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Objective
• Apply knowledge of cardiometabolic pathophysiology, clinical work-

up, and interventions to patient cases. 



Case 1

Hypertension/ASCVD Risk Focus



Case 1
• 47-year-old male
• HTN, HLP, DM
• HbA1c 9.5%
• Recent car accident
• Diet Recall

• 2 L of Mt Dew per day, also drinks milk daily
• Frozen entrees for lunch
• Dinners: lasagna, spaghetti, chicken alfredo, mashed potatoes, green beans/corn/peas
• Snacks Swiss cake rolls

• Active at job (25-35K steps per day) but no formal exercise plan
• BP was 142/88 , Pulse of 86
• Car accident last year
• FH: All men in family have died of MI (not less than 50)
• Has trouble with costs and wants as much to be covered on insurance as possible



Case 1: Current Medications
• Glimepiride 4 mg tablet, take one by mouth twice a day
• Empagliflozin10 mg tablet, take one by mouth once a day
• Lisinopril 20 mg-hydrochlorothiazide 25 mg tablet take one by mouth once a day 
• Metformin 1,000 Mg Tablet, take one by mouth twice a day
• Alogliptin 25 mg tablet, take one by mouth once a day
• Simvastatin 10 Mg Tablet, take one by mouth every evening\
• Ibuprofen 800 mg tablet, take one by mouth three times a day with food
• Amlodipine 5 mg tablet, take one by mouth once a day
• Methocarbamol 750 mg tablet, one PO before bed for neck pain
• Sumatriptan 100 mg tablet, one PO onset migraine, may repeat in 2 hours (max 

200mg in 24 hours) 



Low Hanging Fruit.. Where do we start? 



Polling Question
1. What intervention do you see best to focus on first?

a. Dietary
b. Medication Changes
c. New Supplements
d. Exercise
e. More than one of the above
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PHARMACOLOGIC APPROACHES TO GLYCEMIC TREATMENT

Glucose-lowering 
Medication in Type 
2 Diabetes: 2021 
ADA Professional 
Practice 
Committee (PPC) 
adaptation of 
Davies et al. and 
Buse et al.

Pharmacologic 
Approaches to 
Glycemic 
Management: 
Standards of Medical 
Care in Diabetes -
2022. Diabetes Care 
2022;45(Suppl. 
1):S125-S143



Initial Plan
• Restart metformin 1000 mg twice daily and Jardiance 10 mg once daily; stop glimepiride.
• Start semaglutide 0.25 mg once weekly for 4 weeks then increase to 0.5 mg weekly.
• Stop simvastatin; start rosuvastatin 5 mg once daily
• Start CoQ10 100 mg daily
• Increase Empagliflozin to 25 mg
• Make dietary changes: 

• Nix daily milk intake. Recommended protein shakes in its place – ideally as a breakfast option to 
jumpstart daily metabolism and develop regular eating routine.

• Nix soda 
• Substitute spaghetti and lasagna noodles with zucchini/spaghetti squash or eggplant
• Increase daily intake of green leafy vegetables, limiting intake of corn and peas. 

• Start exercising more regularly by going to Anytime Fitness more routinely (30 min per day 5x/wk). 
• Consider curcumin 500 mg up to 4 times a day for pain/inflammation instead of NSAIDS like aspirin 

or ibuprofen so frequently 



4-month follow-up
• HbA1c 6.5%
• HTN uncontrolled (amlodipine bumped to 10 mg 2 weeks prior)

• Stress with family
• Lost father due to Cardiac arrest
• BP 162/110, pulse 95

• Start Carvedilol 3.125 mg twice daily.
• Referrals to Cardio and Pulmonology 
• Go to ER if Chest Pain, Headache, call office if BP doesn't come down. 
• Labs



Refractory HTN Considerations
• Medication non-adherence
• White Coat
• Inaccurate measurements
• Sleep Apnea
• Hypercortisolism/HPA-axis dysfunction)
• Renal disease
• Nutrient depletions (minerals, Coq10)

