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Disclaimer

• Information in this presentation is not intended to 
diagnose, treat, reverse, cure, or prevent any 
disease. While this presentation is based on medical 
literature, findings, and text, The following statements 
have not been evaluated by the FDA.
• The information provided in this presentation is for your 

consideration only as a practicing health care 
provider. Ultimately you are responsible for exercising 
professional judgment in the care of your own patients.



Progress.

Applied FM



• Hyperinsulinemia
• Excess GLP-1 production
• Low counter regulatory hormones
• Glucagon resistance
• Carnitine deficiency 

Reactive Hypolycemia – The Short Version



Hemoglobin A1C
• Glycated hemoglobin is formed at a 

rate proportional to the average 
glucose concentration by a slow, 
non-enzymatic process within red 
blood cells during their 120-day 
lifespan.  

• Glycated hemoglobin levels reflect 
blood sugar during a 2-3 month 
time period prior to the test.  



Hemoglobin A1C 
Non-diabetic conditions

Elevated Decreased

Iron-deficiency anemia Hemolytic anemia

Lead toxicity Chronic blood loss

Long-lived RBC Short-lived RBC







• A number of studies suggest that an A1C above 5.6% is predictive of CAD 
and impaired glucose tolerance, even with normal fasting glucose.

HbA1C and Its Correlations



Hemoglobin A1C

• Optimal Reference Range:
• 5.1-5.3%*

• *If lower, likely not hyperglycemia or glucose dysregulation, but 
according to studies, does not seem optimal



• Red blood cell life span
• Unexplained variations between mean glucose and A1C among patients 

with diabetes (more pronounced at lower levels of A1C)
• Does not discriminate between the patient with excessive fluctuations and 

chronically elevated glucose

HbA1C Limitations



• Red Blood Cell Survival (days) = 100/[reticulocytes (percent)/reticulocyte 
life span (days)]

• Helpful in determining accuracy of hemoglobin A1C
• Longer-lived RBC, leads to more hemoglobin, and thus a falsely elevated HbA1C (false 

positive)
• Shorter-lived RBC, leads to less hemoglobin, and thus a falsely decreased HbA1C (false 

negative)

Calculating RBC Lifespan



Calculating RBC Lifespan

Correction of Reticulocyte Count
Hematocrit (%) Reticulocyte Life Span (RLS)

36-45 1.0
26-35 1.5
16-25 2.0
<15 2.5

Adapted from Harrisons Principles of Internal Medicine, 18th edition.

Reticulocyte count: 0.8% 
Hematocrit: 45

Thus, the equation would 
look like this:

100/[0.8/1] = 125 days



C-peptide
• C-peptide is formed when proinsulin 

is converted to insulin.  
• C-peptide is released at the same 

time and in the same quantities as 
insulin but has a longer half-life and 
is thus a more stable and reliable 
measurement than insulin.

• May have its own metabolic activity, 
but more studies are needed



C-peptide
• C-peptide is a more reliable 

indicator of insulin secretion 
• Not cleared by the liver
• Has a longer half-life than insulin 

(30 minutes compared to 4 
minutes for insulin)

• The pharmacokinetics of C-
peptide have been well 
established in research studies.



C-peptide was superior to other insulin-derived measures of insulin resistance in predicting 
cardiovascular and overall death in nondiabetic adults. C-peptide predicted cardiovascular death even in 
subjects with normoglycemia and without metabolic syndrome. Prospective studies are needed to 
elucidate the usefulness of C-peptide levels as a target for intervention to improve cardiovascular 
outcomes.

These results would support that the increased risk of cardiovascular death in subjects with high 
C-peptide levels is unlikely to be attributed solely to the eventual development of diabetes, and suggest 
additional or alternative mechanisms of harm.  



We found an association between serum C-peptide levels and all-cause and cause-specific mortality 
among adults without diabetes at baseline. Our finding suggests that elevated C-peptide levels may be a 
predictor of death.



