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Learning Objectives:

1. Discuss traditional and functional laboratory assessments for 
the geriatric patient

2. Define risk factors and prevention strategies for the aging 
population

3. Determine nutritional therapeutics for the geriatric patient



Statistics
• On average, a 65-year-old can expect to live another 17 years.
• Nearly 95% have at least one chronic condition, and nearly 80% of have two or more.
• The leading causes of death among older adults in the U.S. are heart disease, cancer, 

stroke, chronic lower respiratory diseases, Alzheimer’s disease, and diabetes.
• Chronic diseases can limit a person’s ability to perform daily activities, cause them to lose 

their independence, and result in the need for institutional care, in-home caregivers, or 
other long-term services.

• Multiple chronic diseases account for 2/3 of all health care costs and 93% of Medicare 
spending.

• Less than 3% of U.S. health care dollars is spent on prevention to improve overall health.

https://www.ncoa.org/article/get-the-facts-on-healthy-aging



Challenges in the Aging Population
• Chronic disease

• Affects activities of daily living (ADLs)
• Reduced quality of life
• Increased mortality risk

• Seniors’ life expectancy is increasing as well as the risk of developing chronic disease 
increases with age. 

• Certain diseases occur more often in the senior population 
• The prevalence of co-morbid conditions makes treating elderly patients different from 

other populations. 
• Over one-third of seniors have two or more chronic diseases. 
• Many of these patients are on numerous medications which can have interactions or 

serious side effects. 

https://www.canada.ca/en/public-health/services/publications/diseases-conditions/aging-chronic-diseases-profile-canadian-seniors-report.html 



Falls

• More than 1 out of 4 older adults falls each year
• Falls are the leading cause of fatal and nonfatal injuries among older 

adults, causing hip fractures, head trauma, and death.
• Older adults are hospitalized for fall-related injuries five times more often 

than for injuries from other causes
• Fear of falling can lead older adults to limit their activities, which can result 

in more falls, further physical decline, depression, and social isolation

https://www.ncoa.org/article/get-the-facts-on-healthy-aging



Prevalence of Chronic Disease in Seniors

• Hypertension (65.5%)
• Osteoarthritis (54.0%)
• Ischemic Heart Disease (42%)
• Osteoporosis (36.9%)
• Two or more chronic diseases (37%)

https://www.canada.ca/en/public-health/services/publications/diseases-conditions/aging-chronic-diseases-profile-canadian-seniors-report.html 



Risk Factors of Chronic Disease in Seniors

• Smoking
• Alcohol
• Diet
• Sedentary Lifestyle
• Obesity
• Underweight
• Sleep Disturbance
• Social Isolation

https://www.canada.ca/en/public-health/services/publications/diseases-conditions/aging-chronic-diseases-profile-canadian-seniors-report.html 



Lab Evaluations

• Hs-CRP
• OxLDL
• Lp(a)
• LipoFraction NMR with Lipids
• Apo B
• Insulin 
• HA1c

• Homocysteine
• Vitamin D 25-OH
• OmegaCheck
• Iron panel with ferritin
• CBC w/diff
• CMP-14



Additional Assessments Considerations

• Calcium Score
• Carotid intima-media thickness (CIMT) test
• Grip strength
• Bone Health/Resorption Assays

• Collagen Type I C-Telopeptide (CTx), blood
• Amino-terminal propeptide of type I collagen (P1NP), blood
• Collagen Cross-Linked N-Telopeptide (NTx), Urine
• Pyrlinks-D, urine



Dietary and Lifestyles Recommendations

• Incorporate an anti-inflammatory, antioxidant-rich diet
• Consume a diet that includes 1 g/kg to 1.5 g/ kg of protein per day to support muscle protein 

synthesis
• Get adequate sleep (~7-9 hours)
• Incorporate an exercise routine that includes resistance training

• Osteoporosis
• High intensity strength training and low impact weight-bearing exercise
• Light walking at least 4 hrs. a week 

• Elderly (balance disability)
• Muscle strengthening and balance training
• Whole-body vibration

• Prevention
• Weight-bearing endurance and plyometric exercise 3-5 times a week
• Resistance exercise of moderate to high loading 2-3 times a week for 30-60 min.