Acelajado MC, et al. Circ Res. 2019 Mar 29;124(7):1061-1070.
Gouaref et al. Ann Biol Clin (Paris). 2016 Mar-Apr;74(2):233-43. 
Houston MC. Expert Rev Cardiovasc Ther. 2007 Jul;5(4):681-91



Labs
• Adiponectin <0.2 ug/ml (2.4-17.9)
• Apo A1 126 mg/dl (101-178)
• Apo B 78 mg/dl (<90)
• ApoA1/Apo B Ratio 0.6 (0-0.7)
• CRP <1 mg/L (0-10)
• CBC WNL
• Glucose 126 mg/dl, HbA1c 6.5%
• Bilirubin 1.2 mg/dl (0-1.2), otherwise CMP WNL
• Homocysteine 10.4 umol/L (0-14.5)
• Lipoprotein (a) Lp(a) 218.4 nmol/L (<75)
• Myeloperoxidase (MPO) 332 pmol/L (0-469)

Lp(a) is an 
independent risk 
factor for heart 

disease.

Adiponectin is a hormone 
your adipose (fat) 

tissue releases that helps 
with insulin sensitivity and 

inflammation



Particle Size Evaluations

Lower CVD Risk
HDL-P >=34.9

Small LDL-P <=117
LDL Size >20.6

Highest CVD Risk
HDL-P <26.7

Small LDL-P >=839
LDL Size <20.5

Pattern A

Pattern B



Labs
• Particle Size Lipid Panel

• LDL-P 1163 nmol/L (<1,000)
• LDL-c 74 mg/dl (0-99)
• HDL-C 35 mg/dl (>39)
• TG 194 mg/dl (0-149)
• Total Cholesterol TC 142 (100-199)
• HDL (p) (total) 31 umol/L (>=30.5)
• Small LDL-p 762 nmol/L (<=527)
• LDL Size 20.00 nm (>20.5)
• Lp-ir Score 79 (<=45)

• Oxidized LDL 39 ng/ml (10-170)
• Thyroid Panel WNL
• Vitamin D 14.8 ng/ml (30-100)

Pattern B!



Where do we go next? Recommendations? Put 
them in the chat! 



Lipoprotein (a)
• Lp(a) blocks plasminogen by attaching to lysine and proline in damaged collagen in 

vascular wall. This binding during clot formation results in inhibition of fibrinolysis 
• Major carrier of oxidized LDL

• 1 to 16  increase in CVD morbidity/mortality/SD ( Jupiter, AIMHIGH) 
• Data

• Niacin 2 grams/day (lowers 21-40%)
• May be dependent on apolipoprotein(a) phenotype

• N-acetyl cysteine 1-2 grams/day (mixed results)
• COQ10 100mg/day
• ASA 81 mg/day (decreases 80%)
• Other anti-inflammatory/antioxidant considerations

• Flax, omega-3, berberine, vitamin C, etc. 
• PSK9 Inhibitors (does have outcomes data lowering of Lp(a) and MACE but not directly 

looking at them together.)

Artemeva NV et al. Dependent on apolipoprotein(a) phenotype. Atheroscler Suppl. 2015 May;18:53-8
Ooi EM, et al. Arterioscler Thromb Vasc Biol. 2015 Dec;35(12):2686-93. 
Rouhi H, et al. J Nephropathol. 2013;2(1):61-66. 
Gavish D et al.  Lancet. 1991 Jan 26;337(8735):203-4.
Sahebkar A, et al.  Pharmacol Res. 2016 Mar;105:198-209. 
Akaike M et al. Clin Chem. 2002 Sep;48(9):1454-9. PMID: 12194922.
Bonaca MP et al. Circulation. 2018 Jan 23;137(4):338-350.
Cao YX, et al. Am J Cardiovasc Drugs. 2019 Feb;19(1):87-97. 



