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Nurses: This nursing continuing education activity awards 14.5 contact hours upon successful
completion (Day One - 7.25; Day Two - 7.25).

Lowcountry Area Health Education Center is an approved provider of continuing nursing education
by the South Carolina Nurses Association, an accredited approver by the American Nurses
Credentialing Center’s Commission on Accreditation.

Neither Lowcountry AHEC nor the American Nurses Credentialing Center endorses or approves
any products that may be associated with this continuing education activity.

Other Health Professionals: This program provides a total of 14.5 clock hours (1.45 CEUs) by
Lowcountry AHEC and meets South Carolina AHEC’s Best Practice Standards. (Day One - 7.25;
Day Two - 7.25)

Pharmacists: The South Carolina College of Pharmacy (SCCP) is accredited by the Accreditation
Council for Pharmacy Education (ACPE) as a provider of Continuing Pharmacy Education. The
program is accredited for a total of 14 contact hours (Day One: 7.0 hours; Day Two: 7.0 hours).
Participants must sign-in at registration table each day. The program “Access Code” will be
announced at end of every day that participants will use to evaluate the program (on line) and the
print the CE Statement. Complete Learning Objectives and ACPE numbers for each presentation
will be provided upon request at the program.

Note: Participants must attend 90% of the education offering to receive a certificate of
attendance. No partial credit will be given.

ADA Continuing Education Requirements: 15 hours of Continuing Education
are required for all non-CDE or BC-ADM Instructional Staff for multi-
discipline programs.
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Tuesday, January 31, 2012

7:00 am Registration and Continental Breakfast

7:30 am Pathogenesis of DM
Kathie L. Hermayer, MD, MS, FACE

8:30 am DKA, HHNK and Hypoglycemia
Dorothy M. Kodzwa, MD

9:30 am Break/Visit Exhibits

10:00 am Pregnancy and Diabetes
Jill Mauldin, MD

11:00 am Medical Nutrition Therapy for Diabetes (part 1)
Suzanne Runtz, RD, LD, CDE

12:00 pm Lunch (ON YOUR OWN)

1:30 pm Medical Nutrition Therapy for Diabetes (Part 2)
Suzanne Runtz, RD, LD, CDE
2:30 pm Medications (part 1)
Wayne Weart, PharmD, BCPS, FASHP, FAPhA
3:30 pm Break/Visit Exhibits
3:45 pm Medications (part 2)

Wayne Weart, PharmD, BCPS, FASHP, FAPhA

4:45 pm Complete Evaluations
Adjourn
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Hyperglycemia

« Biochemical marker by which the diagnosis of
diabetes is made
— Assessed with HbA,, daily SMBG, and eAG

» Major and treatable risk factor for microvascular
disease (DCCT, UKPDS 33 and 35)

¢ Independent and treatable risk factor for
macrovascular disease (DCCT-EDIC, UKPDS 35
and 80)

« Self-perpetuating cause of diabetes

— Glucotoxicity — insulin resistance and impaired
insulin secretion

eAG=estimated average glucose.
SMBG=self-monitoring of blood glucose.

Diabetes Report Card: HbA,. Levels
in the United States

100

>10.0
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Hoerger TJ, et al. Diabetes Care. 2008;31:81-86.

HbA,. Is Correlated With Average
Glucose
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AG=average glucose. 4
Nathan DM, et al. Diabetes Care. 2008;31:1473-1478.

Criteria for the Diagnosis of Diabetes

Table 2—Criteria for the diagnosis of
diabetes

NGSP- National Glycohemoglobin
Standardization Program

Diabetes Care 2012 (Supp 1); 35: S11-S63.




Incidence of Type 1 Diabetes
* Incidence increasing by 3.4% per year
» 50% of patients diagnosed before age 20 years

» 50% of patients diagnosed after age 20 years

— Often mistaken for type 2 diabetes—may make up
10% to 30% of individuals diagnosed with type 2

diabetes

— Oral agents ineffective; insulin therapy required
— Autoimmune process slower and possibly different

— Can usually be confirmed by islet cell antibodies
(ICA), glutamic acid decarboxylase antibodies
(GADA), insulin antibodies (IAA), and/or insulinoma-

2—-associated antibodies (IA-2A)

EURODIAB ACE Study Group. Lancet. 2000;355:873-876;

Naik RG, Palmer JP. Curr Opin Endocrinol Diabetes. 1997;4:308-315

Differential Diagnosis Type 1 and Type

2 Diabetes

Type 1 Diabetes

Type 2 Diabetes

Usual clinical course

Insulin-dependent

Initially non insulin-dependent

Usual age of onset

<20 years (but ~50%
over 20 years)

>40 years but
increasingly earlier

Body weight Usually lean Usually obese
Clinical onset Often acute Subtle, slow
Ketosis-prone Yes No

Family history <15% with 1° relative Common

Ethnicity Predominantly white More common in minorities

Frequency of HLA-DRS3,
DR4, DQB1*0201, *0302

Increased

Not increased

Islet autoantibodies
(GADA, ICA, IA-2A, 1AA)

Present

Absent

9

_ Type 2 Diabetes

Insulin Resistance and B-Cell

Dysfunction

1L

Making the Diagnosis of Type 1
Diabetes

Symptoms of diabetes Polyuria, polydipsia,
polyphagia, diabetic
plus ketoacidosis