Foundational Support
• Vitamin D 

• 50-80 ng/ml (125-200 nmol/l)
• Provide with supplemental and dietary vitamin K

• Magnesium
• <50% meet AI (AI: 250mg female and 345mg male)
• Glycinate, malate, glycerophosphate, and orotate forms have high 

bioavailability.
• Oxide, carbonate, and hydroxide forms are poorly absorbed and are 

commonly used as laxatives
• 300 to 500 mg QD

• EPA/DHA
• 1:1 ratio
• ~3 grams QD



Calcium β-Hydroxy-β-MethylButyrate Monohydrate (HMB)

Vicia faba Protein Bioactive Peptides

Annatto Delta & Gamma Tocotrienol Isomers

Specific Bioactive Collagen Peptides

Vitamin K2 (MK-4)

Creatine Monohydrate



Calcium β-Hydroxy-β-MethylButyrate Monohydrate (HMB)

Increases Muscle 
Strength & Quality

Increase Lean/Fat-
Free Body Mass in 
Ageing Adults

Improves Functions 
of Daily Living

Improves Mobility Reduces Fatigue





Yang C, et al. (2023) Effects of Beta-Hydroxy-Beta-Methylbutyrate Supplementation on Older Adults with 
Sarcopenia: A Randomized, Double-Blind, Placebo-Controlled Study. J Nutr Health Aging 27(5):329-339. doi: 
10.1007/s12603-023-1911-1.



Fava Bean (Vicia faba) Bioactive Peptides
Strength Recovery Clinical Trial



Kerr A, et al. (2023). Improved Strength Recovery and Reduced Fatigue with Suppressed Plasma Myostatin Following Supplementation of 
a Vicia faba Hydrolysate, in a Healthy Male Population. Nutrients, 15(4):986.doi: 10.3390/nu15040986.



Background
• Muscle mass and sarcopenia are important factors 

through ageing.
• Delayed onset muscle soreness (DOMS) following 

exercise can impact muscle function. 
• Identifying bioactive peptides in a nutrient-dense food 

source is a time consuming.
• Artificial intelligence (AI) and machine learning (ML) can 

decipher dense molecular networks within food identify 
distinct bioactive peptides that can target a specific 
health need at a fraction of the time and cost.

• AI & ML techniques have identified active peptide networks/hydrolysates that could increase muscle 
protein synthesis, decrease muscle breakdown, & reduce inflammation. 

• Preclinical studies have demonstrated that two peptides [NPN_1 (PeptiStrong )] had a significant 
increase in protein synthesis and reduction in proinflammatory cytokines

• Previous research has demonstrated several nutritional therapeutics in reducing DOMS and supporting 
muscle health (i.e. whey protein, omega-3 fatty acids, creatine, pomegranate juice, etc.).



Objective

• The purpose of this study was to investigate the effect 
of NPN_1 supplementation on strength recovery in 
healthy men



Methods

• A randomized, double-blind, placebo-
controlled pilot study

• Subjects were allocated to placebo 
[microcrystalline cellulose (MCC)] or NPN_1 
(PeptiStrong ) supplementation with their 
first meal of the day

• Subjects were recruited from internal 
databases at the study site, advertisements 
on social media, and notice boards in public 
buildings 

• 30 healthy, non-smoking, moderately active 
(exercise 1–3 times per week) males 
between 30 and 45 years of age



Methods (Cont’d)
• Baseline strength measurements were taken 

prior to supplementation. 
• 14 days post-supplementation, exercise-

induced muscle damage (EIMD) was 
performed to induce DOMS

• Strength measurements were repeated at 48 
h and 72 h post-EIMD exhaustive exercise 
routine 

• Blood samples were collected prior to the 
onset of DOMS-inducing exercise and 0, 2, 
48 and 72 h following completion of the 
routine. 