Case 1 Follow-up
• Increased Carvedilol to 6.25 mg twice daily
• Start Niacin 500 mg ER once daily and work up to 4 tablets a day
• Start ASA 81 mg
• Start Vitamin D 10,000 IU once daily with K2
• Consider icosapent ethyl if affordable/tolerable
• Goals

• Decrease inflammation
• Reduce Lp(a) and overall cardiac risk
• Vitamin D above 40



What else would we do from a functional 
approach?

If this was a patient committed to 
diet/lifestyle and natural products, 
how would the plan change?



Something Else to Consider…



• Early Data on:
• Carotid Plaque 
Regression

• Glycocalyx 
Regeneration

• Leukocyte Adhesion
• Arterial Elasticity
• Hypertension
• Neuropathy 

https://f.hubspotusercontent20.net/hubfs/7072026/Arterosil%20Research%20Study%20Summary.pdf



Case 2

Nutraceutical Approach to Hyperlipidemia



Case 2
• 33 y/o white male
• No medications
• No significant PMH other than genetic high total bilirubin
• Regular exercise

• Mix of cardio and CrossFit, weightlifting, etc. 
• 6’3’’, 210 lbs
• Diet

• Probably more sugar/sweets than he should eat but eats a wide variety 
of veggies and adequate protein. Did Paleo for a period. 



2017 Labs
• TC 282 mg/dl
• TG 72 mg/dl
• HDL Cholesterol 61 mg/dl
• LDL Cholesterol 207 mg/dl
• VLDL 14 mg/dl
• CBC WNL
• Lipoprotein fractionation

• LDL particle number- high
• LDL medium high
• Size good
• Pattern A



2019 Labs
• TC 258 mg/dl
• HDL 60.3 mg/dl
• LDL 181 mg/dl
• TC 79 mg/dl
• LDL/HDL ratio 3
• Total Bilirubin 1.28 mg/dl (0.10-1.2 mg/dl)
• LFTs WNL



What do we recommend?
• Drug Therapy?
• Supplements?
• Nutrition? 
• Lifestyle?



Patient started taking…
• Omegas
• Bergamot 800 mg with Amla Extract 600 mg daily 
• Vitamin C with flavonoids
• Multi w/o iron
• Magnesium 
• K2/D3 5,000 IU per day
• Zinc Glycinate 
• Probiotic
• Detox caps (milk thistle, pomegranate extract, milk thistle, MSM, CDG, 

Green tea extract, ALA, NAC, Artichoke, B12, Folate, B6)



2022 Labs
• Adiponectin 2.9 ug/ml (2.0-19.3)
• Iron Studies (TIBC, UIBC, IRON, ISAT, Ferritin) all WNL
• Vitamin B12 949 pg/ml (232-1245)
• Folate 13.2 ng/ml (>3.0)
• CBC WNL
• Apo A1 120 mg/dl (101-178)
• Apo B 107 mg/dl (<90)

• Ratio 0.9 (0-0.7)
• BMP WNL
• CRP <1 mg/L (0-10)



Case 2 Labs
• CoQ10 Serum or Plasma 99 ug/dl (69-132)
• HbA1c 5.3%
• Hepatic Panel WNL except total Bilirubin 1.4 mg/dl (0-1.2)
• Leptin 8.1 ng/ml
• Lipoprotein (a) 21.1 nmol/L (<75)
• Magnesium RBC 5.4 mg/dl (4.2-6.8)
• Myeloperoxidase 279 pmol/L (0-469)



Case 2 Labs
• Particle Size Lipid Panel

• LDL-p 1580 nmol/L (<1,000)
• LDL-c 149 mg/dl (0-99) (down from 181)
• HDL-c 47 mg/dl (>39)
• TG 89 mg/dl (0-149)
• TC 212 mg/dl (100-199
• HDL-p (total) 24.7 (>=30.5)
• Small LDL-p 423 nmol/L (<=527)
• LDL Size 21.6 nm (>20.5)
• Lp ir Score 40 (<=45)

• Oxidized LDL 380 ng/ml (10-170)
• Vitamin D 42.7 ng/ml (30-100)
• TSH 1.5 uIU/ml (0.450-4.5)
• Free T4 1.18 ng/dl (0.82-1.77)



Particle Size Evaluations

Lower CVD Risk
• HDL-P >=34.9
• Small LDL-P <=117
• LDL Size >20.6

Highest CVD Risk
HDL-P <26.7

Small LDL-P >=839
LDL Size <20.5

Pattern A

Pattern B



What do we consider now?



