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ABSTRACT 
Objective: This case series aims to evaluate a novel supplement regimen for 
healthy aging in older adults, assess its potential to reduce reliance on 
prescription, and inform the design of a larger clinical trial. 
Background: The convergence of an aging population and increasing prevalence 
of age-related chronic diseases continues to strain limited healthcare resources 
and exert financial pressures on healthcare systems and individuals alike. For this 
reason, cost-effective, readily available solutions are needed more than ever to 
help reduce the disease burden among older adults.  
Methods: Participants included 10 men and women living in the United States, 
aged 62-91 years, who were given a supplement regimen providing niacin 
(extended-release tablets), dihydroberberine (sustained-release tablets), 
taxifolin (sustained-release tablets), and mixed tocotrienols (immediate-release 
softgels) along with diet instructions. Participants were required to share the study 
protocol with their personal doctors, and agree to periodic in-person home visits. 
Blood tests (lipid profile including Lp(a), comprehensive metabolic profile, uric 
acid, homocysteine, and HbA1c) were completed at baseline and repeated at 6 
weeks, 12 weeks and quarterly thereafter to monitor benefits and possible 
adverse side effects, unless abnormal results warranted closer monitoring. 
Participants underwent cognitive and well-being assessments at baseline and 
study completion.  
Results: Supplement intervention lasted 16 months, on average, resulting in 
clinically relevant reductions in total cholesterol, LDL cholesterol, and triglycerides, 
and an increase in HDL cholesterol. All participants with elevated Lp(a) levels at 
baseline (n=3) experienced reductions by study completion. All seven participants 
on statin drugs at baseline were able to discontinue use while achieving similar or 
better lipid outcomes after withdrawal. Only one participant resumed statin use, 
despite lipid improvements, due to digestive issues. Participants completing the 
self-reported assessment of well-being (n=10) reported generally stable or 
positive physical and mental function compared to baseline. Drop-outs were 
prevented with the successful management of transient side effects. 
Conclusions: While more research is needed, this case series validates the 
therapeutic potential of a novel dietary supplement regimen to promote healthy 
aging in older adults, including treating dyslipidemia, promoting well-being, and 
reducing prescription drug use, as well as inform the design of a larger clinical 
trial. 
Keywords: niacin, nicotinic acid, niacinamide, dihydroberberine, taxifolin, mixed 
tocotrienols, cardiovascular disease, cognitive function, healthy aging 
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Abbreviations 
ALT: alanine transaminase 
AST: aspartate transferase 
CKD: chronic kidney disease 
COPD: chronic obstructive pulmonary disease 
CVD: cardiovascular disease 
HbA1c: glycated hemoglobin 
HDL: high-density lipoprotein 
LDL: low-density lipoprotein  
Lp(a): lipoprotein (a) 
NA: nicotinic acid 
NAD+: nicotinamide adenine dinucleotide 
NSAID: non-steroidal anti-inflammatory drug 
SAGE 2: Self-Administered Gerocognitive Exam 2 
 

Introduction 
As the global population continues to age and the 
prevalence of age-related chronic diseases rises,1 
healthcare systems around the world are facing a unique 
21st century challenge. The increasing demand for 
healthcare services for older individuals with complex 
health issues is likely to strain limited healthcare resources 
and exert financial pressures on healthcare systems and 
individuals alike as they manage the cost-burden of 
related expenses. For this reason, innovative solutions, 
preventative measures, and sustainable healthcare 
policies are needed more than ever. One such potential 
solution to help reduce the disease burden in older adults 

is the use of readily available, cost-effective dietary 
supplements that offer therapeutic benefits.  
 
Based on 40-plus years of my research and extensive 
research by others, four dietary ingredients have been 
identified as having therapeutic benefits for healthy 
aging, particularly for older adults: (1) niacin; (2) 
dihydroberberine; (3) taxifolin (dihydroquercetin); and, 
(4) mixed tocotrienols. This case series, conducted from 
September 2022 to August 2024, explores the use of a 
novel supplement regimen that combines unique forms of 
these four dietary ingredients to reduce disease burden 
and promote healthy aging in older adults. Additionally, 
the study findings offer insight for managing dosing, 
assessing side effects, tailoring supplement regimens to 
individual needs, and reducing prescription drug burden 
(e.g., metformin and statin drugs). This information helps 
inform the design of a larger controlled clinical trial 
aimed at addressing the growing healthcare needs of the 
aging population. 
 
