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DIABETES MELLITUS:

WHAT IT IS
(CLINICALLY)



DEEINITIOIN

Piabetes mellitus IS a disease that Is
defined by, Increased ploed glucese
levels and associated With:

a) small" kloed Vessel complications
INVOIVING theeyes, Kidneys and
AERES;

9) large bleod vessel complications
INVeIVING the heart, bram: and Iegs.



Possikle Complications ofi Diabetes

Brain
Cerebrovascular disease

Eyes
Vision
problems

Heart

Atherosclerosis - plaque
build-up in blood
vessels can cause heart
disease, peripheral
vascular disease and
reduced cardiac output

Gastrointestinal System
Digestive disorders

Muscular System

Kidney Abnormal energy
Renal failure, metabolism
Hypertension Skin
Circulator & Pruritus (itching)
Circulation in lower Nervous Svstem

limbs can be affected Neuropathy (nerve damage)



DIABETIC EYE
DISEASE

Leading cause: of bIInAness
I tAIS country In people
Petween the ages off 20 and
74 years



Normall Retina




HEMOrage




Viacular Edema




HEMOrNage & Macular Edema




DIABETIC KIDNEY

DISEASE

Although enly appreximately: 7%-
6%0) O U pepulation IS kKAewWn e
ave diaketes mellitus, almost
alif off the: patients goelng ento
dialy/sis lave kidney: faitre
Secondary to diaketes:



Hamodialysis machine




Patient doing| PD Exchange

The peritoneal cavity At the end of the
is filled with dialysate, exchange, the dialysate
using gravity. IS drained into the bag,

again using gravity.
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MONTHS OF DIALYSIS

Am J of Medicine 84:855-62, 1988

Figure 1. Survival estimales are plot-
ted by renal diagnoses. PK = polycystic
kidney disease; CGN'= chronic glomeru-

: DM = diabetes meliitus;
RVD = renal vascular disease; other =
all other diagnoses.




DIABETIC
NERVE
DISEASE
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0 30
Duration of diabetes (years)

1. The prevalence of peripheral neuropathy in Type 1 (O ) and
Type 2 ( + ) diabetic patients by duration of diabetes

Diabetologia 36:150-154, 1993




For millions with diabetes,
this feeling is all too real.
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Fig. 1. Relationship of impotence to age in diabetic
and normal male subjects. The normal male data
are derived from Kinsey et al. [13]. -
®—@ Normal, ¢——¢ Diabetics

4
cC
£
0
3
()]
o))
o
#
=
Q
¥
Q
o

At N e B
- Agein years '




LARGE BLOOD VESSEL
CONIPLICATIONS

IHeart attacks — tWice asi commoen;in men amnd- four
LIMES MEre common N Wemen With dialetes;
75%0 ofi people with type: 2 dianetes willkdie frem
a heart attack

Stiiekes — twice asi commoen in people Wit
dialhetes

Leq anteries — 2 V2 times; as common In  people
With dialbetes, especially: smoekers: (can lead to
gangrene)




CLASSIFICATION OF DIABETES
MELLITUS

Type 1 — 5 % (Autoimmune)

pe 2 — 90% (Insulin resistance: ana
decreased insulini secretion)
Other ypes — 5%
SPECIfIC genetic lesiens
Certain drugs (e.g., steroids)
[DISeases of tiie pancreas
Certain endocrine: diseases



INHERITANCE OF DIABETES

jdentical twinRs
_ lype 1 diaketes - —35% concordance
Wpe 2 diaketes - —95% concordance

Elrst deqree relatives (sivlings, parents)
ype 1 diabetes - —10%
ype 2 Diabetes - —40% (Imere ifi heth parents
nave dialbetes)




|

- Prevalence of Diagnosed
Diabetes by Race

Population (%)

191

10+

|

i 10.4
5.2 I l

All Races

Non-Hispanic Non-Hispanic Mexican Americans
Whites Blacks

Cowie CC et al. Diabetes Care. 2006;29:1263-1268.



4 Prevalence of Diabetes at
Age 45to 74 Years

30 -

25 -

20 -

15 -

10 -

Population (%)

Mexican Puerto Cuban Non-Hispanic
American Rican American White

20 @ 2002 PRse Flegal KM et al. Diabetes Care. 1991;14(suppl 3):628-638.



DIABETES MELLITUS:

WHAT IT IS
(METABOLICALLY)



DIETARY CONSTITUENTS

Proteins: AA-AA-AA-AA-AA-AA-AA-AA-AA-AA-AA-AA-AA-AA-AA

Carpohydrates: G-G-G-G-6-6-G-G-G-6-6G-G-G-6-6-G-G-G-G-5

Eats (Irfaglycendes): EA

_n
=

G2
|
5 £
|
C - FA

AA = amine acids; G = glucese; C = carbon; EA = fatty
acids



Pancreatie duet

ACCessory panered 1
duet

Atlas of Anatomy




bErane e =CelISHRT e Pancreas oiNeHnz

IRAIVIADZIS

BCells o=Cells
Comprise akeul 70%=50% Comprise alneut 15% oi thie
off the Endocrine mass of the ENdECHNE nass ofi the
PANCreas = pancreas:
JCecatedinithe: centiali postion JLecated n the pERpPRER,
ofi the'islet™2 ofi the islet?
Producerimsulint andtamyline Preducerglucagent
Jlasulinrreleased 1 respPomNse Gliicagen releasednn
16) elevated bleod glucese respoense 1o levw hleed glucose
levels: levels:

1. Cleaver O et al. In: Joslin’s Diabetes Mellitus. Lippincott Williams & Wilkins; 2005:21-39.
2. Rhodes CJ. Science. 2005;307:380-384.
3. Kahn SE et al. Diabetes. 1998;47:640-645.



