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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.

e 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.
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Reactive Hypolycemia — The Short Version

* Hyperinsulinemia

* Excess GLP-1 production

* Low counter regulatory hormones
* Glucagon resistance

e Carnitine deficiency



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
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Hemoglobin A1C

Non-diabetic conditions

Elevated Decreased
Iron-deficiency anemia Hemolytic anemia

Lead toxicity Chronic blood loss

Long-lived RBC Short-lived RBC




o
e

,.

ORIGINAL RESEARCH

W

Amecicen | American
Heart | Stroke
Asmcciution | Associston.

Hemoglobin A, Is Associated With Increased Risk of Incident
Coronary Heart Disease Among Apparently Healthy,

Nondiabetic Men and Women

Jennifer K. Pai, ScD, MHS; Leah E. Cahill, PhD; Frank B. Hu, MD, PhD; Kathryn M. Rexrode, MD, MPH; JoAnn E. Manson, MD, DrPH;

Eric B. Rimm, ScD
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hyperinsulinemia, or other metabolic pathways. In the present
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Restricted-cubic-spline model with 4 knots

3-Knot linear spline model (knots at 5.0%, 5.5%, and 6.0%)
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HbA1C and Its Correlations

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

Optimal Reference Range:
e 5.1-5.3%*

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



HbA1C Limitations

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
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Calculating RBC Lifespan

* 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)
e Shorter-lived RBC, leads to less hemoglobin, and thus a falsely decreased HbA1C (false
negative)



Calculating RBC Lifespan

Reticulocyte count: 0.8%
Hematocrit: 45

Correction of Reticulocyte Count Thus, the equation would

Hematocrit (%) Reticulocyte Life Span (RLS) look like this:
1.0 100/[0.8/1] = 125 days
1.5

16-25 2.0

<15 2.5

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

B-chain



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. o
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Fasting Serum C-Peptide Levels Predict Cardiovascular and Overall
Death in Nondiabetic Adults

Nileshkumar Patel, MD; Tracey H. Taweira, PharmD; Gaurav Choudhary, MD; Hilary Whitlatch, MD; Wen-Chih Wu, MD, MPH

Background—Insulin resistance, characterized by hyperinsulinemia and nomal or elevated serum glucose, is an established
precursor to diabetes and cardiovascular disease. Despite fasting serum C-peptide levels being an accurate and stable marker of
endogenous insulin production used in patients with diabetes, it is unknown whether C-peptide could serve as a marker of insulin
resistance and predict outcomes in patients without diabetes.

Method and Results—This is a retrospective cohort study using data from the NHANES-3 (1988—-1994) survey with mortality
follow-up through December 31, 2006. Participants included 5153 subjects, 40 to 74 years of age with fasting glucose =70 mg/
dL, without diabetes by history or laboratory testing. Receiver-operating-curve analysis compared fasting C-peptide against known
insulin resistance measures such as fasting plasma glucose, serum insulin, HOMA-IR, quantitative-insulin-sensitivity-check-index,
and metabolic syndrome for the prediction of cardiovascular and owerall death. Subjects were then stratified by quartiles of
C-peptide levels. Cox proportional-hazards modeling compared hazards of cardiovascular and overall death amongst C-peptide
quartiles and adjusted for potential confounders of cardiovascular and diabetes risk. Fasting serum C-peptide levels predicted
cardiovascular and overall death better than other studied measures (AUC=0.62 and 0.60 respectively vs the rest, with AUC=0.58
and <0.57 respectively, P<0.001). When compared with the lowest C-peptide quartile, subjects in the highest quartile had

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.

24y peprOfImOg]

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.

to: Wen-Chih Wy, MD, MPH, Providence Vetemns Affsirs
Medicsl Center, 830 Chalkstone Ave, Providence, Rl 02908. E-mail: Wen-Chih.
Wullvagov
Received July 28, 2012; sccepted November 15, 2012,
© 2012 The Authors. Published on behalf of the American Heart Associstion,
Inc., by Wiley-Blsckwell. This is an Open Acoess article under the terms of the
Crestive Commons Attribution Noncommerial License, which permits use,
distibution and reproduction in any medium, provided the original work is
properly cited and is not used for commercial purposes.
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and accurate marker of endogenous insulin secretion.'* '
However, there is limited data on the clinical and epidemi-
ological value of C-peptide measurement as a marker of
insulin resistance, especially in individuals without known
diabetes mellitus. Furthermore, it is unclear how C-peptide
compares to other known indices of insulin resistance in
predicting cardiovascular and overall death.
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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.
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Serum C-peptide levels and risk of death
among adults without diabetes mellitus