Higher c-peptide levels were associated with faster decline in global cognition and verbal memory. We 
found that each year of age was associated with a greater annual rate of decline by −0.01 units on the 
global score; thus, our finding of greater annual decline of −0.03 units comparing the highest to lowest c-
peptide quartile would indicate that higher levels of c-peptide are cognitively equivalent to 3 years of 
aging.

Q1 = 1.08
Q2 = 1.56
Q3 = 2.07
Q4 = 3.3



Traditional Range: 1.1 - 4.4 ng/mL
Optimal Range: 1.1 - 2.3 ng/mL  (1.1-1.9?)

C-peptide



Glycomark



GlycoMark
• 1,5-Anhydroglucitol (1,5-AG)

• Naturally occurring monosaccharide in food
• Not metabolized or used for biochemical processes
• Normally filtered and re-absorbed in by the kidneys 

under normoglycemic conditions
• However, when glucose levels are elevated, glucose 

and 1,5-AG compete for re-absorption in the 
kidneys and ultimately 1,5-AG loses and is excreted 
in urine leading to lower serum levels
• Occurs when serum glucose levels are above 180 

mg/dL.

• Thus, 1,5-AG evaluates hyperglycemic periods 
above 180 mg/dL for the previous two week 
period



GlycoMark
Compared to HbA1C

• A1C = quantity of glucose control
• 1,5 Anhydroglucitol = quality of glucose control





GlycoMark
(µg/mL)

Approximate Mean Postmeal
Maximum Glucose (mg/dL)

> 12 < 180

10 185

8 190

6 200

4 225

< 2 > 290





Glycemic Variability



GlycoMark Era?



• Increased oxidative stress
• Increases oxidative stress in adipocytes leading to less adiponectin and 

more resistin (highly pro-inflammatory)
• Hypoglycemic tendencies
• Inflammation

• Decreased brown adipocyte thermogenesis
• Association between obesity and glycemic variability
• Decreased HRV (women)
• Micro- and macrovascular complications
• Mood, depression, and poor quality of life

Glycemic Variability



In this study, we have been able to show that oscillating glucose, over a period of 24 h, is more damaging 
to endothelial function than stable constant high glucose. This is true not only when a subject is exposed 
to the same total amount of glucose for 24 h (i.e., 10 mmol/l clamp) but even when the total amount is 
higher (i.e., 15 mmol/l clamp). Finally, data suggest that oxidative stress plays a key role in all of these 
phenomena.



Our results suggest that measurement of serum 1,5-AG levels is useful to detect individuals, especially 
men, at higher risk for CVD, regardless of the presence or absence of diabetes.

The HR in the category with serum 1,5-AG levels of 14.0 μg/mL or less was 2.22 compared to the 
reference category (24.5 μg/mL or greater). Similar results were also shown with a sensitivity analysis in 
non-diabetic men. Conversely, no significant relationship between serum 1,5-AG levels and CVD risks was 
observed in women.





• Hyperglycemia and glycemic variability have been linked to diabetes-related health 
complications including:

• vascular damage (reduced flow-mediated dilation and coronary lumen diameter; 
increased carotid artery stiffness and carotid intima-media thickness)

• oxidative stress (plasma 3-nitrotyrosine and 24-h urinary excretion rates of free 8-iso 
PGF2)

• increased inflammatory markers (C-Reactive Protein, Interleukin 6)
• poor cardiovascular outcomes (repeat MI, acute heart failure)
• stroke
• dementia
• increased risk of death from cardiovascular causes

Glycomark



• 1,5-anhydroglucitol in the blood and yielding a precise one- to two-week 
profile of average daily maximum blood glucose, thus:

• identify patients with A1Cs at 8% or less who have had more frequent and 
extreme hyperglycemic excursions in the past one to two weeks

• recognize recent glycemic deterioration before changes are visible with A1C
• record improvements in therapy changes within two to four weeks
• measure and positively reinforce adherence to dietary and lifestyle changes

Glycomark





WELLNESS

The Ability to Heal

The Wedge Protocol