• This trial was approved by the IRB “Sports 
Surgery Clinic Research Ethics Committee” 
(PN20.004.01)



Results

Time Post DOMS Time Post DOMS

17 Days of Supplementation 17 Days of Supplementation

Total Change of Peak Torque per 
Body Weight from Baseline

36%
 less fatigue

47%
 less fatigue

54% Increase in 
performance 

during recovery

p= 0.025

p= 0.0042 p= 0.0274



Results (Blood Biomarkers)

Transient suppression can benefit muscle health

Transient increases can benefit muscle health

IL-6
Increases protein synthesis
Promotes satellite cell proliferation

IL-15
Increases protein synthesis
Promotes myoblast differentiation

Fracktalkine
Attracts cells that promote 
regeneration

Irisin
Increases protein synthesis
Promotes GLUT4 expression

FGF21
Decreases protein synthesis

Myostatin
Inhibits protein synthesis

* or # p < 0.05
** or ## p < 0.005

*** or ### p < 0.0005

Subjects are supplemented for 14 days prior to first blood draw

IL-6

Time Post DOMS Time Post DOMS

IL-15

Time Post DOMS

Fracktalkine

Time Post DOMS

Irisin

Time Post DOMS

FGF21

Time Post DOMS

Myostatin



Discussion
• In preclinical studies, NPN_1 supplementation was shown to 

induce expression of genes involved in myogenesis (mTOR 
and MYF5) in a murine model of atrophy as well as p-S6 
expression.

• A recent study with NPN_1 supplementation on short-term 
immobilization and subsequent recovery

• Similar effect to milk protein concentrate (MPC) for 
recovery of muscle mass & strength 

• NPN_1 group regained muscle strength to the level 
measured at baseline; MPC group did not 

• Highly significant for a plant protein source to outperform 
an animal source. 

• This effect was not observed with a raw unhydrolyzed 
material indicating the effect is mediated by the AI-
predicted bioactive peptides.

Weijzen, M.E., Holwerda, A.M., Jetten, G.H., Houben, L.H., Kerr, A., Davis, H., Keogh, B., Khaldi, N., Verdijk, L.B. and van Loon, L.J., 2023. Vicia Faba peptide network supplementation does not differ from milk 
protein in modulating changes in muscle size during short-term immobilization and subsequent remobilization, but increases muscle protein synthesis rates during remobilization in healthy young men. The Journal of 
Nutrition 152, 1718-1729.



Takeaway Points
• Delayed onset muscle soreness (DOMS) following 
exercise can impact muscle function.
 
• NPN_1 supplementation improved strength recovery, 
reduced fatigue, and suppressed myostatin expression 
following exercise induced muscle damage. 

• The release of myostatin post-DOMS was positively 
modulated from NPN_1 supplementation.

• The supplementation group recovered at 48 h and 
exceeded baseline values; the placebo group did not fully 
recover at 72 h. 

• NPN_1 supplementation may reduce DOMS severity 
and improve recovery resulting in a faster return to 
training.



Annatto Tocotrienol Human Clinical Trials

Cardiovascular 
(Inflammation, Dyslipidemia)

Osteoporosis

Non-alcoholic Fatty Liver 
Disease (NAFLD)

Metabolic Syndrome, 
Prediabetes, & Diabetes

Cancer



April 27, 2015





March 2018







Collagen
• The body is not only composed of complete proteins, but 25-30% 

collagen.
• Collagen protein is renewed at comparable rates as other proteins 

in the body, such as muscle.
• Collagen is also a significant component in many tissues as 

follows: 75% of skin, 50% of cartilage, 65-80% of tendons, 70% of 
ligaments, 10-11% of muscle, and 23% of cortical bone, 10% of 
lung, 12-24% of aorta, and 30% of tooth dentin.



Specific Bioactive Collagen Peptides
• Great source of supplementation glycine
• Cardiovascular 

• Supports healthy blood pressure
• Bone Health 

• Bone mineral density
• Reduced fracture risk
• Accelerated fracture healing

• Joint Health
• Reduces osteoarthritis symptoms
• Improves cartilages structures
• Improves joint function
• Reduces pose exercise joint pain

• Sarcopenia



Evolution in Joint Care Therapy

• First generation
• Pain killers and anti-inflammatory medicine
• Address symptoms; and offer some short-term relief and improved 

mobility
• Second generation

• Chondroitin, glucosamine,  methylsulfonylmethane (MSM)
• Anti-inflammatory effect and pain relief
• Suggested to stimulate proteoglycan synthesis



Collagen Hydrolysate







Collagen Peptides

• Several studies on collagen suggest that oral supplementation may 
provide beneficial effects on bone metabolism, especially in the 
calcium-deficient condition such as osteopenia and osteoporosis 
without side effects. 