Jin-young Min PhD, Kyoung-bok Min MD PhD
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— ABSTRACT

Background: Connecting peptide (C-peptide)
plays a role in early atherogenesis in patients
with diabetes mellitus and may be a marker
for cardiovascular morbidity and mortality in
patients without diabetes. We investigated
whether serum C-peptide levels are associated
with all-cause, cardiovascular-related and coro-
nary artery disease-related mortality in adults
without diabetes.

Methods: We used data from the Third Nutri-

tion and Health Examination Survey (NHANES

onnecting peptide (C-peptide), a cleav-

age product of proinsulin, is secreted

by pancreatic B cells in equimolar
amounts along with insulin.’ Although a consid-
erable amount of insulin is extracted by the
liver, C-peptide is subjected to negligible first-
pass metabolism by the liver, thereby serving as
a surrogate marker for endogenous insulin
secretion.? C-peptide has been considered an
inert by-product of insulin synthesis and has
also been of great value in the understanding of
the pathophysiology of type 1 and type 2 dia-
betes mellitus.** However, C-peptide has
recently been re-evaluated as a bioactive pep-
tide in its own right. The administration of C-
peptide to patients and animals with type | dia-
betes has been reported to have a beneficial
effect on diabetes-induced abnormalities of the
peripheral nerves and renal and microvascular
function.** C-peptide deposition occurs in the
atherosclerotic lesions of patients with dia-
betes.“ Recent studies have suggested that C-
peptide may be a valuable predictor of cardio-
vascular events and mortality (all-cause and
cardiovascular-related mortality).“*

E402 CMA), June 11, 2013, 185(9)

cular-related and coronary artery disease-
related mortality.

Results: The mean serum C-peptide level in the
study sample was 0.78 (+ standard deviation
0.47) nmol/L. The adjusted hazards ratio compar-
ing the highest quartile with the lowest quartile
was 1.80 (95% confidence interval [Cl] 1.33-2.43)
for all-cause mortality, 3.20 (95% C1 2.07-4.93) for
cardiovascular-related mortality, and 2.73 (95%
C1 1.55-4.82) for coronary artery ed

martality. Hinher C-nentide levels were assori-

In this study. we the association
between serum C-peptide level and all-cause,
cardiovascular-related and coronary artery dis-
ease-related mortality among patients without
diabetes. We also estimated mortality as C-peptide
increased across glycated hemoglobin and fast-
ing blood glucose quartiles.

Methods

Study population

We used data from the Third National Health
and Nutrition Examination Survey (NHANES
111, 1988-94) database” and the NHANES 111
Linked Mortality Public-use File from the
United States. The latter was a follow-up study
of mortality that matched records from
NHANES III with data in the National Death
Index as of Dec. 31, 2006. NHANES III
included 39 695 participants aged 2 months and
older, with a weighted response rate of 82% for
household interviews and 73% for examina-
tions.” The date and cause of death in the
National Death Index were derived from death
certificates.”

© 2013 Canadian Madical Assoclation or Its licensors
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; Plasma c-peptide levels and rates of cognitive decline in older,

= . . - -

3 community-dwelling women without diabetes

.

=z Olivia I. Okereke, MD, SM1:2", Michael N. Pollak, MD2, Frank B. Hu, MD, PhD24, Susan E.

E Hankinson, Sch-S, Dennis J. Selkoe, MDG‘ and Francine Grodstein, ScD1.2.5

a 1Division of Aging. Department of Medicine, Brigham and Women s Hospital, and Harvard Medical School,

-§‘ Boston, MA, USA
2Channing Laboratory, Department of Medicine, Brigham and Women s Hospital, and Harvard Medical
School, Boston, MA, USA
3Departments of Medicine and Oncology, Lady Davis Research Institute of the Jewish General Hospital and
McGill University, Montreal, Canada

> 4Department of Nutrition, Harvard School of Public Health, Boston, MA, USA

‘E SDepartment of Epidemiology, Harvard School of Public Health, Boston, MA, USA

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

. 525-2008. '
The authors have reported no contlicts of meerest.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication As a service to our customers
we are providing this early version of the manuscnpt. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final citable form Please note that during the production process errors may be discoverad which could
affect the content, and all legal disclaimers that apply to the journal pertamn.