Fasting State
(Normal)

Steady-State
Plasma Glucose

Insulin
Independent

Muscle
and Fat.

Gut

S

Insulin
Independent -

Insulin
Dependent

Pancreas

A Glucose
4 Glucagon
A Insulin

A




Fed State — Insulin
(Normal) /&% Independent

Dietary
Intake

- Steady-State

Plasma Glucose :
% Insulin

Dependent

Insulin
Independent
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DETICIEnt Sl EVPESECEled

GlUc200R
TYPE 2 DIABETES

Without Diabetes (n=14)
Type 2 Diabetes (n=12)

120

Insulin
60
(MU/mL)

140
Glucagon 120

(pg/mL)
100

360
300

Meal

Glucose

(mg/dL) 240
110
80

-60 0 60 120

Time (min)

Data from Muller WA, et al. N Engl J Med 1970; 283:109-115
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Insulin Resistance and Insulin Secretion

in Healthy Subj

m-

Glucose

uptake
during clamp

Quartiles

Hollenbeck and Reaven. J Clin Endocrinol Metab. 1987;64:1169-1173.




‘ Insulin Resistance
With Normal 3 Cells

‘Climbing the Curve’

Insulin
level

Normal curve

Insulin sensitivity

Resistant Sensitive

I.11 100z pPs



Pathegenesis off Type 2

Dialetes
‘Falling off the Curve’

Insulin
level
Normal curve
Type 2
diabetes
Resistant Insulin sensitivity Sensitive

Bergman RN. Diabetes. 1989;38:1512-1527.



| fl= S EltOfS A O st ES ] fAISElL]
SeclieueRraraNsSUiPACHERNDUHRERE
PDEvelopment eIV PEr 2 DIaiEtes

400 -
E
?_ Nonprogressors
. 300 - NGT
§ NCT et
S NGT
b . IGT
Progressors
100 -
T2DM
0 1 | || ] ] | || | | 1
0 1 2 3 4 5

M-Low, mg/kg EMBS/min

N=277 Pima Indians; NGT=normal glucose tolerance; IGT=impaired glucose tolerance; T2DM=type 2 diabetes;
EMBS=estimated metabolic body size.

Changes in B-cell function, measured as acute insulin response to glucose (AIR glucose) relative to changes in
insulin sensitivity, measured by clamp technique at a low insulin concentration (M-low).

Adapted with permission from Weyer C et al. J Clin Invest. 1999;104;787-794.



Insulin Resistance:
Inherited and Acquired Influences

Rare Mutations Inactivity
e |nsulin receptor e Overeating
e Glucose transporter o Aging

e Signaling proteins
Common Forms
e Largely unidentified

e Medications
o Hyperglycemia
e Elevated FFAs

I1.13 @100z PPS



Development and Progression of Type 2 Diabetes*

NGT — Insulin - IGT/ IFG — Type 2 Diabetes

Resistance
Postprandial glucose
Glucose Fasting glucose
] ] ] | | | ] | |
-10 -5 0 5 10 15 20 25 30
Relative Insulin resistance —
Activit ' '
y Insulin level hepatic and peripheral
Beta-cell function
I | I I I I I I [

-10 -5 0 5 10 15 20 25 30

Y Years from Diabetes Diagnosis
*Conceptual representation.

NGT=normal glucose tolerance; IGT=impaired glucose tolerance; IFG=impaired fasting glucose.

Adapted from Ferrannini E. Presentation at 65th ADA in Washington, DC, 2006.; and Ramlo-Halsted et al. Prim Care.
1999:26:771-789. Permission pending.



DIABETES MELLITUS:

WHAT CANIBE DONE
ABOUT IT



PREVENIT THE
DISEASE



E——
‘ Prevalence of Obesity inthe  ©

S United States

1991 2000

K
M NoData M <10% [ 10%-14% [O15%-19% N >20%

1.5 ©z001 PPS Mokdad AH et al. JAA. 2001;286:1195-1200.



Prevalence of Diabetes in the ©
United States

a

B No Data B <4% O 4% —6% ] >6%

1.4 ©2001 pes Mokdad AH et al. JAA. 2001;286:1195-1200.



Figure. Prevalence of Obesity and Diagnosed Diabetes Among US Adults, 1991 and 2007

Obesity
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p Prevalence of Overweight* Among
US Children and Adolescents
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*>08% of BMI for age.
@ 2003 PP5E Ogden CL et al. JAMA. 2002;288:1728-1732.