• ~ 5 grams/d

• Nomura, Y., Oohashi, K., Watanabe, M. and Kasugai, S. 2005. Increase in bone mineral density through oral administration of 
shark gelatine to ovariectomized rats.Nutrition, 21:1120-1126.

• Wu, J., Fujioka, M., Sugimoto, K., Mu, G. and Ishimi, Y. 2004. Assessment of effectiveness of oral administration of collagen 
peptide on bone metabolism in growing and mature rats. Journal of bone and mineral metabolism, 22: 547-553.

http://www.ncbi.nlm.nih.gov/pubmed/16308135
http://www.ncbi.nlm.nih.gov/pubmed/16308135
http://www.ncbi.nlm.nih.gov/pubmed/15490264
http://www.ncbi.nlm.nih.gov/pubmed/15490264


Bone Structure and Role of Collagen in Bones



Bone Structure and Role of Collagen in Bones



Jan. 16, 2018



March 3, 2020



Phillips, S, et al. (2016) Exceptional body composition changes attributed to collagen peptide supplementation 
and resistance training in older sarcopenic men, Br J Nutr 116(3):569-70. doi: 10.1017/S000711451600221X.



Vitamin K2 (MK-4)



Vitamin K2 (MK-4)
• High dose (45 mg) of MK-4 maximizes tissue 

stores and may compensate for inadequate 
conversion of Vitamin K1 to K2.

• Supplementation with 45 mg MK-4 per day 
resulted in increased bone density and reduced 
fracture rate.- Ushiroyama T, Ikeda A, Ueki M. Effect of continuous 
combined therapy with vitamin K(2) and vitamin D(3) on bone mineral density 
and coagulofibrinolysis function in postmenopausal women. Maturitas. 
2002;41(3):211-221. doi:10.1016/s0378-5122(01)00275-4. 

• Cockayne S, Adamson J, Lanham-New S, Shearer MJ, Gilbody S, Torgerson DJ. 
Vitamin K and the prevention of fractures: systematic review and meta-analysis 
of randomized controlled trials [published correction appears in JAMA Intern 
Med. 2018;178(6):875-876]. Arch Intern Med. 2006;166(12):1256-1261. 
doi:10.1001/archinte.166.12.1256

• The same dose was shown to reduce arterial 
stiffness by 16% and achieve a slower than 
average progression in arterial calcification- Ikari Y, 
Torii S, Shioi A, Okano T. Impact of menaquinone-4 supplementation on 
coronary artery calcification and arterial stiffness: an open label single arm 
study. Nutr J. 2016;15(1):53. doi:10.1186/s12937-016-0175-8 Fig 126.2 Pizzorno J, Murray M. Textbook of Natural Medicine. Elsevier, 5th edition. 

Chapter 126 Vitamin K. P. 1-34



Creatine Monohydrate







Case Studies



Case Study
•  History

•  72-Year-Old Female
•  Osteoporosis

• Medications
• Low-dose Aspirin (81 mg)









Initial Laboratory Results
Laboratory tests ordered and rationale

• Bone Resorption Assessment (Urine)



Bone Resorption Assessment (Urine)

4/21/2021



Treatment

Nutrient Support
• Vitamin D 10,000 IU with K, 1 softgel QOD with a meal
• Specific Bioactive Collagen Peptides (12.5 grams), 1 scoop QD
• Comprehensive Bone Support Formula (Vitamin D/K, Calcium, 

Magnesium, Zinc, Genistein), 2 capsules BID with meals
• Delta & Gamma Tocotrienol Isomers 300 mg, 1 softgel QD with a meal
• DHEA 10 mg, 2 capsules QD with a meal
• Vitamin K (MK-4) 15 mg BID with meals



Bone Resorption Assessment (Urine)

9/30/2021





Case Study
•  History

• 57-Year-Old Female
• Osteoporosis
• Back pain
• Hot flashes
• Dyslipidemia

• Medications
• Edarbi 40 mg 
• Levothyroxine 50 mg 
• Forteo 20 mg-started last month





