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The DoubleCheckDoc Laboratory Framework

A Tiered Clinical Framework for Vascular Aging & Signal Intelligence

Prepared By: Dr. Lutz Kraushaar, PhD

Purpose

This tiered laboratory framework is designed to evaluate metabolic and vascular drivers of
endothelial dysfunction, arterial stiffness, and microvascular injury beyond a standard lipid panel.
The structure allows flexibility depending on clinical context and the depth of evaluation desired.
Please provide this checklist to your physician to ensure we capture the necessary data for your
Vascular Risk Audit.

PILLAR 1: ATHEROGENIC LIPIDS (The Plaque Drivers)

Clinical Rationale: Quantifies actual atherogenic particle number and genetic risk, providing a more
accurate vector of plaque formation than standard cholesterol weight.

Tier 1 (Essential Core):

* [] Standard Lipid Panel (Total Cholesterol, LDL-C, HDL-C, Triglycerides)

+ [] Apolipoprotein B (ApoB) — The primary marker for atherogenic particle count.

+ [] Lipoprotein(a) [Lp(a)] — Test at least once to establish genetic vascular risk baseline.
Tier 2 (Advanced Context):

« []Apolipoprotein Al (ApoAl) — the primary structural protein in HDL ("good"
cholesterol), a more accurate marker for protecting arteries from plaque buildup.

+ [] Oxidized LDL (OxLDL) — Quantifies the structurally damaged, highly inflammatory LDL
particles that actively penetrate the arterial wall and directly drive physical plaque
formation.
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PILLAR 2: THE METABOLIC ENGINE (Substrate Handling)

Clinical Rationale: Identifies early insulin resistance, hepatic metabolic stress, urate-mediated
endothelial stress, and microvascular injury before HbA1c elevates. These markers quantify
substrate handling more directly than lipids.

Tier 1 (Essential Core):

[ ] Fasting Glucose — An essential baseline measurement of hepatic glucose handling
and used in conjunction with insulin to calculate your hepatic Insulin resistance score
HOMA-IR.

[ ] Fasting Insulin — Crucial for calculating HOMA-IR to quantify underlying insulin
resistance long before fasting blood sugar levels rise.

[ ] HbAlc — Measures average glycemic control over the past three months to detect
chronic, long-term glucose elevation.

[ ] AST, ALT & GGT (Hepatic metabolic stress) — Identifies early liver stress, with GGT
specifically correlating with insulin resistance and oxidative burden.

[ ] Serum Uric Acid — Detects urate-mediated endothelial stress strongly associated with
fructose metabolism and hypertension.

[ ] Creatinine with eGFR — Provides a standard baseline assessment of early renal
vascular risk and kidney filtration capacity.

Tier 2 (Advanced Context):

[ ] C-peptide — Serves as a more stable proxy than insulin to evaluate your pancreas'’s
true endogenous insulin secretion dynamics.

[ ] Sex Hormone Binding Globulin (SHBG) — An endocrine signaling marker where low
levels strongly associate with underlying insulin resistance.

[ ] Cystatin C & Urine albumin/creatinine ratio (UACR) — While UACR detects albumin
leakage (proteinuria) indicating early kidney damage, Cystatin C offers a more accurate
estimate of blood filtration (GFR) than creatinine alone, as it is not influenced by muscle
mass.

[ ] Oral glucose tolerance test (OGTT) — Evaluates dynamic postprandial endothelial
stress and real-time substrate handling under a glucose load.
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PILLAR 3: VASCULAR INFLAMMATION & TONE

Clinical Rationale: Measures systemic inflammatory tone, iron-related oxidative burden, and
thyroid-mediated vascular effects that destabilize existing plaque.

Tier 1 (Essential Core):

* [] High-sensitivity CRP (hs-CRP) — The premier marker for identifying low-grade
systemic inflammation useful for cardiometabolic risk stratification.

* [] Homocysteine — Evaluates an amino acid linked to systemic inflammation and
oxidative stress against the endothelial lining.

» []Ferritin — Reflects cellular iron stores where elevated levels often track closely with
insulin resistance and iron-related oxidative burden to the endothelium.

Tier 2 (Advanced Context):

* []Fibrinogen — An acute-phase protein that reflects systemic inflammation and impacts
blood viscosity.

* [] High-sensitivity cardiac troponin (hs-cTn) — Detects subclinical myocardial injury and
microscopic damage to the heart muscle tissue.

* [] NT-proBNP — Measures ventricular stretch to detect early myocardial strain before
overt symptoms appear.

* []TSH % Free T4 — Identifies subclinical thyroid dysfunction that can silently disrupt lipid
handling and glucose metabolism.
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PILLAR 4: STRUCTURAL & HEMODYNAMIC SCANS

Clinical Rationale: Correlates blood biomarkers with actual physical arterial stiffness and structural
plaque accumulation.

Tier 1 (Essential Core):
* []Blood Pressure Logs (Home monitoring over 7 days or 24-hour ambulatory cuff)
* [] Coronary Artery Calcium (CAC) Scan (If applicable based on age/risk profile)
Tier 2 (Advanced Context):
+ [] Carotid Intima-Media Thickness (CIMT) Ultrasound
* [] Echocardiogram

* []Pulse Wave Velocity (PWV)

Important Clinical Notes:

* These labs should be discussed with your physician for appropriateness in your individual
context.

+ Optimal interpretation requires integration with blood pressure, body composition, lifestyle
data, and vascular function measures.

