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Case Presentation

“When he came to
the hospital, he was
emaciated, weak and
dejected; his thirst
was unquenchable;
and his skin dry, hard,
and harsh to the
touch, like rough
parchment.”
JL.12/15/22

wt 15 b, age 3 yrs
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Type 1-diabetes:
Beta-cells are destroyed by the immune system

NG

suct of \ body of pancreas always diabetic”
Santorini T '+ = Main duct
Lp ' Beta-cells do not

come back?

Acinar cells

Ampulla . P A e e ' tail of
of Vater PR N o pancreas

duodenum 2y uncinate
DrOCESS

head of
pancreas

Slack: Development 121, 1569-1580 (1995)

Islet of Langerhans
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Comparison of IDDM- Type |- with

NIDDM - Tiﬁe |

Type | Type I monogenic diabetes
Age of onset usually <30 usually >40* infancy to adulthood
Ketosis —Coma Common Rare rare
Body Weight Nonobese Obese 80% either
Prevalence 0.5% 4-5% 0.1% ?
Genetics HLA Non-HLA monogenic
Twins 40-50% 95-100%
Islet Cell Ab 50-85% <10%
Treatment Insulin Diet, Pills, Insulin
Complications Frequent Frequent

=>Type 2 in Children:
Exploding incidence, associated with obesity
=>Type 1 %; Type 3 ??7?

ICHICAGO :
MEDICAL CENTER rd|abetes center




MODY

Monogenic diabetes = maturity onset diabetes of youth
Heterogeneous disorder

Non ketotic
Autosomal domin
Autoimmunity albs
Onset < 25 yo, fre

Primary defect in
secretion (not Ins

May account for
countries

Up to 10% of pati
high risk HLA ma

Giuffrida and Reis. Diab, Obes, Metab 2005.



DIABETES: INABILITY TO UTILIZE FUEL

Polyphagia
Polydipsia
Polyuria
Wt loss
Hyperglycemia
glycosuria



Diagnosis Guidelines

N —
Category FPG (mg/dL)

Normal
Impaired Fasting C

Diabetes

*Not to be confuse

2hOGTT75 g at

Expert Committee on the Diagnosis and Classification orpiatetesHVIe] TS IALEIESsaIE M PO A NI ES
1197.
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Plasma Glucose Normally Maintained
in Narrow Range

400 -

Diabetic
300 -
Plasma
Glucose,
mg/dL 200 -
100 -
0 4
6 AM

Adapted from Polonsky KS, et al. kovler diabetes center



Glucose and Insulin Profiles
After Oral Glucose Challenge

Normal Impaired Glucose Tolerance Late Diabetes
o A Y —
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Reaven GM, et al. Diabetologia. 197.7;13:201-206;
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Glucose Contributions to HbA 1 c
N

= Normal about 4-6%
HbA .

m"' ") | ‘f 3 ' il
ROSHIEUIINGINCOSE
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Schematic Representation: Benefit of Lowering
HbA,_ (Type 1 and Type 2 Composite Data)
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Reduced RiskioifComplications
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Relative Risk
of 8 7
Complications
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Average Glucose 120 150 o) 240 240 270 300

UKPDS 33. Lancet. 1998;352:837-853.
DCCT Research Group. N Engl J Med. 1993;329:9rx&
Slide adapted from Kendall D, International DiabetesCentermViinneEapn]is
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Lowering HbA,- Reduces Risk

of Complications
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*Percent risk reduction per 0.9% decreas

labetes, Study,

. Any diabetes-related endpoint

D Microvascular endpoint
. MI
I:I Retinopathy

D Albuminuria at 12 years

kovler diabetes center



Good Glycemic Control (Lower HbA, )
Reduces Incidence of Complications

DCCT Kumamoto UKPDS

HbAlc

Retinopathy
Nephropathy
Neuropathy
Macrovascular disease

* not statistically significant

Diabetes Control and Complications Trial (DCCH) IRESEATCHNSTOURMNEENTI NIV EGR DU sFs 2O ROy S0 6}
Ohkubo Y et al. Diabetes Res Clin Pract. 1995;28:1 08144
UK Prospective Diabetes Study Group (UKRPDS) S8Hliancel MO8 258y e 568 kovler di a betes center



The epidemic of type 2 diabetes

inactivity
Abdominal fat
Excess calories

World-wide distribution
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Age-adjusted Percentage of U.S. Adults Who Were Obese
or Who Had Diagnosed Diabetes