Red Yeast Rice
• Effectiveness is directly related to the amount of monacolin K within 

the extract (up to 10 mg/day)
• Consuming monacolin K daily reduces low-density lipoprotein (LDL) 
cholesterol plasma levels between 15% and 25% within 6 to 8 weeks

• Similar reduction in total cholesterol, non-high-density lipoprotein 
cholesterol, plasma apolipoprotein B, matrix metalloproteinases 2 and 
9, and high-sensitivity C-reactive protein.

• Small RCT of combo RYR and olive extract
• 10.82 mg of monacolins and 9.32 mg of hydroxytyrosol
• Reductions in OxLDL (20%) and lipoprotein-associated phospholipase 
A2 (Lp-PLA2) (7%) were associated with each other (r = 0.740, p < 
0.001).

Cicero AFG, et al. Methodist Debakey Cardiovasc J. 2019 Jul-Sep;15(3):192-199.
Hermans N, et al. Trials. 2017 Jul 3;18(1):302.



Other thoughts on this case?



Case 3

Dyslipidemia and Metabolic Syndrome 



Dyslipidemia: Testing

A serum lipid panel is a good screening tool but limited

Patients with dyslipidemia should be evaluated using advanced lipid profiles 
to determine treatment and predict individual CHD risk more accurately.

• Lipoprotein fractionation
• Nuclear magnetic resonance (NMR) Quest CardioIQ and Boston Heart Lab

Quality vs Quantity



Ther Adv Cardiovasc Dis. 2018;12(3):85-108. 

Increased LDL particle number leads to increased oxidation of 
LDL particles. These are taken up by macrophages and induce 
further oxidative stress, inflammation, immune dysfunction –
eventually forming foam cells, fatty streaks and coronary artery 
plaques which lead to cardiovascular events.



Ellen
• 57 y/o woman
• Struggled with her weight throughout her adult 

life
• Mostly carries weight around waist (elevated hip to 

waist ratio)
• Dyslipidemia and FBS slowly rising over the last 2-

3 years 
• BP within normal range 
• Hip pain significantly limits mobility

• Fall 2021 BMI 51 
• Reduced to BMI 48 Winter 2022
• Goal BMI < 40 (hip surgery)

• Currently not on any medication for metabolic 
Dz

• Primary would like her to initiate statin, but she’d 
like to try diet and lifestyle first

• Meloxicam 7.5mg to manage hip pain PRN



Metabolic Syndrome

• Increased waist circumference ( >40in for men or 
>35in for women)

• Elevated TG ( >150 mmol/L)
• Low HDL ( <40 mg/dL in men and <50 mg/dL in 

women)
• HTN ( >130/85 mm Hg)
• Elevated FBS or insulin resistance ( >100 mg/dL)

Defined when 3+ of the following are met:

https://www.mayoclinic.org/diseases-conditions/metabolic-syndrome/diagnosis-treatment/drc-20351921

https://www.mayoclinic.org/diseases-conditions/metabolic-syndrome/diagnosis-treatment/drc-20351921


Standard testing 2018



Standard Lab 2019 (cholesterol)



Standard Lab 2019 (BS)



Standard Lab 2019 (Vit D)



Fall 2020 
Advanced 
Metabolic Panel



2020 Advanced 
Metabolic Panel

• TC 216 
• HDL 41
• TG 178
• LDL 144
• Chol/HDLC 5.3 
• nonHDL 175

Compare to 2019



LDL Pattern & Size



Interventions

• MedD, lower carbohydrate with a focus on whole foods, good sources of protein, anti-
inflammatory fat, color (eat the rainbow) and fiber 

