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‘Beta=Cell Workioad and Beta-Cell Response.
Normally Balanced to Maintain EUglycenma.

Mormal Physiology

DEMAND SUPPLY

Beta-Cell Beta-Cell
Workload Response




The Pathogenesis of Type 2 Diaﬁetesr
An Imbalance of Beta-Cell Workload and Beta-Cell Response
* T Insulin resistance
Obesity
» T Food intake
« T Rate of nutrient absorption

» T Glucagon secretion Decreased
Beta-Cell

T Hepatic glucose output Response

Iincreased "

Beta-Cell o » 4 Insulin secretion in

Workload o response to elevated
~ glucose

» « First-phase
insulin response

Hyperglycemia




Insulin Resistance: Inherited
and Acquired Influences

Inherited Acquired

Rare mutations Inactivity

e Insulin receptor Qvereating
e Glucose transporter Aging
e Signaling proteins

Common forms
e Largely unidentified

Medications
Hyperglycemia
Fatty acids

Insulin Resistance
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Diabetes Affects the Kidney
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Non-proliferative Proliferative
diabetic retincpathy diabetic retinopathy

Hemorrhage Growth of abnormal

Hard blood vessels

exudate

FADAM
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m DKA Is characterized by elevated blood
glucose levels (greater than 250 mg/dL but
generally less than 600 mg/dL) and the
presence of ketones in the blood and urine
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Progression to Type 2 Diabetes

| Genetics  [md Insulin Resistance naz Acquired

Dbesity

]
— : Sedentary Lifestyle

Compensated Insulin Resistance
MNormal Glucose Tolerance
+
Impaired Glucose Tolerance
+

Increased l
Hepalic Glucose
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Other specific type
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Nicotinic acid =
Glucocorticoids =
Thyroid hormone =
Diazoxide =
B-Adrenergic agonists =
Thiazides m

Phenytoin =
a-Interferon =

33



effects of insulin on carbohydrate, fat and protein
metabolism in liver, muscle and adipose tissue

Type of metabolism Liver cells Fat cell Muscle
Carbohydrate metabolizm | Bluconeogenezis 1 Glucose uptake Glucoze uptake
Glycogenolysis 1 Glycerol synthesiz Glycolyziz
Glycolyziz Glycogenssiz
Glycogenesk
Fat metabolizm Lipogenesiz synthesiz of triglycerides
Linolysi Fatty acid zynthesk
Lipolyzis
Protein metabolizm . Profein breakdown - | Aming acid uptake

| Protein synthesis



Effect of insulin on blood glucose

m Insulin has essential metabolic actions as a
fuel-storage hormone and also affects cell
growth and differentiation.

m |t decreases blood glucose by:

1. Increasing glucose uptake into muscle and fat via
Glut-4

2. Increasing glycogen synthesis
3. decreasing gluconeogenesis
4. decreasing glycogen breakdown
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Recommendations for Glycemic Control
for Adults with Diabetes

Glycemic Control Criteria

AlC <7 0%

Preprandial capllary plasma  70-130 mg/dL (3 .%-
olucose 7.2 mmaol/L)

Peak postprandial capallary <180 mg/dL (<10 mmol/L)
plasma glucose’

MMaodified from Amerrcan Dhabetes Assocration: Standards of medical care

in dhiaberes—I011 (Position Statement), Daaberes Care 3531, 2011,

ANC, Hemoglobin AFC,

“RBeferenced to a nondizhetic range of #%6-6% wing o DHOCT-hased assay,

'‘Postprandial glucose messurements should be made 1-2 hours afrer che
bepinming of the meal, generally peak levels in patients with diabetes.



Recommendations for Lipid and Blood
Pressure for Adults with Diabetes

Lipids /Blood Pressure Criteria
LDL cholesterol <100 mg/dL (<2.6 mmol/T.)"
HIDYL cholesterol
Men =40 mg/dL (=1.1 mmol/L)
Women =3 meddL (=1.4 mmol/L)
Trnglycernides =150 mg/dL {<1.7 mmol/L)
Blood Pressare <] 30/80 mm Hg

MMaoified from American Diabetes Assocanon: Standards of medical care
in diabeges—2I011 (Poation Statement), Diabepes Care 34:531, 2011,
CHLY, Cardiovascular disease; ML, hiph-densioy poprotein; L0
lo-densicy lipoproten

*In inedivaduals with overs VD, a lower LD cholesreral goal of <70 mg!
dL (1.8 mmol/L), using a high dose of @ statin, i5 an option
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(Self monitoring of blood glucose)
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Mean Glucose Levels for Specified
AlC Levels

Mean Plasma Glucose*

Mean
Fasting
Glucose

Mean
Premeal
Glucose

Mean
Postmeal
Glucose

Mean
Bedtime
Glucose

mmol/L

mg/dL

mg/dL

mg/dL

mg/dL

7.0

183

10.2

212

11.8

240

13.4

269

14.9

298

16.5

These estimates are based on ADAG data of ~2,700 glucose measurements over 3 months per A1C
measurement in 507 adults with type 1, type 2, and no diabetes. The correlation between A1C and
average glucose was 0.92. A calculator for converting A1C results into estimated average glucose (eAG),

in either mg/dL or mmol/L, is available at http://professional.diabetes.org/eAG.