Obesity (BMI 230 kg/m?)
1994
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CDC'’s Division of Diabetes Translation. National Diabetes Surveillance System available at
http://www.cdc.gov/diabetes/statistics




Number and Percentage of U.S. Population with Diagnosed Diabetes,

1958-2008
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CDC’s Division of Diabetes Translation. National Diabetes Surveillance System
available at http://www.cdc.gov/diabetes/statistics



2034: $336 Billion

44 Million Patients With Diabetes by

Epidemiolegy/Health Services Research

o R I1G I HAL ARTICLE

Projecting the Future Diabetes Population
Size and Related Costs for the

Micnar, O'Gramy, m s
James C. Careerra, ma™

Eveerr 5. Huwea., uo. um’
Arimracy Basv, moo

ORJECTIVE — We dewloped 2 oovel population-level made] for projecting Bauee dmect
spendmg an diabetes. The medel om bz used in the fderal budget process to estmabe the cost
mmplications of akermative pohcies.

RESEARCH DESIGN AND METHODS — “We constnucied a Mackoy medel simularng
mdiwiduals’ movement across different BMI cotegories, the incidence af dabetes and screermg,
and the catural histery af disbeies and x5 comphortions cwer ibe next 135 vears. Prevalence and
modence of chesiiy and diabete s and ibe dimect spending on diabeies care mnd complictions ame
projected . The study papulation s 14- to 85-year-ald patienis daracienzed by the Ceniers far
Diszase Conirel and Prewenooion's Baitonal Healih and Nutmtion Exammation Zureey and Na-
timnal Health Inierries Sursey.

RESVLTS — Eciwzen 2000 and 2034, the number of pecple with dugnosed and undiag-
nosed diabetes will morease fom 23,7 milhon to 4.1 million. The chesity digmbuoiion n the
populsticn without diabeztes will remam sable cver itme with —53% of mdividoals of the
population being overweight ar obess. During the same period, ancaal diabetes-pelaved
spendmg is expecied 1o meeease frem $112 bilhon i 833246 ballien (2007 dollars). For the
Medicare-=hgible population, the diabetes population s expeceed to ose from B.2 milhon in
100% ta 146 milhon m 2034; associxied spendmg is estimared ta rise from 43 billion 10
3171 billica.

CONCLUSIONS — The dubetes populstion and the pelsied cosis are expecied ta at least
double o the oext 22 years. Without sigmificant changes o public o1 private siratzgies, s
population mnd cost growth are expected 1o 3dd a sigraficant simin io an overturdensd healih
CaTe SysEm.

Dvabetes Care 32:2224-3220_ 2000

Content courtesy

of treatment s factors currently oot nsed
by govermoment budget analyss. Inchision
aof these factors m foremsting models can
improve estmates mmder current iTends
ard palicies, and more mmportantly, fore-
cast the impact of alternative policy
sCErATIOS.

Oiverall costs related to type 2 dinke-
t=s will be miluenced by the demographic
shifts in the population, population-level
ends in cbesty, the development and
dissemination of new diabetes-related
weatments, and diagnostic tests. Recent
trends m chesity mtes and major ad-
wancesin the undersianding of the naiural
history of diateetes have not been formally
incorporated ioio prior forecasis of the
burden of dishetes (241, We set o to
integrate recent prediction models and

miclogical dain for obesicy, diabetes
|.11.|:|.|:1:n.q:: mnd dubetes complications to
forecast the fuiure size of the diabetic
population and ther related healeh care
cosis.

RESEARCH DESIGM AND

METHODS — Esomaies of future to-
tal health care costs bor diabetes must take
into account two dynamic processes.
First, the diabetes population is con-
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Step 1
—

Always remember the benefits of exercise!

"

The doctor said he needed more activity. So
I hide his T.V. remote three times a week.

Content courtesy ©

kovler diabetes center



Exercise Therapy

\ Welatir tearieitone
Cool down Nelgni ieaininy

" Weillciris S
: Malking ; AR
Warerri-uig JrEES 310 (gt welgtiisy/
30 ot N
|

.........

e

T

‘,I' il ﬂhl.

) Stretching 5-10
minutes



Exercise

Improves sense of well-being

Improves muscle tone

Lowers blood s
Lowers blood p
Lowers bad cho
Improves good
May not have o

May improve he
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ADA: Physical Activity/Exercise
Recommendations for Patients With
Type 2 Diabetes

=

e Exercise programs (absent contraindications)
should include the following:

— >150 min/week moderate-intensity aerobic
activity (50%—70% maximum heart rate)

AND
— resistance training 3 times/week

ADA. Diabetes Care. 2010;33(suppl 1):526.