>200 mg/dL*or

Random plasma glucose

Fasting plasma glucose (FPG) 2126 mg/dL* or

Oral glucose tolerance

test (OGTT) with 2-hour value >200 mg/dL aconfirmed by

Presence of islet autoantibodies GADA, ICA, I1A-2A,
IAA

*Requires confirmation by repeat testing 8

American Diabetes Association. Diabetes Care. 2004;27(suppl 1):S5-S10 m

Natural History of “Pre”-Type 1

Diabetes
Putative
trigger
B-Cell Cellular autoimmunity
mass 100% 1 Circulating autoantibodies (ICA, GAD65, ICA512A, IAA)

Loss of first-phase
insulin response (IVGTT)

Abnormal glucose
tolerance (OGTT)  Clinical

/ onset

Eisenbarth GS. N Engl J Med. 1986;314:1360-1368

Etiology of Type 2 Diabetes
Primary Predisposing  Secondary
Factors Precipitating
« Genes Factors
« Adverse intrauterine ~ * Obesity
environment « Low physical activity
. Age
Tertiary Accelerating « Smoking
Factors « Sleep disturbance
. qucpse and lipid « Other
toxicity =




jiabetes: A Heterogeneous

Functional B-cell Failing -cell

‘ Insulin resistance Insulin resistance ‘

Metabolic syndrome Hyperglycemia

Heine RJ, Spijkerman AM. 2006.

Type 2 Diabetes: Insulin
Resistance
Plus Impaired B-Cell Function

Both insulin resistance and B-cell dysfunction are present
at the time of diagnosis of type 2 diabetes

Insulin
resistarK=
Normal Abnormal
B-cell funv B-cell funv
Compeﬁnsatory Relative insulin deficiency
hyperinsulinemia a .
a Hyperglycemia

4
Type 2 diabetes ..

Etiology of p-Cell Dysfunction
in Type 2 Diabetes

) Age Genetics
! Incretin (TCF 70.2)
Effect
Amyloid (Islet B nsuli
Amyloid -Cell nsulin
Polypeptide) Dysfunction Resistance
Deposition
Glucose Lipotoxicity
Toxicity T Free Fatty 1-
Acide

Natural History of p-Cell
Dysfunction
in Type 2 Diabetes

B-Cell failure occurs much
earlier in the natural history
of type 2 diabetes and is more
severe than previously
appreciated

16

Decrease in AIR Necessary to Convert From NGT to IGT

Index of insulin secretion

9 Pima Indian Latino/Hispanic White
__-10 3
g E
x 20 @
<
q %0
-32
-40
9 @
ﬁ ! ’,?
L
Insulin
resistance T T T T T T

AlR=acute insulin response to glucose. 11

Abdul-Ghani MA, et al. Diabetes Care. 2006;29:1130-1139.

Insulin Secretion and Insulin Resistance
in Different Ethnic Populations With IGT

Insulin Resistance and B-Cell
Dysfunction: Summary

* Individuals with impaired glucose
tolerance

— Are maximally or near-maximally insulin
resistant

— Have lost ~80% of their B-cell function

— Have an incidence of diabetic retinopathy
of ~10%

18




- s of Type 2 Diabetes

Evolving Concepts

19

Natural History of Type 2 Diabetes

Impaired Undiagnosed
glucose tolerance diabetes  Known diabetes

Insulin re

Insulin secretion
Postprandial glucose

Fasting glucose

4/

Microvascular complications
Macrovascular complications

Pathogenesis of Type 2 Diabetes:
Triumvirate

Impaire
Insulin retion

=7

reased Glucose
Uptake

HGP=hepatic glucose production. &

DeFronzo, RA. Diabetes.Vol 58, April 2009.

Adapted from Ramlo-Halsted BA, Edelman SV. Prim Care. 1999;26:771-789

Pathogenesis
of Type 2 Diabetes

IV glucose challenge

Insulin Secretion

@ Diabetes

Normal glucose tolerance

/\ A
A
[ X NI
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Insulin Secretion

i.v. Glucose Time (minutes)

Pathogenesis of Type 2 Diabetes

Impaire

Insulin Trenon
- %]
£
reased Glucose
2

Uptake

AdEEled from Weyer C, et al. J Clin Invest. 1999;104:784-789; Ward WK, et al. Diabetes Care. 1984;7:491-5..

HGP observed via glucose

Pathogenesis : turnover studies
. i during post absorptive
of Type 2 Diabetes e state
Insulin Secretion
4.0
L]
35 5 L]
oS r=0.85 o
O € P<0.001 L
s
I o 30 %5—
a %‘D O Conclusion:
o g K A FBG<140 did not
= 25 ,":3* oy . trigger HGP increase,
* Pt o but increase in HGP

,i’ 2%, was seen FBG>140.

20— GP does not play
' ® © . :

. early role in fasting

¢ hyperglycemia of T2DM

100 200 300
FPG (mg/dL)

DeFronzo RA, et al. Metabolism. 1989;38:387-395.




Pathogenesis of
Type 2 Diabetes

Insulin Secretion

/

reased Glucose
Uptake

P,

Pathogenesis

Insulin clamp study in non obese

H Impai patients with T2DM
Of Type 2 Dlabetes 'S"esc“";;'ion (hyperinsulinemia/euglycemia)
g I 12
£ 66—
8
s P
S_ 5 — — 3
o C Q‘g
= L/ 8 =
SR — | 25% 145% & e
S o 7 &
0 @8
g23 - i
o= T c
z — 483
s — 5]
g 2 P<0.01 g i
= 2
a Insulin clamp with hepatic and
0 femoral vein catheterization
0

(elolt 0 40 60 100 140 180

Time (minutes)
26

DeFronzo RA, etal. J Clin Invest. 1979:63:939-946; DeFronzo RA, et al. J Clin Invest. 1985:76:149-155.