Prevalence of Overweight* Among
US Children and Adolescents

B i
W 1999-2000
Bl 2001-2004 17.4
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15.1

-
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“BMI for age 295th percentile. Data from Ogden CL et al. JAMA. 2006;295:1549-1555.



Prevalence of Overweight and Obesity
Among US Adults by Sex and Ethnicity

100 -
90 -
80 -

Prevalence (%)

@ 2003 PP3®

Men >20 years of age Women >20 years of age

& Overweight (BMI >25-29 kg/mZ2)
M Obese (BMI >30 kg/m?)

Total Non- African Mexican Total Non-  African NMexican
Hispanic American American Hispanic American American
White White

Flegal KM et al. JAMA. 2002;288:1723-1727.



Prevalence of Diaghosed and Undiagnosed @
Diabetes and IFG in US Population >20 Years

by Sex and Racial/Ethnic Group

Age
stan-

30 1

25 1

20 -

dardized 151

(%)

10 1

5-

HIFG

¥ Undiagnosed diabetes [ Diagnhosed diabetes

0

1.6 %2001 PR2

Non- Non- Mexican- Non- Non- Mexican-
Hispanic Hispanic American Hispanic Hispanic American
white black white black
Men Women

Harris M| et al. Diabefes Care. 1998:21:518-524.



DPP: Diabetes Prevention Program
Physical Activity and Weight Loss by Study Group

Change

in physical
activity
(MET-hr/wk)

+4 —
+2
Changein 07
weight (kg) =2~
4 —
-6 —
-8 ] 1 | | | ! |

0 05 10 15 20 25 3.0 35 4.0

Year
Diabetes Prevention Program Research Group. N Engl J Med. 2002;346:393-403

—-@— Placebo
~— Metformin

-~ Lifestyle

CADRE



DPP: Diabetes Prevention Program
Incidence of Diabetes

= Placebo

Overall risk reduction: s Metformin
40 58% Lifestyle ——— Lifestyle
31% Metformin
30
Cumulative
incidence (%) — .
20  4.8%/ yr*
I
10 I
0 *P<0.001 vs placebo

0 1 2 3 4
Years from randomization

Diabetes Prevention Program Research Group. N Engl J Med. 2002;346:393-403 CADRE



PREVENIT THE
COMPLICATIONS



DCCT

Relative risk of progression of diabetic complications

*
by mean HbA,
15 -
13 - o—o Diabetic retinopathy
oo Nephropathy
11 4 =8 Neuropathy
A §4 Microalbuminuria

isk 7.
5 -
3 -
1
6 7 8 9 10 1 12
“Based on DCCT data HOA, (%)

Skyler JS. Endocrinol Metab Clin North Am. 1996;25:243-254.



WEIGHT (kg) FASTING GLUCOSE

i 4 P (mg/di)
110 - 330 -

100 - § 300 -

%0 - 270
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FIGURE 1. Body weights and fasting glucose concentrations
of the 12 patients who completed the weight loss program, be-
fore (B) and after (A) the weight loss period. The data for each
patient (means = SEM) are connected Dy lines, and the heighls
of the bars represent the means of the groups.

J Am Geriatr Soc 33:95, 1985



HOMA % B

LECElFEURNCHORFDECIRESHANEINDIZGRBSIS;
WiereasHlinsulinsSERsIVIn/ARERIAINS
Relativelysstalsle

go = PB-Cell Function 60 = Insulin Sensitivity
60 —
v 40
X
40 — <
=
©)
T 20
20 —
0~ | | | 0~ | | | |
0 2 4 6 0 2 4 6
Years From Diagnosis Years From Diagnosis

HOMA=Homeostasis Model Assessment; HOMA % B=B-cell function; HOMA % S=Insulin sensitivity.

N=432. 10-year follow-up of the Belfast Diet Study. Data from Group 2 shown: newly diagnosed T2DM subjects who
required additional treatment (due to secondary failure to diet therapy) at 5-7 years.

Reproduced with permission from Levy J et al. Diabet Med. 1998;15:290-296. © 1998 Blackwell Publishing.



TREATMENTS

Diet: (Welght 16ss)

EXercise
Oral drugs
sulfenylureas; thiazelidinedienes
glinides alpha-glucesidase 1nhnivitors
pIguUanides DPER=IVIRkiIkIters
Injectanies

Insulin;(alse inhaled)
GlLR-1" analegues



TS ESTIMATED! THHAT
ONE IN'THREE CHILDREN
BORNHNTHE UNITED
STATES TODAY WILL
DEVELOP DIABETES IN
THEIR LIEETIME 1



African-Americans — 1 1n 2

Latines; - 72727 (pronakly
Similar)



FINAL MESSAGE

SO — GOOD LUCK IN'DOING

WIHAT YOU NOW: KINOWW VWIHAT
YOU HAVE TO DO TO
PREVENT YOURSELE FROM
GETTING DIABETES!

SPREAD THE WORD!



THANK YOU
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