Diet! The Enemies: Fat and Carbohydrate

The total amount

kovler diabetes center



To the Rescue...

kovler diabetes center



Diet Insights Help Any Drug Therapy
I —

Work with your nutritionist to understand protein,
carbohydrate,

Know how muc

Consider a die
and fiber

Some people c«
diet reduced in

simple carbohy

Fruit can be a
0 Too much sugar

Conte

kovler diabetes center



Carbohydrate Counting
N e —

Technique based on the concept that most meal-related
glucose increase is due to the carbohydrate content

Patients count eithe

o Carbohydrate choi
vegetables)

o Grams of ‘““‘total co

Providers prescribe
o Start with 1 unit pe
o Typical dose is 2-4

Titrate based on p

Generally, start wi
before meals

kovler diabetes center



) ADA Nutrition Strategies, Interventions
for Improved Metabolic Control

e Encourage weight loss for all overweight/obese individuals; even
modest weight loss reduces insulin resistance

— make lifestyle changes the primary approach to weight loss
— physical activity important for weight loss and maintenance
e Reduce calorie and fat intake
— saturated fat should be <7% of total calories
— minimize trans fat
Monitor carbohydrate consumption to achieve glycemic control
Customize nutrition counseling to each patient
Limit alcohol intake

Supplementation with antioxidants and chromium is not
recommended

ADA. Diabetes Care. 2010;33(suppl 1):523-S24.



Oral Agents for Diabetes
N e —

First line treatment is meal planning, weight loss, and
exercise

Sometimes these
blood glucose le

Oral agents wo
and exercise
0 3 therapies
glucose level

kovler diabetes center



Four Goals of Diabetes Management

MEASUREMENT

Al1C

Before meal, bedtime, and
mid-sleep finger-prick
glucose

1-2 hours after meal finger-
prick glucose

GLUCOSE

BLOOD

PRESSURE Office blood pressure

Apolipoprotein B (ApoB-
100)

-or- Non-HDL cholesterol
(total cholesterol — HDL

CHOLESTEROL "M

-or- LDL cholesterol
(requires fasting)

HDL cholesterol
Triglycerides (requires
fasting)

GOAL
<7.0%

FREQUENCY

Every 3-6 months

As needed to ensure
control and to avoid
hypoglycemia

As needed to ensure
control

70-130 mg/dL

<180 mg/dL

<130/80 mm Hg

<90 mg/dL (<80 mg/dL with
vascular disease, smoking, fam hx
early CAD, HTN)

<130 mg/dL (<100 mg/dL with
vascular disease, smoking, fam hx
early CAD, HTN)

<100 mg/dL (<70 mg/dL with
vascular disease, smoking, fam hx
early CAD, HTN)

>40 mg/dL (>50 mg/dL for women)

Every visit

Annually; more often while
adjusting treatment

<150 mg/dL

Buse JB. Standards of Care. In: The Uncomplicated Guide to Diabetes Complications. 3rd ed. Pfeifer M, ed. Alexandria, VA: American

Diabetes Association; 2009.




Summary: Diabetes Care 201 1
N —

Screen for diabetes starting at age 30-45 every 3-5
years in everyone, earlier in those with risk factors

Opportunistic therapy of ABCs of diabetes
O Early treatment of hyperglycemia to achieve lowest

possible without adverse consequences
Certainly <7%, probably <6%,; at least in primary prevention,
except the lessons from ACCCORD in older patients with heart
disease (7.5%)
Is there a particular role of non-hypoglycemic and
nonobesogenic agents?
Is there a changing role for thiazolidinediones
and secretagogues?

kovler diabetes center



Summary: Diabetes Care 2011 (cont'd)
N —

Opportunistic therapy of ABCs of diabetes (cont’d)

O Control blood pressure
Certainly <140/85 mm Hg; probably <130/80 mm Hg;
possibly <120/80 mm Hg

O Statins to control LDL <100 mg/dL, non-HDL <130 mg/dL
If triglycerides >200 mg/dL and HDL cholesterol <35 mg/dL,
consider targeting dyslipidemia
What is the role of niacin?
Consider lower targets for those with family history of premature
cardiovascular disease, hypertension and/or tobacco abuse

Aspirin for 10 year risk >10% and in
secondary prevention

No tobacco

kovler diabetes center



For further information

www.kovlerdiabetescenter.org www.diabetes.org

THE UNIVERSITY OF Sign up for eNews!