The Disharmonious Quartet

Impai
Insulin Secretion

Decreased Gl
FFA=free fatty acids. Uptake TR

DeFronzo RA Diabetes. Vol 58, April 2009.

Free Fatty Acids Impair B-Cell Function

Hyperglycemic Clamp Procedure in NGT
Individuals With Positive Family History of T2DM

100
80 75
60
40

A C-peptide
Concentration
(%)* 0

P<0.001

-60

First Phase Second Phase
*Percent difference between lipid infusion and saline infusion
in subjects with family history of T2DM.
Kashyap S, et al. Diabetes. 2003;52:2461-2474.

Role of Free Fatty Acids Hyperglycemia

reased
Lipolysis
t Lipolysis
7 \/
o7 t Plasma FFA
scle <
t FACOA 1 FACOA

1 Gluconeogenesis

1 HGP

1 Glucose Utilization

FACoA=FFA-derived long-chain acyl-CoA esters.

Boden G. Proc Assoc Am Physicians. 1999:111:241-248,

The Quintessential Quintet

Incretin Effect

Insulin Secretion

Lipolysis

reased Glucos#®

DeFronzo RA, Diabetes. Vol 58, April 2009. Uptake




GLP-1 and GIP Responses in Type
2 Diabetes

Postprandial GLP-1 Levels Are GIP Levels Are
Decreased in Patients with Increased in T2DM
IGT and T2DM (+OGTT)

(+ mixed meal test)

GLP-1, GIP, and Insulin AUC
Across the Spectrum of Glucose

Tolerance

P<0.00005 =a P<0.05 @
_ P<0.005 £ — 1
12 = U —%
10— 99 — Eop
Es g, . 20— —
& = £ #
% —a S % A== %‘ 6——
2 : _3
= E = g‘o g‘ 4
3 0 — 2 2 2
<, -1 o

Controls NGT  IGT ~ T2DM Controls NGT IGT  T2DM Controls NGT IGT  T2DM

OGTT in identical twins discordant for T2DM
Conclusion: GLP-1 AUC was lower in subjects with T2DM
GIP levels remain unchanged 52

Vaag AA etal. Eur J Endocrinol. 1996,135:425-432.

Pancreatic a-Cells and B-Cells in
Normal Individuals

~50% ~35%

Produce
glucagon
Secrete glucagon in

response to blood
glucose decreases

Produce insulin and
amylin
Secrete insulin in

response to blood glucose
elevations

Permit glucose uptake by

peripheral tissues Stimulate HGP to

meet energy needs

Suppress glucagon and between meals

HGP

Cabrera O, et al. PNAS. 2006;103:2334-2339; Cleaver O, et al. In: Joslin's Diabetes Mellitus.

Lippincott Williams & Wilkins; 2005:21-39.

NGT IGT T2DM
ok
20 el T x A % % " P<0.01 — 100 —
15 — ga__*, 00000 )
% 15 g
60
10 — e — 2
o % o 40
' 0]
% 5 ) —
o
0 T T T T 0 +—— T T T T
0 60 120 180 240 -30 0 60 120 180 210
+Pp<0.05. Time (min) Time (min)
GLP-1=glucagon-like peptide-1; GIP=g| i
Jones IR, et al. Diabetologia. 1989;32:668-677; en
Toft-Nielsen MB, et al. J Clin Endocrinol Metab. 2001;86:3717-3723.
The Setaceous Sextet
|
uecreased
Incretin Effect
Insulin Secretion
reased Glucose
DeFronzo RA, Diabetes. Vol 58, Aeril 2009. Uptake
Area of a-Cells Is Increased in
Type 2 Diabetes
18 P<0:05
G 15.8
14
12 m
a-Cell 10
Islet Area ¢
%
(O N
4
2
0
Control Type 2 Diabetes
(n=10) (n=15)
Pancreatic postmortem analysis of subjects with T2DM -
35

Clark A, et al. Diabetes Res. 1988;9:151-159.

Basal Glucagon Levels & Basal Hepatic
Glucose Production in Type 2 Diabetes

160 250
= 3
= 2
? 120 g
N o
E P<0.001 o
=] =
I}
é 80 B g
i °
Q S
z 5
3 =3
g 40 F E;
a 58% ‘ £
——
NGT T2DM T2DM NGT ~ T2DM T2DM
+ SRI _ + SRIF.
SRIF=somatostatin infusion. Basal HGP measured isotopically and during 36

Baron A, et al. Diabetes. 1987;36:274-283. |V somatostatin with glucose and insulin replacement




Hyperglucagonemia and Insulin-
Mediated Glucose Metabolism
g 120 —————120% 120% _ 16 Not SigNot Sig
% oo Eg
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8 eo =
3 I
o
g = 7 -
g o 2 o
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g < 200
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2 . & o
o 0 24 48 hr 0 24 48 hr
14 young healthy adult volunteers, 24 & 48 hr 37
foll | i d sub:
Del Prato S, et al. J Clin Invest. 1987;79:547-556. .r.fsﬁﬁ:fi,a,,mgmz?.g.:cnagon i

Abnormal Meal-Related Insulin and
Glucagon Dynamics in Type 2 Diabetes
feal
360
330 e Type 2 diabetes (n=12)
Glucose 300 — - B " e
(Mg %) 270 I Normal subjects (n-=11)
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120 e
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o i insulin response
140 4" S N
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(pg/mL) LA om o & /
100 Insulin, glucose & glucagon
90 [~ dynamics in patients with T2DM
vs control subjects given large
-60 0 60 120 180 240 (o meal.
Time (min) bl
Miller WA, etal. N Engl J Med. 1970;283:109-115.