The supplements for this case series were selected based 
on their potential to support cardiovascular health, 
metabolic function, immune defense, and other key health 
concerns of aging adults (see Table 1). Each has unique 
benefits for improving the health of older persons, and 
they complement the benefits of each other. 

 
Table 1. Healthy Aging Supplement Regimen: Key Therapeutic Targets 
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Reduce risk of CVD/stroke  ✓  ✓ ✓ ✓ 

Reduce risk of cancers (i.e., breast, prostate, glioblastoma, 
gastrointestinal, liver, lung, leukemia/lymphoma, pancreatic, skin) 

  ✓ ✓ ✓ 

Improve immune function; reduce serious post-viral infections, including 
pneumonia 

  ✓ ✓ ✓ 

Prevent/improve glaucoma (the main cause of age-related blindness)  ✓    

Reduce renal failure  ✓     

Treat metabolic syndrome, pre-diabetes, type 2 diabetes    ✓   

Improve stem cell production (essential precursor for NAD+ required for stem 
cell production) 

✓ ✓    

Reduce alcoholic and non-alcoholic fatty liver disease    ✓   

Prevent/improve chronic bronchitis & COPD      ✓ 

Reduce arthritis-related inflammation and joint damage     ✓ 

Reduce metformin-related cancer (by replacing metformin)   ✓   

Raise HDL cholesterol (associated with improved longevity)  ✓     

Reduce small, dense LDL particles (the most pathogenic form)  ✓     

Reduce oxidation of LDL (which makes it pathogenic)  ✓  ✓ ✓ ✓ 

Reduce intimal thickness/improve circulation  ✓     

Reduce atherogenic lipoprotein (a) ✓     

Neuroprotective     ✓ 

CVD indicates cardiovascular disease; NAD+, nicotinamide adenine dinucleotide; COPD, chronic obstructive 
pulmonary disease; HDL, high-density lipoprotein; LDL, low-density lipoprotein. 
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Niacin, as nicotinic acid (NA) or niacinamide, was 
included in the supplement regimen primarily to support 
cardiovascular health and cellular metabolism. Decades 
of compelling clinical research support the therapeutic use 
of NA, including the wax-matrix delivery form, for the 
treatment of dyslipidemia and cardiovascular disease 
(CVD).2 Although, its effectiveness has been unfairly 
questioned based on two high-profile, flawed clinical 
trials3,4 and at least one meta-analysis based on this 
flawed data.5 NA may help reverse chronic kidney 
disease (CKD) by improving dyslipidemia and reducing 
blood phosphorus levels6 and shows promise as a 
potential therapeutic agent for certain neurological 
disorders and early stroke recovery.7  
 

Both types of niacin (NA and niacinamide) serve as 
precursors for the body’s production of nicotinamide 
adenine dinucleotide (NAD+). NAD+ is the active form of 
niacin that is essential for cellular metabolism and stem 
cell production, and supplementing with niacin helps 
counteract the age-related decline in NAD+ production.8 
Finally, niacinamide may help prevent or delay the 
progression of glaucoma, the leading cause of age-
related blindness, by protecting retinal cells from stress 
and dysfunction.9,10  
 

Dihydroberberine was included in the supplement 
regimen primarily to support metabolic health. 
Dihydroberberine is a highly bioavailable form of 
berberine,11 a plant compound used in traditional 
medicines. Dihydroberberine is a more convenient and 
comfortable alternative to berberine because it requires 
a lower therapeutic dosage that helps eliminate the 
digestive upset commonly associated with berberine use. 
Once absorbed, dihydroberberine rapidly converts to 
berberine, enters the bloodstream, and is taken up by 
tissues and cells throughout the body. A robust body of 
clinical research supports the therapeutic use of berberine 
for common age-related diseases such as type 2 
diabetes, hyperlipidemia, hypertension, stroke, metabolic 
syndrome, polycystic ovarian syndrome, and nonalcoholic 
liver disease.12,13 Pre-clinical studies support its 
therapeutic potential for other age-related diseases such 
as certain cancers, especially glioblastoma,14 alcohol-
induced liver disease,15 and viral infections.16 
 