American
Diabetes
T AT T

ADA. 6. Glycemic Targets. Diabetes Care. 2015;38(suppl 1):S35; Table 6.1
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Glucose challenge Test(GCT)
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Screening for and Diagnosis of GDM
Two-step Strategy (2)

Step 2: 100-g OGTT Is performed while
patient iIs fasting. The diagnhosis of GDM is
made If 2 or more of the following plasma
glucose levels are met or exceeded-

Carpenter/Coustan or NDDG

Fasting 95 mg/dL (5.3 mmol/L) 105 mg/dL (5.8 mmol/L)
°1lh 180 md/dL (10.0 mmol/L) 190 mg/dL (10.6 mmol/L)
*2h 155 mg/dL (8.6 mmol/L) 165 mg/dL (9.2 mmol/L)
*3h 140 mg/dL (7.8 mmol/L) 145 mg/dL (8.0 mmol/L)

A %’Tﬂ%’_‘ ADA. 2. Classification and Diagnosis. Diabetes Care 2015;38(suppl 1):S14; Table 2.5
- SO Ao,
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Diagnosis of Diabetes Mellitus and Impaired Glucose Homeostasis (Prediabetes)

Diagnosis
Diabetes

Prediabetes

Normal

Criteria

AlCz 65%*

OR

FPG 2 126 mg/dL (=7 mmol/L)*

OR

I_-Eﬂm' PG = 200 mg/dL (211.1 mmol/L} during an OGTT*

0

In patients with classic symptoms of hyperglycemia or hyperglyeemic crisis, a random PG 2 200 mg/dL
(111 mmol/L)

FPG 100125 mg/dL (5.6-7 mmol/L) [Impaired fasting glucose]

OR

2-hour PG 140-199 mg/dL (7.8-11 mmol/L) [Impaired glucose tolerance|

OR

ALC 5.7%-6.4%

FPG < 100 mg/dL {<5.6 mmol/L)

2-hour PG < 140 mg/dL (<7.8 mmol/L)

Dita from American Diabetes Assoctanon: Diagnoss and classification of diabetes mellins (Posimon Stacement), Disberes Care 34503, 2011

AIC, Hemoglobin A1C; FPG, fasang plasma glocose; OGTT, oral glicose wolerance test, PG, plasma glocose (measured 2 hours after an OGTT with
atministration of 75 i of plucose].

“Tn the absence of unequivocal hyperghcemia, criteria should be confirmed by eepeat testung.



Recommendations for the Diagnosis of GDM

Current
Time HAPO* Recommendations Standards
Fasting <02 mpddl <95 mg/dL
1 hour <1 B0 mg/dL <] 80 mg/dL
2 hour <133 mg/dL <155 mg/dL
3 hour Mot performed <140 mg/dL.

Beferences
Hadar I et al: Towards new diagnostc criteria for disgnesing GDM:
the HAPCY study, | Perinac Med 37:447, 2009

Motzier B er al: Hyperglycemia and adverse pregnancy outcomes, N Engl
| Aled 358:1991, 2008

GLDM, Gestational diaberes mellitus;, JLAPO, Hyperglvoemia Adverse
Pregnancy Outcome al

(*T'he challenge 15 proposed o by 75 grame of ghecola)
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(dawn phenomenon) g1 e

m The dawn phenomenon occurs when endogenous insulin
secretion decreases or when the effect of the exogenous
Insulin  administered to the patient the day before

disappears, together with a physiological increase In
Insulin-antagonistic hormones.
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(Somogyi effect) Fgogw ot

Rebound hyperglycemia” leads to high blood sugar levels in the
morning preceded by an episode of asymptomatic hypoglycemia.
When blood sugar drops too low in the middle of the night, the
body counters by releasing hormones to raise the sugar levels.

Too much insulin earlier or not enough of a bedtime snack may be
the problem.
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m The dawn phenomenon Is more common
than the Somogyi effect.

m To diagnose these phenomena, it Is useful
to measure plasma glucose levels for
several nights between 3 a.m. and 5 a.m
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