Inverse Relationship Between
Insulin:Glucagon Ratio and Plasma
o0 Glucose in IGT

= r=0.72 r=-0.62
= P<0.0001 P<0.001
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Mitrakou A, et al. N Engl J Med. 1992;326:22-29. given glucose |ngest|on.

-icidal Septet

Decreased
1 Incretin Effect

Inci Glucose
Reabsorption

reased Glucose 42

Insulin Secretion Increased

Lipolysis

Renal Glucose Reabsorption
in Type 2 Diabetes

» Sodium-glucose cotransporter 2 (SGLT2)
plays a role in renal glucose reabsorption
in proximal tubule

* Renal glucose reabsorption is increased in
type 2 diabetes

» Selective inhibition of SGLT2 increases

urinary glucose excretion, reducing blood
glucose

DeFronzo RA, Diabetes. Vol 58, April 2009. Uptake

Wright EM, et al. J Intern Med. 2007:261:32-43.

Renal Handling of Glucose

Proximal tubule

SGLT2 (convoluted section)

Kidney: maintain intravascular
volume & acid-base electrolyte
balance.

No Glucose o




Increased Glucose Transporter Proteins
and Activity in Type 2 Diabetes

renal glucose

-~ SGLT2 - GLUT2 e
8 P<0.05 — 2000
P<0.05
Q¢
8c 6 I — 1500
S3
= 5
(] 5 s
-nc) = 4 1000 %
88
‘—g 2 P<0.05
58 2 500
z =
L 0
NGT T2DM NGT T2DM NGT T2DM
Study: Human exfoliated proximal tubular
epithelial cells (HPETEC) isolated from urine
s 5 expressing proximal tubular markers, §GLT2, i
D-[UCl cPl per minute. 1 ¢ 120M people in hyperglycemic
Rahmoune H, et al. Diabetes. 2005;54:3427-3434. environment.

The Ominous Octet

Lipolysis

Insulin Secretion

Inci Glucose
Reabsorption

#

#

creased Glucose
Uptake

4

Dysfu
DeFronzo RA, Diabetes. Vol 58, April 2009.

Altered Hypothalamic Function in
Response to Glucose Ingestion in
Obese Humans

Lower Posterior Hypothalamus

4:I
® Lean

41I3Tr

Lean

E

Magnitude of Inhibitory
Response (%)

——

Time to Max Inhibitory
Response (mln)

E b el Dl

| Matsuda M_et al_Diabetes, 1000:48:1801:1806 NET i 50 min unesonat Mt T

Treatment of Type 2 Diabetes

1. Should be based upon known
pathogenic abnormalities, and NOT
simply on the reduction in HbA,

2. Will require multiple drugs in
combination to correct multiple
pathophysiologic defects

3. Must be started early in the natural
history of T2DM, if progressive 3-cell
dysfunction is to be prevented

Treatment of Type 2 Diabetes: A
Sound Approach Based Upon Its
Pathophysiology

TZDs
GLP-1 analogues

e,
] _;
DPP-4 Inhibitors Lt )
Sulfonylureas/ Llpolysis
Meglitinideiﬁ
TZDs

Insulin Secretion
Metformin

DS © TZDs
Metformin
' ¥}

-

ed Glucos®

DPP-4=dipeptidyl peptidase-4. take
DeFronzo RA, Diabetes. Vol 58, April 2009, ptake

UKPDS: Effect of Glibenclamide
and Metformin Therapy on HbA, .

Conventional —&— Glibenclamide —m— Metformin

9

8
Median
HbA, .
(%)

IDF
Treatment

Goal

<6.5%

0 3 6 9 12 15
Years AL

UKPDS Group. Lancet, 1998;352:854-865. Deterioration in glycemic control during UKPDS




ADOPT: Effect of Glyburide,
Metformin,
and Rosiglitazone on HbA, .

—w— Glyburide —m— Metformin —8— Rosiglitazone

7.6

! \
A /{r‘ ]
HbA,, ]
(%)
6.8
6.4//
0 T T T T T
0 1 2 3 4 5

Years -
Deterioration in glycemic control during

Kahn SE, etal. N Engl J Med. 2006;355:2427-2443. A Diabetes Outcome Progression Trial (ADOPT)

Overall Conclusions

» Understanding of the pathophysiology of
type 2 diabetes is an evolving process

¢ As new concepts emerge, there is
potential for new treatment modalities

« Optimal management of type 2 diabetes
requires a multifaceted approach that
targets multiple defects in glucose
homeostasis

Al

Unmet Needs in Diabetes Care

Multiple
Defects in Type 2 Adverse Effects
Diabetes of Therapy

Weight _ Type2

wagement Diabetes

!
CVD Risk
(Lipid and
Hypertension

—  Hyperglycemia

dapted from © 2005 International Diabetes Center, Minneapolis, MN. All rights reserved.

Questions?

