scoop to remind me to check off my Daily Dozen box. When I learned about spermidine while researching for How Not to Age, I started mixing the flax with wheat germ and scooping twice to get a tablespoon of each. It’s from that experience that I realized I don’t mind sprinkling two tablespoons of a fairly neutral-tasting powder on a meal.


    In that case, eating three times a day, I could accommodate six tablespoons of a bland powder every day. What in the lists in figure 9 could I incorporate into such a mix to check off as many as possible at once? I imagined making a month’s worth of such a powder at a time. Some people meal prep. I powder prep. Six tablespoons a day times 30 days equals 180 tablespoons of boosters I could incorporate into my diet as long as the taste is relatively benign.


    The recommended three daily tablespoons of ground flaxseeds times 30 days equals 90 tablespoons, so half of the month’s powder will be flax, 90 out of 180 tablespoons, about 5½ to 5¾ cups. I use preground brown flaxseed. Why brown? See my video Golden vs. Brown Flaxseed Which Has More Benefits? at see.nf/brownflax for details. Why preground? I used to buy bulk whole flaxseeds and grind a big batch in my blender until I Iearned that might contaminate the flax with billions of plastic particles.351 A stainless-steel blender jar would take care of that, but it’s spendy, around $100. Is it worth it? I don’t know. There’ve been more than 15,000 papers published on microplastics since my last video series on the subject.352 I have a lot of catching up to do, but that will have to wait for another book. In the meanwhile, I’ll use preground flax.


    So, the flax alone makes up 90 tablespoons of my monthly batch, but I still have room for another 90. Psyllium is also fairly neutral. The suggested daily tablespoon times 30 days equals 30 tablespoons of psyllium husk powder, about 1¾ to 2 cups. Single ingredient, finely ground, straight unflavored psyllium husks can be purchased in bulk online, which I consider much preferable to brand names like Metamucil that tend to contain fillers, sweeteners, colorings, and flavors. Note that since you’ll be getting about a teaspoon of psyllium at each meal, make sure to also drink at least a cup of water each time.


    There’s still room for 60 more tablespoons of boosters. In How Not to Age, I noted that a single daily teaspoon of ground black sesame seeds can drop systolic blood pressures by 8 points over placebo, which, if sustained, could reduce the risk of a stroke by about 26%.353 So, let’s add that, too: a teaspoon a day times 30 days equals 30 teaspoons or 10 tablespoons, about ½ to ¾ cup. Ideally, we’d use raw black sesame seed powder. Most on the market is toasted, which may taste better, but it’s healthier to eat raw nuts and seeds to reduce our exposure to advanced glycation end-products.*


    Fifty tablespoons to go. What else can we add? I eat artichoke hearts in their whole-food form, but if you don’t like the taste or can’t find them salt-free, you could add five teaspoons of artichoke extract powder to get 500 milligrams a day. Unfortunately, there’s no easy whole-food equivalent for the 500 milligrams of bergamot extract. (See “Bergamot.”) You could open up 15 grams of capsules and add them to the monthly powder batch, but I found that even with the ½ gram spread out across the six tablespoons of Portfolio Plus Powder taken each day, it was still too bitter. I mention it as an option only for those who don’t like swallowing pills.


    I like the sumac better. A daily half teaspoon works out to five tablespoons a month. If you aren’t a fan of sumac’s tartness, just add it to whatever you do with barberries, which have a similar sour fruity flavor.


    If you decide to take taurine, four tablespoons of the pure powder added to the monthly batch will get you around 1,500 milligrams a day.


    There are two sources of bulk phytosterol powder.354, 355 If you go that route, four tablespoons in the monthly batch would offer the recommended 2 grams a day. As I mentioned before, though, I’m skeptical that a powdered form will help (see “The Best Source of Plant Sterols”), so I take esterified plant sterol supplements three times a day to get my 2 grams.


    What else? For iodine, I used to make veggie sushi a lot and, in the winter, love a bowl of miso soup with a little arame seaweed. I used to sprinkle about a half teaspoon of dulse on my meals, but even though dulse is pretty mild, I found it doesn’t work with some dishes. Normally, I dissuade people from consuming kelp since we can risk iodine overload from more than a tiny amount, but a tiny amount would be perfect for our purposes here. There are brands that contain about 700 micrograms of iodine per gram of kelp powder, so two teaspoons spread out over the entire month will give us the recommended daily dose. Note that this is two teaspoons a month, which comes out to be about 1/16 of a teaspoon a day. It’s so diluted in my monthly batch that I don’t even taste it. If you already have a regular source of iodine, like if you use Eden brand* salt-free canned beans, there’s no need to add this. I cook my beans from scratch in an Instant Pot and probably don’t eat seaweed regularly enough, so I add it to my mix. Keep in mind that this strategy only works if the kelp powder is evenly distributed throughout the mix. This is even more important if you also want to try to get your vitamin B12 this way.