» Tracking trends over time is significantly more informative than single measurements
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The DoubleCheckDoc Laboratory Framework

A Tiered Clinical Framework for Vascular Aging & Signal Intelligence 

Prepared By: Dr. Lutz Kraushaar, PhD 

PurposeThis tiered laboratory framework is designed to evaluate metabolic and vascular drivers of endothelial dysfunction, arterial stiffness, and microvascular injury beyond a standard lipid panel. The structure allows flexibility depending on clinical context and the depth of evaluation desired. Please provide this checklist to your physician to ensure we capture the necessary data for your Vascular Risk Audit.



PILLAR 1: ATHEROGENIC LIPIDS (The Plaque Drivers)Clinical Rationale: Quantifies actual atherogenic particle number and genetic risk, providing a more accurate vector of plaque formation than standard cholesterol weight.

Tier 1 (Essential Core):

		[ ] Standard Lipid Panel (Total Cholesterol, LDL-C, HDL-C, Triglycerides)



		[ ] Apolipoprotein B (ApoB) – The primary marker for atherogenic particle count.



		[ ] Lipoprotein(a) [Lp(a)] – Test at least once to establish genetic vascular risk baseline.





Tier 2 (Advanced Context):

		[ ] Apolipoprotein A1 (ApoA1) — the primary structural protein in HDL ("good" cholesterol), a more accurate marker for protecting arteries from plaque buildup.



		[ ] Oxidized LDL (OxLDL) — Quantifies the structurally damaged, highly inflammatory LDL particles that actively penetrate the arterial wall and directly drive physical plaque formation.







PILLAR 2: THE METABOLIC ENGINE (Substrate Handling)Clinical Rationale: Identifies early insulin resistance, hepatic metabolic stress, urate-mediated endothelial stress, and microvascular injury before HbA1c elevates. These markers quantify substrate handling more directly than lipids.

Tier 1 (Essential Core):

		[ ] Fasting Glucose — An essential baseline measurement of hepatic glucose handling and used in conjunction with insulin to calculate your hepatic Insulin resistance score HOMA-IR.



		[ ] Fasting Insulin — Crucial for calculating HOMA-IR to quantify underlying insulin resistance long before fasting blood sugar levels rise.



		[ ] HbA1c — Measures average glycemic control over the past three months to detect chronic, long-term glucose elevation.



		[ ] AST, ALT & GGT (Hepatic metabolic stress) — Identifies early liver stress, with GGT specifically correlating with insulin resistance and oxidative burden.



		[ ] Serum Uric Acid — Detects urate-mediated endothelial stress strongly associated with fructose metabolism and hypertension.



		[ ] Creatinine with eGFR — Provides a standard baseline assessment of early renal vascular risk and kidney filtration capacity.





Tier 2 (Advanced Context):

		[ ] C-peptide — Serves as a more stable proxy than insulin to evaluate your pancreas's true endogenous insulin secretion dynamics.



		[ ] Sex Hormone Binding Globulin (SHBG) — An endocrine signaling marker where low levels strongly associate with underlying insulin resistance.



		[ ] Cystatin C & Urine albumin/creatinine ratio (UACR) — While UACR detects albumin leakage (proteinuria) indicating early kidney damage, Cystatin C offers a more accurate estimate of blood filtration (GFR) than creatinine alone, as it is not influenced by muscle mass.



		[ ] Oral glucose tolerance test (OGTT) — Evaluates dynamic postprandial endothelial stress and real-time substrate handling under a glucose load.







PILLAR 3: VASCULAR INFLAMMATION & TONEClinical Rationale: Measures systemic inflammatory tone, iron-related oxidative burden, and thyroid-mediated vascular effects that destabilize existing plaque.

Tier 1 (Essential Core):

		[ ] High-sensitivity CRP (hs-CRP) — The premier marker for identifying low-grade systemic inflammation useful for cardiometabolic risk stratification.



		[ ] Homocysteine — Evaluates an amino acid linked to systemic inflammation and oxidative stress against the endothelial lining.



		[ ] Ferritin — Reflects cellular iron stores where elevated levels often track closely with insulin resistance and iron-related oxidative burden to the endothelium.





Tier 2 (Advanced Context):

		[ ] Fibrinogen — An acute-phase protein that reflects systemic inflammation and impacts blood viscosity.



		[ ] High-sensitivity cardiac troponin (hs-cTn) — Detects subclinical myocardial injury and microscopic damage to the heart muscle tissue.



		[ ] NT-proBNP  — Measures ventricular stretch to detect early myocardial strain before overt symptoms appear.



		[ ] TSH ± Free T4 — Identifies subclinical thyroid dysfunction that can silently disrupt lipid handling and glucose metabolism.







PILLAR 4: STRUCTURAL & HEMODYNAMIC SCANSClinical Rationale: Correlates blood biomarkers with actual physical arterial stiffness and structural plaque accumulation.

Tier 1 (Essential Core):

		[ ] Blood Pressure Logs (Home monitoring over 7 days or 24-hour ambulatory cuff)



		[ ] Coronary Artery Calcium (CAC) Scan (If applicable based on age/risk profile)





Tier 2 (Advanced Context):

		[ ] Carotid Intima-Media Thickness (CIMT) Ultrasound



		[ ] Echocardiogram



		[ ] Pulse Wave Velocity (PWV)







Important Clinical Notes:		These labs should be discussed with your physician for appropriateness in your individual context.



		Optimal interpretation requires integration with blood pressure, body composition, lifestyle data, and vascular function measures.



		Tracking trends over time is significantly more informative than single measurements
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