52




DKA, HHNK and Hypoglycemia

Dorothy M. Kodzwa, MD
Endocrinology Fellow
Division of Endocrinology, Diabetes and Medical Genetics
Medical University of South Carolina
Charleston, SC






Pregnancy and Diabetes

Jill Mauldin, MD
Associate Professor of Medicine
Obstetrics/Gynecology
Medical University of South Carolina
Charleston, SC
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12:00 pm
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Wednesday, February 1, 2012

Registration and Continental Breakfast

Diabetes in Children and Adolescents
Sharon Schwarz, APRN, MSN, CDE

Macrovascular Complications
Jyotika Fernandes, MD

Break/Visit Exhibits

Microvascular Complications
Jyotika Fernandes, MD

Activity and Diabetes: Benefits, Precautions and Guidelines
Janet Carter, MS, RD, LD

Lunch (ON YOUR OWN)

Meters, Monitors & Pumps
Lee Erbe, FNP-BC, CDE

Psychosocial Aspects of Diabetes
Elizabeth Todd Heckel, MSW, CDE

Break/Visit Exhibits

Self-Management Goal Setting and the AADE 7
Pamela C. Arnold, MSN, APRN, BC-ADM, CDE

Complete Evaluations
Adjourn



Diabetes In
Children and Adolescents

Sharon Schwarz, APRN, MSN, CDE
Diabetes Educator
Division of Pediatric Endocrinology
Medical University of South Carolina
Charleston, SC



Meters, Monitors
& Pumps

Lee Erbe, FNP-BC, CDE
Diabetes Nurse Practitioner
Division of Endocrinology, Diabetes and Medical Genetics
Medical University of South Carolina
Charleston, SC



Lee Erbe, NP-BC,CDE
Medical University of SC, Charleston, SC

2/01/2012

AADE Position Statement
Accurate Self-Monitoring Blood Glucose (SMBG)
readings are important to clinical decision-
making and healthcare outcomes. The diabetes

educator will:

help people obtain, repi d use accurate data
safely and effectively.

address barriers that affect ability and willingness to
perform SMBG.

Teach how to recognize when blood glucose is out of
range, how to adjust therapy and behaviors based of
SMBG, and how to verify the effects of these
adjustments by further testing.

“ADA Glucose Monitoring
Recommendations

To achieve postprandial glucose targets, postprandial
SMBG may be appropriate.

Continuous glucose monitoring (CGM) in
conjunction with intensive insulin regimens can be a
useful tool to lower Alc in selected adults with type 1
diabetes.

ctives

Obje

Identify principles of teaching pertinent to
accurate glucose monitoring with a case study.

Identify problem-solving options and
management patterns regarding Glucometer
pumps and CGMS

Identify advantages of Pump Therapy and
CGMS.

Evaluate available systems/limitations of CGMS
and benefits of CGMS.

PADA Glucose Mo

Recommendations

Monitor BG 3 or more times daily for patients on
multiple insulin injections or insulin pump therapy.
For patients using less frequent insulin injections,
non-insulin therapies, or medical nutrition therapy
(MNT) alone, SMBG may be useful as a guide to the
success of therapy.

Recommendations

CGM in children, teens, and younger adults may be
helpful, but success correlates with adherence to
ongoing use of the device.

CGM may be a supplemental tool to SMBG in those
with hypoglycemia unawareness and/or frequent
hypoglycemia episodes.




r ! Guidelines for

Teaching SMBG

Use universal precautions: change
lancets, end caps, and gloves for each
patient

Encourage the patient to lance the finger
or alternative site at the beginning of the
session to minimize anxiety about the
discomfort involved

Demonstrate how to check with control
solution at first and then using the
individual’s blood

Review Patient’s Technique

< Application:

. Site was clean and dry

Blood drop the correct size
for the meter

Blood applied correctly to
the strip

The strip was inserted
correctly

. Right strip for right meter.

“I think that went rather well for your first time!”

Haalth

= SMBG provides:

Provide specific instructions
many times per day to test

Provide SMBG chart or logbook
Remind patient to bring log to every visit
Ask patient for the logbook at every visit

Ask patient for their interpretation of the
SMBG data

Review Patient’s Technique

Meter Maintenance

. Meter clean / was cleaned correctly
. Meter coded for strips

Strips stored correctly

. Expiration date passed on the strips

. Controls available, in date, performed
correctly

. Achieving and maintaining specific
glycemic goals

. Preventing and detecting hypoglycemia
and avoiding severe hypoglycemia

. Responses to changes in lifestyle

. Adjustment in medications

. Insulin therapy in gestational diabetes

. Evaluate glycemic response to
food/activity




Glycemic Goals: ADA
and AACE Guidelines

| aoa | mace
70430

(mg/dL)

ALc()

Note: Values are for plasma glucose; whole blood is 12% lower

Pattern management is the application of a
systemic analysis of data by both persons
with diabetes and health professionals in
the daily, weekly, and long-term

management of blood
glucose levels.

Pattern Management is patien
focused

. Autonomy

. Education

. Individualized Goals

. Support Systems/Team
Approach

on

GDE’s and clinicia
to:

S rely on SMBG

Teach problem solving skills

Link abstract principles of management
with daily decision making

Facilitate behavior change concerning
food choices or portions

Identify and influence psychosocial
adaptations

Utilize pattern management

Pattern management:
Comprehensive approach to BG management

that includes all aspects of diabetes therapy.

Increases the potential for gathering the

information necessary to appropriately apply
medical nutrition therapy, exercise, and
medications to attain BG goals established by
the diabetes team.

(&
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Pattern Management

Do not make changes based

a single high or low BG

Review all factors affecting
the BG:

. Food

. Exercise

. Stress

lliness

Not just insulin adjustment
. Work schedules




Case Study: When the
Numbers Don’t Fit

L.A.is a6l yo woman

Type 1 DM for 10 years. [gee—mgy.
Alc is 11.1%. Prior

13%.

< BG range is 123-150
mg/dL . Test 3x/day

Only she uses the
meter, H/H WNL.