C-peptide

Traditional Range: 1.1 - 4.4 ng/mL
Optimal Range: 1.1 - 2.3 ng/mL (1.1-1.9?7)



Glycomark

1,5-AG

Average peak glucose test
(Last 7-14 days)
ADA Postmeal Goal: <180 mg/dL

1,5-AG Goal: >10 pg/mL

4y The
¥ Glycemic
Triad \  Fasting
Glucose

A1C

Average glucose test Baseline glucose test

(Last 60-90 days) (On the day tested)
ADA Goal: Below 7.0% ADA Goal: 70-130 mg/dL



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 D-glucose
under normoglycemic conditions HO

* 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 OH

HO OH
e Occurs when serum glucose levels are above 180
mg/dL.

O

OH

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



GlycoMark

Compared to HbA1C

 AI1C = quantity of glucose control
* 1,5 Anhydroglucitol = quality of glucose control




Physiology of 1 5= Anhydroglucntol (1,5-AG)

: ;
) ?.”_' ’ A FedsSes 1.4; :"‘j;",l. 241

Normoglycemia Hyperglycemia

Food intake

Blood ‘ pool of Blood
stream 1,S’AG k.(rp.wm'

Large amounts of
1,5-AG excreted
in urine

Urinary 1,5-AG
excretion limited
(5-10 mg)
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GlycoMark Approximate Mean Postmeal
(ug/mL) Maximum Glucose (mg/dL)
> 12 <180
10 185
8 190
200
4 225
<2 > 290
1,5-AG Value GOAL
High Peaks Moderate Peaks é In Control
v

Approximate Mean Postmeal Maximum Glucose
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GlycoMark Tells You More

A1C is a three-month average. Fingersticks are data points at the moment taken.
Only GlycoMark identifies maximum glucose spikes over the past two weeks.

mg/dL
400

Al1C 7%
w

200
=0 I D
e N NN
70
>0 é = Fingerstick Test
Breakfast Lunch Dinner Bedtime

D Nathan et al, Translating the A1C Assay into Average Glucose Values,
Diabetes Care, Vol. 31, No. 8, August 2008



Glycemic Variability

GLYCOMARK Value 3.0 pg/mL Al1C 7.4%
e Average peak P
- P AN 250 mg/dL
250 A f N )
200 l'\" 'l l’..ll‘ ""I.'\ " I\' \
J .‘. A | v \ |' "‘-\

180 A / \ : L '
e Extreme frequent
70 glucose peaks

1AM 1AM 5AM 7AM  9AM  11AM  1PM 3PM 5 PM 7 PM g PM 11 PM

GLYCOMARK Value 15.1 pg/mL Al1C 7.4%

450 Average peak
175 mg/dL
200
[
180
150
100
70
0 4
1AM 3 AM S AM 7 AM 9 AM 11 AM 1PM 3 PM 5 PM 7 PM 9 PM 11 PM
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Glycemic Variability

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
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Oscillating Glucose Is More Deleterious to Endothelial
Function and Oxidative Stress Than Mean Glucose in
Normal and Type 2 Diabetic Patients

Antonio Ceriello,! Katherine Esposito,® Ludovica Piconi,® Michael A. Ihnat,* Jessica E. Thorpe,*
Roberto Testa,® Massimo Boemi,” and Dario Giugliano®

OBJECTIVE—To explore the possibility that oscillating glucose
may outweigh AIC levels in determining the risk for cardiovas-
cular diabetes complications.

RESEARCH DESIGN AND METHODS—A euinsulinemic hy-

perglycemic clamp at 5, 10, and 15 mmol glucose was given in
increasing steps as a single “spike” or oscnlinmg between basal
and high levels over 24 h in normal subjects and type 2 diabetic
patients. Flow-mediated dilatation, a marker of endothelial func-
tion, and plasma 3-nitrotyrosine and 24-h urinary excretion rates
of free 8-iso PGF2a, two markers of oxidative stress, were
measured over 48 h poqwlamp

value alone. It is therefore unknown whether two individ-
uals with the same mean blood glucose but extremes of
glucose variability might have the same or different level of
risk for complications.