Taxifolin (dihydroquercetin) was included in the 
supplement regimen primarily to support immune health. 
Taxifolin is a naturally occurring bioflavonoid found in 
some plant foods, culinary spices, therapeutic herbs, and 
in the bark of certain trees (the typical source for dietary 
supplements). Taxifolin exerts a wide range of 
pharmacologic activities that are primarily attributed to 
its antioxidant and anti-inflammatory properties, 
including cardiovascular protection, liver support, 
neuroprotection, and antimicrobial, antiviral, and 
anticancer activity. It is reported to promote faster 
recovery of acute pneumonia, and is the top antiviral 
candidate against SARS-CoV-2 based on virtual 
screening and molecular docking assays using millions of 
natural compounds.17 
 

Mixed tocotrienols were included in the supplement 
regimen primarily for their neuroprotective properties. 
While tocotrienols belong to the vitamin E family of 
antioxidants, their chemical makeup (unsaturated side 

chains) allows them to distribute more evenly in cell 
membranes than tocopherols, which results in better 
antioxidant defense.18 This protective feature is 
especially beneficial for neurons that function in an 
oxygen-rich environment.  
 
Mixed tocotrienols are reported to help reduce 
neurotoxicity and protect against mitochondrial 
dysfunction,19 delay progression of white matter lesions 
and reduce the incidence and severity of stroke,20 reduce 
elevated total and LDL cholesterol,21 protect LDL 
cholesterol from oxidation,22 and reduce arthritis-related 
inflammation and joint damage.23 Moreover, mixed 
tocotrienols are reported to exert potent immune-
modulating actions involved in fighting infections, 
including respiratory infections,24 protect against 
pulmonary fibrosis25 (especially important for smokers 
and people with chronic asthma or other types of chronic 
bronchitis), and play a potential role in cancer 
treatment.26 For the most part, the therapeutic actions of 
mixed tocotrienols are attributed to their antioxidant and 
anti-inflammatory properties.27 
 
Wax-matrix tablets (Endurance Products Company, Inc.; 
Sherwood, Oregon) were chosen for the water-soluble 
ingredients (niacin, dihydroberberine, and taxifolin) 
because an appropriate controlled-release nutrient 
delivery is critical for optimal benefits, including 
maintaining therapeutic blood levels without higher or 
more frequent dosing and minimizing side effects of too 
rapid absorption. These tablets are produced using a 
proprietary cold-extrusion, vegetable wax-matrix 
process and direct compression that helps ensure tablet 
stability and allows for a slow, steady nutrient release 
over 4 to 8 hours, depending on the supplement. A 
hydrophobic casing eliminates any unintentional release 
of active ingredient(s), thereby preventing “dose 
dumping.” An immediate-release softgel was chosen for 
the mixed tocotrienols to provide a fat-soluble suspension 
to help ensure optimal absorption even if not taken with 
fat in a meal. 
 

Methods 
Inclusion criteria for this prospective case series included 
free-living, independent older adults living in the United 
States, aged 60 years or older, who were either 
apparently healthy or had managed chronic disease(s). 
The principal investigator met with each participant 
initially to review the study protocol, obtain informed 
consent, assess health history, lifestyle habits, and 
evaluate each participant’s support system. Participants 
were not asked to change their lifestyle habits other than 
encouraged to increase “methyl donor” foods in their 
diet, avoid hot foods or beverages when taking 
supplements, and exercise regularly to support 
longevity.  
 
Participants were asked to work with their primary doctor 
as a co-investigator. They received a book to share with 
their doctor with general supplement and protocol 
information as well as a personalized protocol sheet, 
contact information for questions, and requests for 
specific lab tests using standard reference ranges from 
their doctors’ preferred labs to monitor benefits and side 
effects. 
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Quarterly home visits were scheduled to assess protocol 
compliance, deliver the next quarter’s supplement supply, 
review diet/lifestyle goals, identify behaviors that might 
compromise progress, review lab results, and adjust 
dosing as needed to reduce side effects or target better 
benefits. The Self-Administered Gerocognitive Exam 
(SAGE 2), a validated cognitive screening tool, and a 
self-reported assessment of physical/mental well-being 
were conducted at baseline and study completion. 
 