Discrepancies Between
BG and HbAlc

£ Monitor reading reflects an @
individual point in time and
may not reflect fluctuations
in glucose...especially
postprandial and overnight
BGs.

Glucose monitors need to
be calibrated for the lot of
strips in use.

Factors that AffectGtucose
Meter Performance

HCT

High Concentrations:

. Acetaminophen

. Salicylates

_ uric acid

. Ascorbic acid (Vitamin C)

Monitoring-chyecemic
Control: Alc

Daily BG

= Discrepancies Between

BG and HbA1lc

Hypothyroidism falsely raises HbAlc and glycated
albumin levels

Thyroid hormone replacement is associated with a
decrease in Alc level influenced by increased
erythropoiesis rather than changes in BG level.
Diabetes Care, online issue 9/7/2010.

Racial differences
African Americans have higher HbAlc that whites Data
from “Screening for Impaired Glucose (SIGT) Study”

and “NHANES I11” Annals of Internal Medicine 2010;
152:770-777.

~ Meters Using GDH-F’mé-Q or é-lucose

dye oxidoreductase Strips

Abbott Diabetes Care, Inc. some FreeStyle meters

. Not FreeStyle Lite, Medisense Optium, Sof-Tact,
Precision Xtra or QID

Roche Diagnostic Accu-Chek meters
Bayer Healthcare Ascensia Contour meter




Electromagnetic i 3 : Why BG Inaccurate
Interference (EMI) L1
User error is the most
common reason for
inaccurate results
Strips improperly stored
. Strips expired
. Strips defective

Anywhere power is being turned off and on rapidly,
may experience interference with monitor (also,
pacemakers, Implanted Cardiac Defibrilators)

Rare problem

Examples: powerline noise, electric motors,
paging radio, 2-way radios, doorbell transformers, - .
toaster ovens, computers, TV's, bug zappers, Meter not calibrated Coding errors skewo
electric blankets, heating pads, touch controlled Soiled meter Results by up to 43%
lamps, cell phones, MRI, x-rays (microwaves Inadequate blood sample

screened better now) Failure to perform controls

Patiént Assis’t‘éi‘ﬁt:‘e' F’rog'r'ams "‘ =
Blood Glucose Monitors

.NeedyMeds _Bayer Corporation

.www.needymeds.com -Ascensia Abbott

.Access2Wellness.com -1-800-736-0003 1-800-527-3339
-www.access2wellness.com .Accu-Chek Patient www.abbottdiabetescare.com
-1-866-317-2775 Assistance Program AgaMatrix

-Together Rx Access (Lifescan _1-866-441-4090 1-866-906-4197
assistance) . www.wavesense.info
_800-444-4106 - Wellvista Arkray

_Abbott Diabetes Care Inc. SRS 1-800-566-8558

Patient Assistance Program www.glucocardusa.com
-1-866-972-7863

Blood Glucose Monitors " Blood Glucose Monitors

Bayer Diagnostic Devices
1-800-348-8100 ' . 1-800-243-2636

Bionime S Entra Health
1-888-481-8485 DIDGET™ 1-877-458-2646, ext. 3
www.bionimeusa.com Plugs into Nintendo www.myglucohealth.net

Diabetes Supply of Suncoast Fifty50 Medical
1-866-373-2824 1-800-746-7505
www.pharmasupply.com www.fifty50.com




~ Blood Glucose Monitors

Fora Care
1-888-307-8188
www.foracare.com/usa
Gluco Com
1-800-678-1446
www.glucocom.com
Home Diagnostics
1-800-342-7226, ext. 3300
www.homediagnostics.com

N

Blood Glucose Monitors

Roche
1-800-858-8072
www.accu-chek.com/us
US Diagnostics
1-866-216-5308
www.usdiagnostics.net
WalMart
1-800-631-0076
www.relion.com/diabetes

Paradigm Revel

Insulin pump with built in CGM
Indicated use in children

" Blood Glucose Monitors

Infopia
1-888-446-3246
www.infopiausa.com
LifeScan
1-800-227-8862
www.onetouchdiabetes.com
Nova Biomedical
1-800-681-7390
Wwww.novacares.com

Insulin Pumps and
Continuous Glucose
Monitoring Systems

| Mocttronte  Sarsar Daily Cveriay
/T\-ln-mimr ? Mar 13- Mar 15, 2006

amm)
\; Glucose
Sen
&




S

DexCom Seven System | (&4
- R

£ Continuous Qlucose |\/|0I’ll.t0I’ Receiver up to 5 ft
Access real time BG readings Rechargable

€ Trends- 1, 3, 6, 12, 24 hour _

Alarms—personal high/low
Calibrate every 12 hours (with

any meter) W_’
DexCom Data Manger®

Wireless Transmitter
worn for 7 days

Mimic the Pancreas

“Abbott Diabetes Care [ ]\J\u

FreeStyle Navigator®

BG reading every minute—60 per minute

. Under development, system that provides 120 to
240 readings per hour

Glucose sensor with transmitter (worn on arm
or abdomen for 5 days) sends readings to
monitor (wireless range 6 feet)

< Alarms and Directional arrows
Built-in FreeStyle BG monitor
Fingerstick BG Calibration less than 1Xper day
Promoted and distributed by Smith Medical

38

Insulin Pump:—contmuous
Subcutaneous Insulin
Infusion (CSII)

An insulin pump can be
worm discretely under A
Petiniyitandl  [Nsulin pumps are

Insulin ta the diabetic programmed to
slowly deliver
insulin from the
pump to the body
through a needle or
plastic cannula.