    If you were to take vitamin B12 three times a day in the Portfolio Plus Powder, you would only need 2-microgram doses, whereas if you take B12 once a day, you need 50 micrograms. Once a week, you need a single 2,000-microgram dose.* By crushing up one 250-microgram tablet of cyanocobalamin, the preferred form of B12, and adding it to our monthly batch of powder, we’d theoretically get 2 to 3 micrograms per meal, but that’s assuming it’s perfectly evenly distributed. If you want to try taking your B12 in this mix, I’d suggest using at least a 500-microgram tablet. Is there any advantage to microdosing B12 throughout the day? One might argue it’s more physiological to get tiny amounts over the course of a day, but I looked into the downsides of taking larger daily or weekly doses and didn’t find any (see.nf/b12safety). So, the only real benefit of including B12 in this mix is not having to remember to take it in other forms.


    Those are all the neutral components, so the final 44 or so tablespoons are dedicated to spermidine in the form of wheat germ, 2¾ cups, which offers close to 4 milligrams of spermidine a day. Here’s the basic recipe, enough for an entire month:


    Dr. Greger’s Portfolio Plus Powder


    90 Tbsps ground brown flaxseed meal


    45 Tbsps wheat germ (raw)


    30 Tbsps psyllium husk powder (finely ground)


    10 Tbsps black sesame seed powder (raw)


    5 Tbsps sumac


    


    If you don’t want to make a whole month’s worth or want to make even more, just follow a ratio of 18:9:6:2:1 for those five ingredients in that order.


    If you want to pack in even more, here’s the extended recipe, again enough for an entire month:


    Dr. Greger’s Portfolio Plus+ Powder


    90 Tbsps ground brown flaxseed meal


    30 Tbsps psyllium husk powder (finely ground)


    10 Tbsps black sesame seed powder (raw)


    5 Tbsps sumac


    ± 4 Tbsps taurine


    ± 4 Tbsps plant sterols


    ± 5 tsps artichoke extract powder


    ± 15 grams bergamot extract


    ± 2 tsps kelp powder (assuming around 700 micrograms iodine per gram)


    ± 500 micrograms vitamin B12 (cyanocobalamin)


    Wheat germ (raw) to fill the balance of the 180 Tbsps (11.25 cups) of the monthly batch


    Store either recipe in an opaque, airtight container and make a habit of adding two tablespoons to every meal.


    Next, Nasty


    Now we turn to the louder powder. (Disgust dust?) Take amla, for example. It has a bitter, acrid, astringent taste. How are we going to get a third of a teaspoon of that a day? I used to disguise its flavor in smoothies until I discovered Japanese edible film, tissue-paper-thin, clear, tasteless squares, disks, or pouches made of pure potato starch. Edible film can be an easy way to swallow unappetizing powders without tasting them. Just put your third of a teaspoon of amla in the middle of the film, and, with dry hands, fold it like a wonton, dip it in water to seal it shut, then swallow with more water.


    If you want to try this, I encourage you to start small and work your way up so you don’t choke. I’ve grown comfortable taking a whole teaspoon’s worth of powder at a time, so I use the opportunity to include the more strongly flavored components to create my BAT Powder, which stands for black cumin, amla, and turmeric:


    BAT Powder


    ¼ teaspoon of black cumin


    ⅓ teaspoon of amla


    ¼ teaspoon of turmeric


    Basically, you’re taking approximately a teaspoon a day of a 3:4:3 ratio of black cumin, amla, and turmeric.


    Edible film isn’t your only option. You could also take unpleasant powders in prefilled capsules, fill capsules yourself with a capsule maker, or just make a shot—mix the powders with water and chug it down in what I call the “curry slurry method.”


    Lastly, Tasty


    From the lists in figure 9, the neutral components get sprinkled onto my meals in the Portfolio Plus Powder and the stronger flavors get tastelessly swallowed in my BAT Powder. The tastier items remain, which get folded into my regular meal rotation.