CHICAGO Enter

KOVLER DIABETES CENTER

email address here

& | About Us | Patients | Healthcare Professionals | Research & Discovery | News & Events | Contact Us

B 52 8

Adult Parent Young Adult

News & Events
Learn more about the Kovier Diabetes Center

New research from UT Southwestern close to diabetes Tramplam pmgraml We also welcome Yolanda
beeakthrought ' Becker, MD who is an expert in diabetes and

Jay Cutler visits the children in the Kovler Diabetes Center for transplantation!
the holidays!

Dr. Philipson writes to the Chicago Tribune to urge Congrcss We have ‘IPS for teens Wlth diabetes.
to renew funding for diabetes research!

The Kovler Diabetes Center hosted "Celebrating the Miracles"
the first forum for monogenic diabetes in North Americal

D in ts on hi eivina the Manpei Suzuki Prize

kovler diabetes center
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6* Annual Chicago Diabetes Day

Michael 5. German, M.D.
Stacy Tessler Lindaw, M.D.,

M.ALE
Alvin C. Powers, M.IL, Ph.D.

Rohit M. Kulkarni, M.D., Ph.ID.

Saturday, May 14, 2011
8:30 AM to 3:00 PM

Sponsored by
The University of Chicago
Diabetes Research and Training Center

From Stem-Cells to Insulin: How to Make a Beta-Cell
Sexuality in Women and Men with Diabetes

Endothelial Cell - Isler Cell Interactions: Roles in Islet Func-
tion and Regeneration

Implications of Cross-Talk Berween Insulin and Incretin
Signaling Pathways in Pancreatic Beta-Cells

The University of Chicago

Donnelly Biological 5

Welcome

We are pleased to announce the Gth Annual
Chicago Diiabetes Day that will take place on
Saturday May 14th, 2011, This conference
is intended to serve as a forum for basic and
clinical investigators, clinicians, and pharma-
ceutical industry personnels in Chicago and the
Midwest to meet, share information, and dis-
cuss common interests with the goal of foster-
ing collaborations berween instirurions. Ample
oppormnitics wiill exist ﬂlmu.ghout the da}' to
meet with your colleapues. A poster session is
planned for thoss whe wish to share Andings
from current basic, clinical, or translaricnal
research. The top eight posters will receive an
award of $100 cach.

We are excited about this event and COCourage
you to attend what promises to be a stimulating
and productive day.

The Organizing Committee

Registration

Registration is sjmplc and comp]i MEentary.

If you plan to attend, please reply to this email
and type the words “will arend™ in the subject
line. You will receive an e-mail confirmarion
acknowledging your registration.

If you are unable to attend, type “will not at-
tend™ in the subject line.

You may alse register by sending an e-mail with
your name and institutional affiliarion to:

zpazi@bsd.uchicago.edu

Program

8:30 AM Registration
8:35AM Welcome and Introduction
Grasme I. Bell, Ph.D.
9-00 AN From Stem-Cells to Insulin: How to Make a
Beta-Cell
Michasl 5. German, M.D.
Digparmens of Medicine
University af Califorria, San Francisco
10:00 AN Sexmnality in Women and Men with Diabetes
Stacy T. Lindaw, MDD, MAPP
Deparmment gf Obstemrics and Gynecology
The University of Chicage
10:45 AN Endothelial Cell - Islet Cell Interactions:
Roles in Islet Function and Regeneration
Alvin C. Powers, MD.
Deparimient of Medicine
TVanderbilt University School af Medicine
11:30 AN Implications of Cross-Talk Between Insulin
and Incretin Signaling Pathways in Pancreatic
Beta-cells
Rohit N. Enlkarsi, MD._, Ph.D.
Joslin Diabetes Center
Harvard Medical School
12:15 PM Lunch and Poster Session
2230 PM  Awards for Posters
Eight prizes of 5100
Organizing Committee

Marthew Brady Ph.DD., University of Chicago

Joseph Bass, MDD, PhID, Morthwestemn Universine

Grasme L Bell, Ph.D, University of Chicago

Marshall H. Chin, M.D., MEH. University of Chicagn

Diavid A. Ehrmann, M.D, University of Chicagn

Louis H. Philipson, M., Ph.D., University of Chicago

Donald E Steiner, B.D., University of Chicagn

Terry G. Unterman, M.I, University of Tlinois ar Chicago




Thank You!
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