“Pump Therapy—
Indications

Poor HbA1c's

Frequent hypoglycemia

Dawn phenomenon

Exercise

Children a ‘i
Growth spurt in adolescence =
Pre-conception & Pregnancy




An ideal candidate:
Is self-motivated and monitors

regularly

. Wants to improve glucose
control

Desires to live a more normal life
. Has family support
Has realistic expectations

Willing to take on more
responsibility

Muttipte Daily Dese-vs.
Insulin Pump (CSII)

Medscapes www.meds

I Csi [ImpI
Less Pain —

Less Soclal Limitations  jummmmm

Advocacy

Less Hassle

Less Life Interference
‘General

Flexibility
Co

Less Burden

“Variable Bolus [
Options i I

T
0 5

10 15 20 25 30 35
Change in Scores (Raw Units) From Baseline to Endpoint

5
Source: Diabetes Care © 2003 American Diabetes Association, Inc.

“Bolus Calculator
or “Wizard”

Takes into consideration:
Target BG
Carbohydrate count
BG before the meal
Amount of insulin “on board”

Encourage them to use this feature all the time
(only 15% do)

Advantages of Insulin
Pump

Uses one injection site for 2 to 3 days

. Reduces variations in absorption due to site
rotation

No, it is not
Surgically
Implanted!

Three Types of Bolus Insulin

BGUARE TERE

Square-wave bolus
. Slower delivery of insulin over longer period of time

. Good for grazing, high fat meal, banquets,
receptions, gastroparesis (delayed stomach

emptying)
Dual wave bolus

e.g. 70% given as now bolus and 30% as square-
wave over 2 hours

. More physiological
. Good for high fat, high protein, e.g. pizza, Mexican
food, pastas

Correction Bolus
(Supplement)

£ How much blood glucose is
lowered by 1 unit of rapid-acting
insulin
. Usually 1 unit drops BG 25-50 mg/dL
* This number is known as the
correction factor (CF)

Thanks Dr. Paul Davidson for 1700 Rule
John Walsh and Ruth Roberts 1800 Rule




On Boardinsulifi™
(Active Insulin)

Amount
n
10
units 2

Pumps and Flying Recs

Cartridge should only contain 1.5ml of insulin
Disconnect pump before takeoff

At cruising altitude, take tha cartridge out of pump
and remove any air bubbles before reconnecting

After landing , disconnect the pump and prime the
line with 2 units. Reconnect.

During flight emergencies with loss of cabin
decompression, disconnect the insulin pump.

* After DCCT and EDIC

Intensive therapy aimed at normalizing glucose levels
reduces the development and progression of all
diabetic-specific complications!?

Reducing Alc levels to near-normal ranges also has
been shown to reduce healthcare costs®

Patient Knowledge and Skills

Question the patient in
detall

. '
Ensure patient understands |
key words and phrases

Do no trust the patient
entirely when reporting
details...download or review
pump and meter data

Continuous Glucose Monitoring

SMBG only provides a “snapshot”
CGM provides maximal information about shifting
blood glucose levels throughout the day:
Real-time information about trends and rates of
change
Immediate feedback regarding interventions

Burge MR et al. Diabetes Spectrum 2008;21(2):112-119
Klonoff DC. Diabetes Care 2005;28(5):1231-1239

Glucose Variability (Swing) =
Standard deviation of BG

EENEBEBUEEES

Glucose Exposure =

\/‘ Alc or average BG frbwtier\

1. DCCTResearch Group. NEJM 1993;329:977-86
2. DCCT/EDIC Research Group. NEIM 2005;353:2643-53
3. Minshall ME et al. Clin Ther. 2005;27(6):940-950




Appropriate uses of CGMS _ Clinical Benefits with CGM

Reduced Alc levels without an increase in
hypoglycemia
. . H | ia-gl <70 mg/dL
Immediate feedback on how lifestyle changes affect Pt i u.cose =, s .
Severe hypoglycemia — an event requiring assistance of

glucassiEtEs another person to actively administer carbohydrate,
Reducing hyper/hypoglycemia glucagons or other resuscitative actions
Patients and providers can assess magnitude of Glucose <55 mg/dL
glucose excursions Increased time in glucose target range and decreased
To uncover previously undetected times of excursions
hyper/hypoglycemia

1 SEVEN® PLUS package insert. DexCom 2010

2. Guardiang REAL-Time CGMS User Guide. Medtronic MiniMed 2009
3. FreeStyle Navigator® User Guide. Abbott Diabetes Care; 2008 - 1. ADAWorkgroup on Hypoglycemia. Diabetes Care 200528 (5):1245-49

Tracking/trending information or pattern
management

Reduced Alc

Using the Guardian® Real-
Time System

All on intensive insulin
with Alc of at least 8.1%

156 completed

Provider intervention

3 arms for 3 months
CGM continuously (¢) | 4 pENCOM

seyenLs
CGM for 3-day periods
every 2 weeks (*)

8 = - .
Conventional SMBG () Buclne 3 Moty

1. Deiss et al. Diabetes Care 2006;29(12):2730-32

P w0008

—— _ DexCom SEVEN® and
=2010 ADA Standards of Medical “SEVEN® PLUS CGM

Care in Glucose Monitoring

Continuous glucose monitoring (CGM) in For use by patients at home and in

Age >18 years

conjunction with intensive insulin regimens can be a
useful tool to lower ALC in selected adults (age 25
years) with type ! diabetes (A) Rxonly

Although the evidence for AIC lowering is less strong As an adjunctive device to complement, not replace,
in children, teens, and younger adults, CGM may be information obtained from standard home glucose
helpful in these groups. Success correlates with monitoring devices

adherence to ongoing use of the device (C)