In a 1995 report of the Diabetes Control and Complica-
tions Trial, the risk of retinopathy progression associated
with a given level of mean AIC differed significantly
between intensively and conventionally treated patients
(4). It was suggested that this may be a consequence of
larger glycemic excursions in the conventional group (4).
However, with regard to cardiovascular complications, it

hae hoon ronartad that factine nlaema olnenes inatahilitv ic

In this study, we have been able to show that osullatlng 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.
T ————

Swong relatlonsnip between the mean leveis or
glycemia, measured as A1C, and diabetes com-
plications (1-2), including cardiovascular com-
plications (3), has been demonstrated.

However, what is still unclear is whether glycemic insta-

bility may confer additional risk to the development of
complications over that predicted by the mean glucose

From the 'Centre of Excellence in Diabetes and Endocrinology, University
Hospital of Coventry and Warwickshire, Warwick Medical School, University
of Warwick, Coventry, UK; the *Division of Metabolic Diseases, Center of
Excellence for Cardsovascular Diseases, 2nd University of Naples SUN,
Naples, lla.l)v the "Morpurgo-Hofman Research Laboratory on Aging, Udine,
Italy; the ‘Department of Cell Biology, University of Oklahoma Health
Sciences Center, Oklahoma City, Oklahoma; and the “Diabetology Unit,
INRCA, Ancona, Italy.

Corresponding author: Prof. Antonio Ceriello, Warwick Medical School,
Chnical Science Research Institute, Clinical Science Building, University
Hospital, Walsgrave Campus, Clifford Bridge Road, Coventry CV2 2DX, UK.
E-mail antonio.cerello@warwickac.uk.

Received for publication 16 January 2008 and accepted in revised form 18
February 2008.

Published ahead of print at http-/diabetes.diabetesjournals.org on 25 Feb-
ruary 2008. DOL: 10.2337/db0S-0083.

FMD, flow-medsated dil PGF2a, landin F2a.

© 2008 by the American Diabetes Association.
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DIABETES, VOL 57, MAY 2008

RESEARCH DESIGN AND METHODS

Twenty-seven type 2 diabetic patients and 22 healthy subjects were recruited
(Table 1). The diabetic patients had newly diagnosed (within 8 months) type
2 diabetes, were on diet alone, and had no evidence of any cardsovascular
compbcations. The protocol of the study was approved by the ethics commit-
tee of our institution. All subjects gave informed consent before being tested.
The subjects of this study underwent periods of hyperglycemia and periods of
normoglycemia. Below, the techniques used to attain these conditions are
described.

To i K i d insulin secretion was inhibited
during all the expermments using (Sand in; N
Basel, S rland) (10). Som. was infused in two phases 1) as a

bolus dose of 25 pg over | min given 5 min before the start of the experiment
and £) as a continuous mantenance dose of 1.0 ug/min (10). The hypergly-
cemic-euinsuli clamp metholody was a modification of the method used
by Del Prato et al. (10).

Normalization of glycemia. Insulin andfor 5% glscose to keep blood glucose
levels between 4 and 6 mmoll were started (11). Blood glucose levels were
determined every 5 min with adjustment of the intravenous insuln infusion
until steady-state glhicose levels were between 4 and 6 mmoll At the steady
state, venous glicose samples were drawn every 30 min.

Control study with somatostastin. Five normal subjects and five diabetic
patients underwent a control study with 3 h somatostatin infusion alone, and
endothelial function and nitrotyrosine plasma levels were evaluated. No
change in these parameters was found.

Protocols. Two different damp protocols were planned, and the diabetic
patients and the normal subjects participating i each protocol were matched
for age, sex, and BMI and for fasting glycemia and A1C in the case of diabetes.