Labs
Previous Blood Chemistries:
• 5/17/22- Thyroid Peroxidase Ab (64 H), Thyroglobulin Ab (149 H), Ferritin (172 H)
• 4/20/22- Steatosis Score (0.75H), GGT (148 H), ALT (62 H), Total Cholesterol (327 H), 
Glucose (102 H), Serum Calcium (10.5 H), Albumin (5.1 H), Alkaline Phosphatase (175 H), 
LDL Cholesterol (219 H)
• 2/8/22- Hs-CRP (1.6 FH), Total Cholesterol (294 H), LDL Cholesterol (182 H), 
Homocysteine (10.5 H), TPO Ab (56 H), Thyroglobulin Ab (116 H)
• 1/26/22- Lymphocytes (3.4 H), Glucose (101 H), Calcium (10.5 H), Albumin (5.0 H), 
Alkaline Phosphatase (181 H), AST (46 H), ALT (80 H), Total Cholesterol (310 H), LDL 
Cholesterol (197 H), 
• 12/21/21- Glucose (107 H), Calcium (10.3 H), Total Cholesterol (239 H), LDL Cholesterol 
(135 H)
• 9/17/21- Glucose (100 H), Lymphocytes (3.4 H), Total Cholesterol (248 H), LDL 
Cholesterol (141 H), Triglycerides (158 H)



Treatment (1/29/22)

Dietary Intervention
• Follow a strict gluten-free diet
Nutrient Support
• Specific Bioactive Collagen Peptides (12.5 grams), 1 scoop QD
• Comprehensive Bone Support Formula (Vitamin D/K, Calcium, 

Magnesium, Zinc, Genistein), 2 capsules BID with meals
• Delta & Gamma Tocotrienol Isomers 300 mg, 1 softgel QD with a meal
• Vitamin K (MK-4) 15 mg TID with meals



Initial Laboratory Results
Laboratory tests ordered and rationale

• Bone Resorption Assessment (Urine)
• Hs-CRP, Homocysteine, OmegaCheck, Thyroid antibodies, TSH, free 

T3, free T4, free and total Testosterone, Estradiol, SHBG, DHEA 
sulfate, Lipid Fractionation Panel, Iron panel w/ferritin



2/8/22



Bone Resorption Assessment (Urine)
2/25/22



Treatment

Dietary Intervention
• Follow a strict gluten-free diet

Nutrient Support
• Vitamin D 6000 IU, 3 capsules with a meal
• Methylation Support, 1 capsule BID with meals
• Specific Bioactive Collagen Peptides (12.5 grams), 1 scoop QD
• Comprehensive Bone Support Formula (Vitamin D/K, Calcium, Magnesium, Zinc, 

Genistein), 2 capsules BID with meals
• Delta & Gamma Tocotrienol Isomers 300 mg, 1 softgel QD with a meal
• Vitamin K (MK-4) 15 mg TID with meals



5/17/22



10/20/22



Bone Resorption Assessment (Urine)
11/10/22





Labs
2023-2024 Blood Chemistries:
• 2/7/24- OxLDL (67 H), Apo B (120 H), Lp(a) (137 H)
• 10/11/23- Glucose (100 H), Calcium (10.3 H), Total Cholesterol (272 H), LDL Cholesterol 

(153 H)
• 9/8/23- OxLDL (69 H), Total Cholesterol (278 H), LDL Cholesterol (166 H)
• 5/31/23- Calcium Score (249.9)
• 5/25/23- OxLDL (83 H), Total Cholesterol (347 H), LDL Cholesterol (226 H), Ferritin (183 

H)



Treatment (2/25/24)

Dietary Intervention
• Continue a strict gluten-free diet

Nutrient Support
• Vitamin D 6000 IU, 3 capsules with a meal
• Methylation Support, 1 capsule BID with meals
• Specific Bioactive Collagen Peptides (12.5 grams), 1 scoop QD
• Comprehensive Bone Support Formula (Vitamin D/K, Calcium, Magnesium, Zinc, 

Genistein), 2 capsules BID with meals
• Delta & Gamma Tocotrienol Isomers 300 mg, 1 softgel QD with a meal
• Vitamin K (MK-4) 15 mg TID with meals
• Add Niacin CRT 1000 mg, 2 tablets with dinner



4/24/24



4/24/24



4/24/24



Case Study
•  History

•  66-Year-Old Female
•  Osteoporosis (Dx: May 2023)
•  Osteoarthritis (Dx: 2010)