Blood chemistries were evaluated to assess changes in 
key values and monitor for possible adverse side effects. 
Blood draws were completed at baseline, 6 weeks, 
12 weeks, and quarterly thereafter unless abnormal 
results warranted closer monitoring. Blood parameters 
analyzed included: lipid profile including lipoprotein (a) 
(Lp[a]), a comprehensive metabolic profile, uric acid, 
homocysteine, and hemoglobin A1C. Liver 
hypersensitivity was monitored by checking liver enzymes 
(AST, ALT) as part of the comprehensive metabolic profile 
and when participants reported gastrointestinal 
symptoms. If liver enzymes were elevated, NA was 
withheld until levels returned to normal. 
 

Supplement Dosing Schedule 
NIACIN SUPPLEMENTS  
A participant’s medical background and current 
medications dictated the form of niacin administered. For 
standard blood lipid management and cardiovascular 
support, extended-release wax-matrix tablets containing 
NA were chosen to provide controlled-release of NA over 
6-8 hours, similar to prescription niacin,28 and 
cardiovascular benefits supported by numerous clinical 
trials. The protocol involved a gradual dose increase over 
6 weeks: Week 1, 250mg twice daily; week 2, 500mg 
twice daily; week 3, 750mg twice daily for 3 weeks. 
Participants were informed that taking NA may cause 
mild flushing initially, which typically improves within a 
few weeks. They were advised to use aspirin or a non-
steroidal anti-inflammatory drug (NSAID) to help prevent 
skin flushing, if needed, and to increase their intake of 
methyl donor foods to support liver metabolism of NA.  
 

Participants taking a statin drug at baseline were started 
on extended-release (5-7 hours) wax-matrix tablets 
containing NA (500mg) and pantethine (200mg) for more 
aggressive lipid management. Dosage started at 1 tablet 
twice daily, increasing to 2 tablets twice daily after 
6 weeks. Participants tapered down/off statin use if 
blood lipids were as good or better than baseline. Also, 

participants were given sustained-release (5-7 hours) 
wax-matrix tablets containing niacinamide (750mg) with 
a dosage of 2 tablets twice daily. Participants on statin 
therapy who showed lipid improvements with study 
supplements gradually reduced their statin dosage. Lipid 
levels were rechecked after 6-8 weeks. If appropriate 
lipid levels were achieved, statins were discontinued, and 
lipid levels were monitored for stability. 
 

DIHYDROBERBERINE SUPPLEMENT 
Sustained-release (5-7 hours) wax-matrix tablets 
containing dihydroberberine (150mg) were given with a 
dosage of 2 tablets twice daily for participants with 
metabolic syndrome or type 2 diabetes, otherwise the 
dosage was 1 tablet twice daily. 
 

TAXIFOLIN SUPPLEMENT 
Sustained-release (5-7 hours) wax-matrix tablets 
containing taxifolin (50mg), vitamin C (500mg) and zinc 
(15mg) were given with a dosage of 1 tablet twice daily. 
If a participant developed symptoms of infection, they 
were advised to double the dosage (2 tablets twice 
daily) until symptoms of infection resolved. 
 

MIXED TOCOTRIENOLS SUPPLEMENT 
Immediate-release softgels providing mixed tocotrienols 
(50mg) in a fat-soluble suspension were given with a 
dosage of 4 softgels twice daily.  
 

Results 
This case series, conducted from September 2022 to 
August 2024, included a convenience sample of 
10 adults (7 men; 3 women) living in the United States, 
average age 80 years (range 62-91 years). The 
supplement intervention lasted 16 months, on average. 
Most participants (7/10) were taking a statin at baseline.  
 