CGM may be a supplemental tool to SMBG in those

with hypoglycemia unawareness and/or frequent

hypoglycemic episodes (E)

health care facilities

1. ADA. Diabetes Care 2010;33(suppl 1):511-561 59 1. SEVEN®PLUS package insert. DexCom 2010




"“PexCom SEVEN® and SEVEN® PLUS
Contraindications/Warnings

Must be removed prior to MRI

Use of acetaminophen-containing products may affect
the performance

Not evaluated for sensor probe insertion sites other
than the abdomen

Enter finger-sticks for calibration within 5 minutes

System

Age >7 years

Specifically designed version

indicated for age 7-17 years
Not intended to be used directly for making therapy
adjustments, but rather to provide indication for
when meter BG is indicated

Rx only

AL
Iy -2

1. SEVENEPLUS package insert. DexCom 2010 i 1. Guardian@ REAL-Time CGMS User Guide. Medtronic MiniMed 2006

Guardian® _

“Contraindications/Warnings
Medtronic iPro Professional CGM

Unwilling/unable to perform at least 2 finger-sticks
per day or maintain contact with healthcare provider

Insufficient vision/hearing to allow

recognition of signals/alarms

Transmitter should be disconnected

from the sensor when traveling on an

aircraft

Avoid extreme temperatures above 108°H

34°F

Calibration with rapidly changing BG Sensor
. «38moveRrior.o radiation, therapy

“Currently Available CGMS”
DexCom™
SEVEN® PLUS

sevenLUs

REAL-Time System*

*Pictured and also
available is the Paradigm®
REAL-Time Revel™

Medtronic Guardian®

3 day sensor inserted for patient at office visit
Patient keeps a diary of events
Can return for live visit or mail in transmitter

~N

®Common Features

=
System includes a receiver/display, transmitter 'f

and subcutaneous sensor R
Mechanical device used to insert sensors _p,
Wireless system —
Waterproof sensors/transmitters

Require periodic calibration with finger-stick blood
glucose readings

Multiple on-screen trend graphs

Arrows indicate rate and direction of BG change
Customizable alarms for high/low glucose levels
Warm-up period at beginning of sensor session
Some lag time between finger-stick and sensor values
Test glucose value every 5 minutes




DexCom™ Medtronic Guardian@
1 SEVENS® PLUS REAL-Time System

FDA Approval Adults > 18 yrs

Contraindicatio MRI
ns Acetaminophen

Sensor 7 days
13 mm length; 26 gauge
introducer needle

Calibration >2x/day
No restrictions

High/Low/Snooze/Rise/Fall
Customizable + Hardwired
(<55mg/dL)

Alerts/Alarms

1. SEVENEPLUS User Guide. DexCom 2008
2. Paradigme REAL-Time Revel™ User Guide. Medtronic MiniMed 2009

Adults > 18 yrs
Pediatric model available for
children/teens > 7 yrs

Visual/hearing impaired

3 days
14 mm length; 23 gauge
introducer needle

>2x/day
Not during rate of change

High/Low/Snooze/Rise/Fall/Predic
tive
Customizable

Clinical Patient Profiles

Glycemic variability
Hypoglycemia
Hypoglycemia
unawareness
Gastroparesis
Preconception
Behavior modification

Insulin-requiring
diabetes (any insulin
delivery method)
Patients unable to
achieve goal Alc despite
focused efforts
Intermittent CGM use
for type 2 diabetes

Review event markers and subsequent

glucose control

hittp://www.thecgmresourcecenter.com/image._library.aspx

DexCom™ Medtronic Guardian®
SEVEN® PLUS REAL-Time System

Receiver Size 4.5"x2.3"x0.85”
Receiver Weight 290z
Receiver Power Recharge every 3-5 days
Transmitter Size 15"x0.9".0.4”
Transmitter Weight 0.24 oz
Transmitter Power Life ~1.5 years

Communication 5ft
range
Warranty 1year for receiver and

transmitter

~$1250 for receiver, charger,
transmitter
~$399 per 4 sensors
($399/mo or $14.25/day)

Approximate Cost

1. SEVEN®PLUS User Guide. DexCom 2008
2. Paradigm® REAL-Time Revel™ User Guide. Medtronic MiniMed 2009

2.0"x3.2"x0.77"
280z
AAA battery every 2-4 weeks
1.4"x1.1"x0.3"
<0.25 0z
Rechargeable every 14 days
6 ft

1year for monitor
6 months for transmitter

~$1350 for monitor,
transmitter, charger and 4
sensors
~$35/sensor

W™
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All encompassing report to easily review both glucose trends

and glycemic variability

ttp://www thecgmresourcecenter.com/image_library.aspx




Modal Day : Sample Patient
g

SEENEEEEHERES

Overlapping days to assess patterns

http://www.thecgmresourcecenter.com/image_library.aspx
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Review event markers and subsequent All encompassing report to easily review both glucose trends
glucose control and glycemic variability

http://www.thecgmresourcecenter.com/image_library.aspx

http://wwnw thecgmresourcecenter.com/image._library.aspx

Modal Day : Sample Patient

e

BEBNEBEEEEEES

Overlapping days to assess patterns

hittp:/Awww.thecgmresourcecenter.com/image_library.aspx




Overview ..

cSumma

Ghicase Goncentiation fmmoirL)

CGMS have been proven to assist with lowering Alc
without increasing hypoglycemia

Not a replacement for SMBG

Helpful for specific patient populations

Provided by Medtronic representative
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