• Fasting mimicking and TRE 

Dietary changes

• Berberine + ALA 1000mg/day in divided doses
• Bergamot 2g/day 
• Fish oil 2g/day 
• Antioxidants and CoQ10
• NAC and milk thistle 
• Fiber (with arabinogalactan, pectin, green tea phytosome)

Nutraceuticals 



Advanced 
Panel 2022



Fall 2020 Inflammation Profile



Winter 2022 
Inflammation 
Profile

hsCRP 2020 10.1 à 5.8
• Better but not ideal 
• Hip pain 

LpPLA2 133 à 199*
• Got worse! 
• Note different reference ranges

Insulin slightly worse at 11 (from 10) 
• Impact of cortisol and pain?



Fatty Acid Panel Winter 2022



Fatty Acid Panel Winter 2022 (cont)

Interpret with 
caution!



Case 4

Diabetes & NAFLD



HPI/ROS
• 47 y/o Female with Type 2 Diabetes

• On insulin pump
• NAFLD (liver enzyme elevations x 5 years)
• HbA1c 10.2
• 5 years post hysterectomy (menopause)

• Fatigue (poor sleep, wakes after a few hours of sleep)
• Family Hx (Cardiac events grandmother, doesn’t know biological dad)
• Yeast infection Hx with SGLT-2i’s. 
• No gallbladder, stomach problems since childhood

• + Diarrhea and NV this week
• BP 116/78, pulse of 88



Pertinent Labs 12-2019
• Ferritin 730 ng/ml (range 15-150)
• Vitamin B12 1685 (232-1245)
• Hgb 16.6 g/dl (11.1- 15.9
• Hct 49.1 % (34-46)
• Alk Phos 122 IU/L (39-117)
• AST 121 IU/L (0-40)
• ALT 160 IU/L (0-32)
• Glucose 258 mg/dl (70-100)
• HbA1c 10.2%
• Thyroid Panel WNL except T3 uptake low
• Vitamin D 18.8 ng/ml (30-100)



Nonalcoholic Fatty Liver Disease (NAFLD)

Marchisello S, et al. Int J Mol Sci. 2019;20(8):1948. 



Nonalcoholic Fatty Liver Disease (NAFLD)
• Liver steatosis in the absence of secondary causes of hepatic fat 

accumulation (ie alcohol abuse)
• Liver biopsy is gold standard for diagnosis

• MRI/CT imaging is also used
• Other differential dx: hepatitis C, autoimmune hepatitis, celiac 

disease, Wilson’s disease, hemochromatosis, a/hypo-
betalipoproteinemia, and other rare causes of liver steatosis 

• Leading cause of liver disease in western countries

Marchisello S, et al. Int J Mol Sci. 2019;20(8):1948. 



Nonalcoholic Fatty Liver Disease (NAFLD)
• Overlap with pathophysiological components of Type 2 DM

• Insulin resistance (although NAFLD can proceed IR and worsen as 
well)

• Oxidative stress 
• ATP depletion (Mitochondrial dysfunction)
• Endotoxins

• All leads to fibrosis and eventually cancer
• Hallmark feature is TG accumulation in the liver due the the 

imbalanced fatty acid (FA) influx and efflux. 

Marchisello S, et al. Int J Mol Sci. 2019;20(8):1948. 



Follow-up 12-2019
• Hepatitis Screen Negative
• Abdominal US confirms NAFLD
• Recommended

• Probiotic (Women’s Flora blend)
• Vitamin E
• Berberine
• Curcumin

• Stool testing/micronutrient testing discussed patient declined at this time. 
• New medications (initial insulin rate decrease by 20%)

• Semaglutide 0.25 mg once weekly (goal to titrate from here to 0.5 mg, then 1 mg)
• Pioglitazone 15 mg once daily

• Vitamin D 50,000 IU once per week



Follow-up 2020
• Jan 2020

• Patient had started Vitamin E, CoQ10, berberine, fish oil, probiotic and cinnamon. 
• Tolerating semgaglutide and pioglitazone
• Titrated semaglutide to 1 mg at the visit
• Cinnamon was causing GI upset, ok to stop. 

