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Objectives

Why monitoring glycemia/keeping score
IS relevant

Compare the two major ways of keeping
score

Has HbA1lc been transcended by new
technology




Diabetes

\Di‘a*be"tes\, n. [NL., from Gr. a siphon?]

A disease ... attended with a persistent,
excessive discharge of urine = POLYURIA.



Diabetes Mellitus?
Diabetes Insipidus?
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¥ Qualitative Analysis:

=sweet urine and
blood

Diabetes INSIPIDUS
=tasteless urine.
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A Death from Any Cause
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B Death from Cardiovascular Disease
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C Death from Coronary Heart Disease
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D Hospitalization for Cardiovascular Disease
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Death rate per 1,000,000

Diabetes Mortality Persons 1-19 Yrs, By

Race/Ethnicity — US
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Microvascular
Complications of Diabetes

Retinopathy




ViR * Coronary Artery Disease

Complications e Stroke

of Diabetes

* Peripheral Vascular Disease




Why Do Bad Things
Happen:
GLUCOSE HYPOTHESIS

Chronic elevated glucose
levels due to diabetes
cause complications



Can normalization of blood
glucose levels prevent
complications of diabetes?



“You can't manage what you
don't measure” -Peter Drucker.

* Multiple Sticks To Assess Glucose Control
* How Many Needed To Get Complete
Assessment?
* Poorly Tolerated
* Time Consuming and Expensive




Intracellular

GLUCOSE + HpA

N /
Labile HbAlc

Amadori Rearrangement

Stable HbA1c

(Amadori Product, Ketoamine)






Pyruvate

HbA

Stable HbA1c

Plasma GLUCOSE

Intracellular

GLUCOSE
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Correlation of MBG and Glycated Hb
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Differences in Glycemic Control between

Intensive and Conventional Therapy in the DCCT
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FINDINGS OF DCCT

- -

Participants in Intensive Arm with Reduced HbAlc

IRetinopathy 76%
JAlbuminuria 549%
INeuropathy 60%




IMPLICATIONS OF DCCT

Ratlonale and Impetus for
Glycemic Management Goals

Enshrined HbA1c as the Metric
for Management and Predictor
of Complications



AFTER DCCT
HbAlc BECAME

THE MAJOR WAY
TO KEEP SCORE
ON DIABETES
MANAGEMENT
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and GLUCOSE IS MORE COMPLEX



0 100 200 300 400

VieaniSlood Glucose (ig/dl)




Table 1 | Conditions associated with misleading HbA,  results and potential mechanisms

Disease or condition

Effect on HbA,_level

Potential mechanism

Rapid erythrocyte turnover
Hemolytic states

Iron deficiency anemia

Hemoglobin S5, SC or CC disease

Variant hemoglobin trait
Fetal hemoglobin

Blood transfusions
Aging

Cirrhosis

Uremia

Hemodialysis

HIV infection

Pregnancy

Dyslipidemia
Hyperbilirubinemia
Aspirin use (large doses)
Vitamin C

Vitamin E

Alcohol excess

Opiate use

Falsely low
Falsely low
Falsely high
Falsely low
Variable
Variable
Falsely low
Falsely high
Falsely low
Falsely low
Falsely low
Falsely low
Falsely low
Variable
Variable
Variable
Variable
Falsely low
Variable

Variable

Unstable erythrocyte pool
Unstable erythrocyte pool
Unknown

Unstable erythrocyte pool
Assay interference

Assay interference
Unstable erythrocyte pool
Unknown

Unknown

Carbamylated hemoglobin
Multiple

Occult hemolysis
Hemodilution?

Assay interference

Assay interference
Acetylated hemoglobin
Interference with glycation
Interference with glycation
Assay interference

Assay interference







INDIVIDUAL VARIATION IN HbA1c AT THE SAME MEAN
BLOOD GLUCOSE

HbAlc %
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ISSUES WITH HbA1c

Between Patient
Difference at Same MBG

Ethnic Differences at e Excess hypoglycemia with Treat to HbA1lc
Same MBG e Different Threshold for Dx of Diabetes

Detail to Adjust Insulin




Continuous Glucose Monitoring
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Continuous Glucose Monitoring
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* Majority of Patients Now Have

* Real time glucose levels

* Very detailed Glucose Trends and Stats

* Ability to More Precisely Direct Insulin Rx
* No Ethnic Excess of Hypoglycemia
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be m)' .
en greatly exaggerated.”







150 |

Frequency
[S—y
&
()

N
—

DCCT HGI Tertiles

Groups Differ By HbAlc But Each Group Has Same MBG

Low
HGI

-0.38 0.42
\

-2.2

-1.2

-0.2
HGI

High
HGI

0.8

1.8

2.8

3.8





DCCT HGI Tertiles
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Relationship Between HGI and Retinopathy (Incidence or Progression) In the DCCT 
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HGI and 

Albuminuria or Advanced Microalbuminuria In the DCCT
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Blacks Have Higher HbAlc at Any Given Level
of MBG Compared to Whites
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Research: Epidemiology

Retinopathy develops at similar glucose levels but higher
HbA,. levels in people with black African ancestry

compared to white European ancestry: evidence for the
need to individualize HbA,. interpretation

L. R. Staimez' @, M. K. Rhee®? @), Y. Deng®, S. E. Safo”, S. M. Butler®, B. T. Legvold’,
S. L. Jackson®, C. N. Ford', P. W. F. Wilson'*®, Q. Long'® and L. S. Phillips'*~




HbAlc May Still Have a Place

Better Predictor Of Complications Than MBG Alone

May Reflect Glycation/Damage of Vital Proteins

Cheaper in Resource Poor Areas of the World

Need For Novel Therapy To Stop Glycation Related Complications Besides
Glucose Lowering??

Will Be Secondary To CGM And Done Less Often




One Last Thought....

* So What About That Obese
Kid You Just Saw For An
Annual Visit Who Has HbA1c
=6.5%7?77
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