• Medications
• Prescribed Fosamax for 1 month; did not tolerate side effects



Labs
Previous Blood Chemistries:
• 5/23/2023- DEXA L-Spine T-score (-3.4); Femur T-score (-2.0)
• 5/22/2023- Glucose (109 H), A/G Ratio (2.5 H), Total Cholesterol (227 H), LDL Cholesterol 

(158 H)



Initial Laboratory Results
Laboratory tests ordered and rationale

• Hs-CRP, OxLDL, LipoFraction NMR with Lipids, Lp(a), HA1c, Insulin, Homocysteine, 
OmegaCheck, Iron Panel with Ferritin, DHEA-S, ANA panel, RA Factor, CCP Ab

• Bone Resorption Assessment (Urine)



4/2/2024



4/2/2024



Bone Resorption Assessment (Urine)

4/8/2024



Treatment

Nutrient Support
• Specific Bioactive Collagen Peptides (12.5 grams), 1 scoop QD
• Comprehensive Bone Support Formula (Vitamin D/K, Calcium, 

Magnesium, Zinc, Genistein), 2 capsules BID with meals
• Delta & Gamma Tocotrienol Isomers 300 mg, 1 softgel QD with a meal
• DHEA 10 mg, 2 capsules with breakfast
• Replace Vitamin K (MK-7) 100 mcg with Vitamin K (MK-4) 45 mg in with 

meals (divided dosing)



12/9/2024



Bone Resorption Assessment (Urine)

12/9/2024



Case Study

•  History
• 62- Year-Old Female
• Breast Cancer survivor
• Dyslipidemia
• Inflammation
• Dysglycemia
• Stage 3 CKD (2020)
• Cognitive symptoms (Mother had AD)

• Medications
• N/A



Labs
Previous Blood Chemistries:
• 12/7/20- Vitamin B12 (1485 H), Creatinine (1.35 H), eGFR (42 L), Homocysteine 

(14.5 H)
• 7/30/20- LDL Cholesterol (108 H), HA1c (5.9 H), Vitamin D 25-OH (42.7 FL), 

Homocysteine (13.2 H), Creatinine (1.45 H), eGFR (39 L), Chloride (109 H), 
Vitamin B12 (1315 H)

• 6/26/20- Vitamin B12 (1315 H), Folate (>20.0)





Initial Laboratory Results
Laboratory tests ordered and rationale

1. OmegaCheck, Hs-CRP, Iron panel with ferritin, HA1c, lipid panel, 
CMP-14, CBC w/diff, TMAO



Treatment Program

Dietary Intervention
• Complete 7-day food diary
Nutrient Support
• Increase Vitamin D from 4000 IU to 6000 IU
• N-acetyl-cysteine 1800 mg, 2 capsules QD
• Delta and gamma tocotrienol isomers 300 mg, 1 softgel QD with a meal





Labs (3/17/21)



Labs (11/16/21)



Labs (11/16/21)



Treatment Program 11/30/21

Dietary Intervention
• Complete 7-day food diary
Nutrient Support
• Vitamin D 6000 IU, 3 drops QD
• N-acetyl-cysteine 1800 mg, 2 capsules QD
• Delta and gamma tocotrienol isomers 300 mg, 1 softgel QD with a meal
• Methylation Support, 1 capsule QD with a meal



Labs (6/3/22)



Labs (6/3/22)



Labs (6/3/22)



Treatment Program 6/15/22

Nutrient Support
• Vitamin D 6000 IU, 3 drops QD
• Delta and gamma tocotrienol isomers 300 mg, 1 softgel QD with a meal
• N-acetyl-cysteine 1800 mg, 2 capsules QD
• Methylation Support, 1 capsule QD with a meal



Labs (3/16/23)



Labs (3/16/23)



Labs (3/16/23)





Labs (3/16/23)







Treatment Program 4/4/23

Nutrient Support
• Vitamin D 6000 IU, 3 drops QD
• N-acetyl-cysteine 1800 mg, 2 capsules QD
• Delta and gamma tocotrienol isomers 300 mg, 1 softgel QD with a meal
• Methylation Support, 2 capsules QD with a meal
• Zinc 30 mg, 1 capsule QD with a meal



Labs (11/3/23)



http://www.linkedin.com/in/michaeljurgelewicz
https://www.researchgate.net/profile/Michael-Jurgelewicz

email: drj@designsforhealth.com

Thank You
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