    For example, during the winter months, I usually have a warm grain for breakfast like my Cran-Chocolate Pomegranate BROL Bowl (see.nf/bowl) or cooked oat groats with defrosted frozen mixed berries. Think of all the tasty things from lists in figure 9 you can add. Lemon balm is in the mint family, so it pairs nicely. I like to mix it in a 1:3 ratio with freeze-dried strawberry powder and add a heaping tablespoon to whatever I’m having that morning. I make it chocolatey with cocoa powder, then add pumpkin seeds and nuts (and, on the first of every month, my four brazil nuts), two tablespoons of barberries, some chocolate balsamic vinegar, and, of course, two tablespoons of the Portfolio Plus Powder. Add a cup of coffee, and I can check off around 15 things from the lists.


    For lunch, I’ve been into Italian-inspired cuisine recently, enjoying whole-grain pasta dishes like hummac (mac and cheese but with hummus instead of cheese). I can add the garlic, savory, artichokes, black soybeans, mushrooms, chili peppers, nutritional yeast, and potassium chloride as a salt substitute to tick off another ten items from the combined lists. Let’s say you hate the taste of garlic and you like cooking Indian-inspired dishes. No problem. Replace the garlic with turmeric and make BAG powder instead of BAT. Make a lot of Middle Eastern? Add sumac to your food instead of the Portfolio Plus Powder.


    In the afternoon, I have some green tea. Apples make a great dessert, and purple sweet potatoes can be a hearty snack or air-fried as fries as a side.


    I take my BAT powder in the morning along with a capsule of plant sterol esters, bergamot extract, DHA, and vitamin D. Then I take an additional capsule of plant sterols at lunch and dinner, as well as the two tablespoons of B12-fortified Portfolio Plus Powder at each meal.


    I don’t have room in my edible film for the pippali and don’t want to take two films a day. That will change, though, if the purported anti-aging benefit becomes more than theoretical. Likewise, if my ten-year risk of cardiovascular disease ever creeps up to 5%, I’d add a statin in a heartbeat. I’m still waiting on better human data for the taurine, but I think it’s reasonable for those with a different risk tolerance to give it a try.


    I can imagine how this could all seem a bit overwhelming, but you can benefit even if you take a few simple steps. Even if you just did one thing, like adding some apples to your diet.


    Given the evidence that we should try to lower our LDL cholesterol as much as possible, I wanted to lay out every evidence-based tool I could find so you could mix and match them to have as much control over your destiny as you choose.


    


    
      
        	* Check out How Not to Age from your local library for details. If you want to buy a copy (in e-book, audiobook, or hardcover), note that 100% of the proceeds I receive from the sales of all my books (including this one!) are donated directly to charity.



        	* The free “Dr. Greger’s Daily Dozen” app was modified to feature the Twenty-One Tweaks to accelerate weight-loss, based on the research from How Not to Diet. Users can toggle between the original Daily Dozen and the weight-loss focus.



        	* See the Glycation chapter in How Not to Age for more detail.



        	* Note that neither I nor NutritionFacts.org has ever accepted any money to promote any product from any for-profit company. Never have, never will.



        	* See our B12 infographic at see.nf/b12 for more details.


      

    
  


  
    conclusion


    The number one killer of men and women? Heart disease. The primary driver of our number one killer? LDL cholesterol. No wonder nearly 100 million Americans are on cholesterol-lowering statin drugs.356 When it comes to LDL, the lower, the better. So, in addition to whatever drugs you and your doctor may decide upon, ideally, we should all incorporate any and all safe, simple, side-effect-free steps that lower our LDL as far down as it will go. In this book, I’ve tried to identify every significant cholesterol-lowering food, herb, spice, and safe supplement to create a portfolio of things to do on a daily or monthly basis to drive our LDL cholesterol as low as possible.


    The problem is it’s quite a list—but that’s a good thing. That means there is a lot we can do to lower our cholesterol, so pick and choose to figure out what works best for you. What I detailed above was my attempt to incorporate them all at the same time. That’s how I’ve chosen to do it. This is not to say it’s how you should do it. We each need to figure out what best fits into our life. I just wanted to share what I’ve come up with in case it gives you some ideas.


    To track your progress, you can start by getting a free LDL cholesterol test by going to familyheart.org, thanks to the nonprofit Family Heart Foundation. It sends you the test in the mail. Then, you can have your doctor order tests every month to see how you’re doing or find a testing center in your area like Quest or Labcorp and order your own. To save time, you could get an at-home cholesterol testing gizmo that uses drops of blood and gives you a digital readout in a few minutes. You can check it every week, try out different foods or supplements, and see what works best for you.


    Whatever you do, however you test, let every heartbeat be a reminder to take better care of yourself.


    From the bottom of my heart to your ever-healthier heart,
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