All participants achieved comparable lipid benefits post-
statin withdrawal with an average 25% decrease in total 
cholesterol, 35% decrease in low-density lipoprotein 
(LDL) cholesterol, 52% increase in high-density 
lipoprotein (HDL) cholesterol, and 46% decrease in 
triglycerides compared to baseline (see Table 2). Most 
participants (6/7) either maintained or improved their 
blood lipid levels without statin therapy. One participant 
discontinued his supplement regimen and resumed statin 
therapy, despite achieving an LDL cholesterol level of 
2.12 mmol/L (82 mg/dl) and improving other blood 
lipids. This choice was made due to digestive upset, which 
his doctor attributed to the supplement regimen. 

 

Table 2. Effect of Supplement Regimen on Blood Lipid Parameters After Statin Drug Discontinuation (n=7) 

Lipid Parameter Baseline Post Statin Discontinuation 
Percent 
Change 

Total cholesterol 4.63 mmol/L (179 mg/dl) 3.47 mmol/L (134 mg/dl) -25% 

LDL cholesterol  2.43 mmol/L (94 mg/dl) 1.58 mmol/L (61 mg/dl) -35% 

HDL cholesterol 1.58 mmol/L (61 mg/dl) 2.40 mmol/L (93 mg/dl) +52% 

Triglycerides 1.14 mmol/L (101 mg/dl) 0.62 mmol/L (55 mg/dl) -46% 

LDL indicates low-density lipoprotein, HDL, high-density lipoprotein. 
 

Three participants had elevated Lp(a) at baseline (213, 
313, 640 nmol/L [85, 125, 256 mg/dl]). The two 
participants with the lower Lp(a) levels were able to 
achieve normal levels (<75 nmol/L [<30 mg/dl]) after 6 
weeks of supplementation with wax-matrix 

NA/pantetheine and wax-matrix dihydroberberine. The 
participant with the higher baseline Lp(a) level of 
640 nmol/L (256 mg/dl) initially improved to 370 
nmol/L (148 mg/dl), but then appeared to develop liver 
hypersensitivity to NA. Her NA treatment was 
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temporarily stopped to allow the side effect to resolve, 
then resumed at a lower dose. 
 

All 10 participants completed the cognitive and well-
being assessments, reporting generally stable or positive 

physical and mental functions compared to baseline (see 
Table 3). One participant reported improved balance; 
another reported improved energy and alertness. Side 
effects were successfully managed (see Table 4). 

 
Table 3. Effect of Supplement Regimen on Cognitive Function as Assessed by Changes in the SAGE 2 Score (Normal 
Score=22) 

 SAGE 2 Score 

Participant Baseline Post Supplementation 

91 yr male 10 16 

77 yr male 18 22 

89 yr  male 22 22 

81 yr  male 22 22 

73 yr  female 16 21 

61 yr  male 21 22 

73 yr  female 21 22 

80 yr  male 18 22 

64 yr  female 22 22 

81 yr  male 22 22 

Average Score 19.5 21.3 

SAGE 2 indicates Self-Administered Gerocognitive Exam, a validated cognitive assessment tool. 

 
Table 4. Adverse Side Effects: Occurrence and Management 

Adverse Effect Management 

Skin Flushing (n=4) Take supplements with meals; avoid hot foods/beverages; avoid chewing 
tablets; take aspirin/NSAID as needed to reduce flushing. 

Elevated Blood Homocysteine (n=3) Add a vitamin B12/folate supplement until homocysteine level returns to 
normal. 

Upset Stomach (n=4) Check liver enzymes, if normal, use antacids/acid blocking agents for relief. 

Liver Hypersensitivity (n=2) Withdraw NA temporarily until liver enzymes (AST, ALT) return to normal, 
encourage more methyl-donor foods in diet, then resume NA gradually to a 
lower maintenance dose (usually 500mg twice daily) 

NSAID indicates a non-steroidal anti-inflammatory drug; NA, nicotinic acid; ALT, alanine transaminase; AST, aspartate 
transferase. 

 

Discussion 
This case series reveals the potential value of a unique 
supplement regimen for older adults. Overall, the 
supplement regimen had a positive effect on blood lipid 
profiles, especially for those taking a statin at baseline. 
Indeed, the clinically relevant improvements in blood lipid 
profiles, including total, LDL and HDL cholesterol, 
triglycerides, and Lp(a), suggest therapeutic promise for 
dyslipidemia and cardiovascular health.  
 