1349
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Serum 1,5-anhydro-p-glucitol levels predict first-ever cardiovascular disease: An
11-year population-based Cohort study in Japan, the Suita study

M. Watanabe?-, Y. Kokubo?, A. Higashiyama®, Y. Ono?, Y. Miyamoto?, T. Okamura“®

* Department of Preventive Car diclogy, National Ceredral and Cardiovascular Center, Fujishiro-dai 5-7-1, Suita-shi, Osaka 565-8565, Japan

" Department of Envirornmental and Preventive Medicine, Hyogo College of Medicine, Hyogo, Mukogaws-cho 1-1, Nishinomiya-shi, Hyogo 6638501, Japan
© Department of Preventive Medicine and Public Health, Keio University, Shinano-machi 35, Shinjuku-ku, Tokyo 1608582, Japan

ARTICLE INFO ABSTRACT

Article history:

Received 15 November 2010

Received in revised form 21 February 2011
Accented 21 February 2011

Objective: Serum 1.5-anhydro-p-glucitol (1,5-AG) is well-known to be a useful clinical marker of both
short-term glycemic status and postprandial hyperglycemia. In addition, previous epidemiological stud-
ies have shown that an increased postload glucose level in an oral glucose tolerance test is a risk factor
€ medimemmmilan Aimmecan (RN Lmnsimsine o eemsines momomantisin ctesdes hian mmmmebad Shon mmmmniabt

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 pug/mL or less was 2.22 compared to the
reference category (24.5 pg/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.

IS0 Teporied mat acarpose, an - INMIDILOT tNat sup-

-glycosiaase 2. Methods
presses the elevation of postprandial glucose levels, reduced the

incidence of CVD as well as type 2 diabetes [6]. These findings
suggest that detection and improvement of postprandial hyper-
glycemia is important for CVD prevention.

An OGTT is useful for the detection of postprandial hyper-
glycemia, however, it requires overnight fasting, long time,

*+ Corresponding author. Tel.- +81 6 6833 5012x2186; fax: +81 6 6833 5300.
E-mail address: makotow@hsp.nove.go.jp (M. Watanabe)

0021-915(4$ - see front matter © 2011 Elsevier Ireland Ltd. All rights reserved.
doi: 10.1016/j atherosclerosis.2011.02.033

2.1. Study design and samples

The details of the Suita study have been described elsewhere
[7-9]. Briefly, the Suita study is a prospective population-based
cohort study of an urban area in Japan. In 1989, 6485 Suita city
residents (age, 30-79 years) were randomly sampled and enrolled
as study participants. They underwent medical examinations every
2 years. Among these participants, 2406 participants underwent
medical examinations between April 1994 and February 1995, and
their serum samples were collected and stored at —80°C. In this
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(GlycoMark™) as a marker of

short-term glycemic control
and glycemic excursions

Table 1. Comparison of glycemic markers.

Time required for significant change 1-3 months
Reflection of mean glucose ++
Reflection of glucose excursions/postprandial glucose +
Association with complications ++

Variance Small

1-2 weeks
-

+

NA

Small

Greatest degree of change is found during Moderate-to-severe Moderate-to-severe

hyperglycemia

fewer than 30% were able to maintain that target
over time (4). In routine dinical practice, glycemic
control may be even more difficult to achieve, and

despite recent advances in therapy, only 50% of

patients with diabetes reach recommended A1C
targets (). Further complicating the matter are the
more recent calls  that advocate for normo-
glycemia (A1C <6.0%) where it can be done safely
3. Quality improvement initiatives may bencfit
patients with the worst glycemic control 6], but
patients with more modest control (A1C -8%)
pose a tremendous challenge to dinicans (7).
Glycemic monitoring is of paramount impor-
tance for adjusting various treatment modalities

Conventional methods of assessing glycemic

hyperglycemia

mortality than fasting glucose measurements
9.10/. Therefore, quantification of glycemic fluc-
glycemic vaniability, PPG or glu-

tuations (e.g
cose excursions) might predict macrovascular dis-
case better than mean glucose. /n wiro data
suggest that intermittent glycemic excursions
may be more harmful to endothelial cells than
chronic hyperglycemia, as the latter may induce
relative conditioning of cellular inflammatory
responses (11-13). Oxidative stress, an important
mediator of hyperglycemia-mediated  cellular
damage, is also associated with glycemic variabil-
ity in patients with diabetes, independent of
mean glucose (14). A prospective randomized con-
trolled study demonstrated that repaglinide

www future-drugs.com 10.1586/14737159.8.1.9 © 2008 Fature Drugs Ltd ISSN 14737199 9

1-3 days
+

e

NA
Large

Mild-to-moderate
hyperglycemia
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Glycomark

Hyperglycemia andg_lycemic 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)

oxida;cive 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 Ml, acute heart failure)
stroke

dementia

increased risk of death from cardiovascular causes
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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
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