• Feb 2020
• Hepatic panel on 02-12-20

• ALK Phos: WNL, AST 43 IU/L, ALT 34 IU/L
• May 2020

• HbA1c 5.6%
• June 2020

• Hepatic panel all WNL
• Vitamin D up to 42 ng/ml
• Off all insulin
• Lipid Panel Pattern B (small dense particles) high TG, high insulin resistance score



Follow-up 2020- Nutrient Testing









Functional Medicine Recommendations
• Recommended by FxMed CNP

• High Quality MV Packets with Omega 3 FA
• Green Smoothies with different fibers



Polling Question
1. What intervention do you see best to focus on first?

a. Dietary
b. Medication Changes
c. New Supplements
d. Exercise
e. More than one of the above



Hormone Labs- 2021
• Estradiol <5.0 pg/ml
• Estrogens Total 80 pg/ml
• Progesterone 0.1 ng/ml
• SHBG 85.5 nmol/L (24.6-122)
• Testosterone Serum 4 ng/dl (4-50)
• Free testosterone 5.3 pg/ml (0-4.2)
• DHEA 100 ng/dl (31-701)

How do hormones impact CVD 
risk? 



Hormone Connections to Cardiometabolic
• Estrogen

• Decreases plaque formations
• Helps maintain the elasticity of arteries 
• Dilates small arteries 
• Increases blood flow 
• Decreases LDL and prevents its oxidation 
• Decreases lipoprotein(a) 
• Acts as a natural calcium channel blocker to keep arteries open 
• Decreases coronary artery calcification

NeLobo RA et al. Obstetrics and Gynecology. 1994 Dec;84(6):987-995ed Citation
Walsh BW, et al. N Engl J Med. 1991 Oct 24;325(17):1196-204.
Manson JE, et al. N Engl J Med 2007;356:2591–602.
Miller VM, et al. Menopause. 2019 Sep;26(9):1071-1084. (KEEPS)



Hodis HN, Mack WJ, Henderson VW, et al.. N Engl J Med. 2016;374(13):1221-1231. 



Menopausal Hormone Therapy and Type 2 
Diabetes Prevention

• Large, randomized controlled trials suggest that menopausal hormone 
therapy (MHT) using estrogens delays the onset of type 2 diabetes in 
women.

• MHT improves β-cell insulin secretion, glucose effectiveness, and insulin 
sensitivity, as measured in clinical settings.

• Lower premenopausal E2 levels during the early menopausal transition 
were associated with 47% higher risk of developing diabetes

• In the meta-analysis by Salpeter et al.
• MHT reduced the HOMA-IR in women with diabetes by an average of 36%, a 

greater reduction than that observed in postmenopausal women without 
known diabetes

Mauvais-Jarvis, Franck et al.. Endocr Rev. 2017;38(3):173-188. doi:10.1210/er.2016-1146
Salpeter SR, et al. Diabetes Obes Metab. 2006;8(5):538–554



Case 4
• Initiated 

• Biest 80/20 0.5 mg per gram, 1 gram topically per day
• Oral micronized progesterone 100 mg capsule once daily in the 
evening

• Within a few weeks sleeping 7 hours a night
• Improved hair growth
• Glucose time in range improving (note there were several other 

changes in diabetes targeted therapy around the same time, so it 
wasn’t this alone)



Take-Aways
1. Patients with dyslipidemia should be 

evaluated using advanced lipid profiles to 
determine treatment and predict individual 
CHD risk more accurately.

2. Nutrient depletions, inflammation markers, 
and hormone levels should be evaluate 
and used to formulate treatment in 
patients with cardiometabolic conditions. 