Impressively, all participants taking statins at baseline 
were able to discontinue use while maintaining blood 
lipid levels that were as good as and often better than 
their baseline levels, suggesting the potential to eliminate 
statin drug use and its associated adverse side effects. 
This is important because statins deplete intracellular 
levels of CoQ10,29 an important molecule for muscular 
health and function. Indeed, statin-induced CoQ10 
depletion contributes to a high rate of statin intolerance, 
reaching approximately 18% to 20%.30 Statins are 
associated with dementia in older people,31 further 
limiting their utility in this population. Statins can raise 
Lp(a) by up to 20%,32 a concern given Lp(a) is 
significantly more atherogenic than LDL cholesterol.33 
Moreover, the affordability of statin drugs in developing 
countries can be a challenge. 
 

Interestingly, two participants, who were previously on 
statins and had baseline lab values suggesting borderline 
metabolic syndrome achieved significant results after 
supplementation. One maintained excellent blood lipid 
levels and discontinued two blood pressure medications. 
With added exercise and weight loss, his elevated 
HbA1c returned to normal. The second participant saw 
only a slight rise in blood lipids after stopping statins for 
8 months and achieved normal blood glucose and HbA1c 
levels with supplementation. Notably, he tested positive 
for COVID-19, doubled his taxifolin dosage, and 
returned to normal in less than two days.  
 
It is important to note that, even if the LDL level remains 
the same after discontinuing statins, supplementation 
helps reduce two pathogenic factors: the number of small, 
dense LDL particles and the level of LDL oxidation. 
 
The supplement regimen helped improve physical and 
mental function, including balance, energy, and alertness, 
all crucial for older individuals to remain independent. 
That all participants maintained or improved their 
SAGE 2 scores is encouraging and suggests 
supplementation may play a direct role in helping 
maintain cognitive function.  
 
The fact that no deaths, strokes, heart attacks, cancer, or 
serious infections occurred, despite conducting the study 
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during two severe winter flu/virus seasons, suggests the 
supplement regimen has a potential role in disease 
prevention.   
 
Separately, the successful management of the transient 
adverse side effects underscores the importance of 
customizing supplement regimens to meet individual 
needs. Indeed, findings from this case series support the 
lessons learned from previous wax-matrix NA studies, 
including the importance of a “start low and go slow” 
approach when initiating NA treatment. Even though the 
average maintenance dosage of wax-matrix NA for most 
patients is 750-1,000mg twice daily with meals, it will 
dramatically increase flushing and other adverse side 
effects if treatment is initiated at that level.  
 
Successful side effect management also helped prevent 
drop-outs. Two participants who were not taking statins 
improved their lipid levels, but experienced NA hepatic 
hypersensitivity. Therapy was temporarily paused, and 
the participants were encouraged to talk to their doctors 
about resuming NA at a lower dosage. In my research 
experience, individuals with NA-related liver 
hypersensitivity often do better than average on a lower 
dosage. Also, adding a vitamin B12/folate supplement 
helps reduce elevated homocysteine. Remarkably, no 
deaths, strokes, heart attacks, cancer, or serious infections 
occurred, despite conducting the study during two severe 
winter flu/virus seasons.  
 
Due to the preliminary nature of this study, more research 
is needed to determine how well the findings apply to the 

broader population of older adults. In addition, the 
extent to the individual dietary ingredients in the 
supplement regimen contributed to the observed results is 
unclear. Finally, improvements in diet and lifestyle habits 
may have contributed to the positive outcomes.  
 

Conclusion  
This case series validates the therapeutic potential of a 
novel dietary supplement regimen to promote healthy 
aging in older adults, including treating dyslipidemia, 
promoting physical and mental well-being, and reducing 
the burden of prescription drugs like statin drugs. While 
the exploratory nature of this study makes further 
research necessary, its findings offer insight for the design 
of a larger controlled clinical trial aimed at addressing 
the growing healthcare needs of the aging population. 
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