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DIAGNOSIS AND CLASSIFICATION

Definition

* Diabetes Mellitus
« BRI

Definition (World Health Organization Report, 1999)

DIAGNOSIS AND CLASSIFICATION
Epidemiology
PREVALENCE OF
DIABETES 201 exnwsow

»The prevalence of diabates o8 e s 08 88 Toal
inadults 30 years and *i 12.4%
eus TRTRTATE 2o
» As of 2011, an estimated 40
million people (sbout | Men
avary 8 aduits) had disbetes 14.5%
2246205
® 2 Women
pididdetee o
1750431

2.9% rgeo-: .
735089

From Diabetes Fact Sheet 2013, C{$+et i 53|
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DIAGNOSIS AND CLASSIFICATION
Diagnosis

1.  A7c 26.5%. The test should be performed in a laboratory using
a method that is NGSP certified and standardized to the DCCT
assay.

OR

2.  Fasting plasma glucose(FPG) 2126mg/dlI. Fasting is defined as

no caloric intake for at least 8 h.
OR

3. 2-h plasma glucose 2200mg/dl during an OGTT. The test should
be performed as described by the World Health Organization,
using a glucse load containing the equivalent of 75-g anhydrous
glucose dissolved in water.

OR

4. In a patient with classic symptoms of hyperglycemia or

hyperglycemic crisis, a random plasma glucose 2200mg/dl.

X In the absence of unequivocal hyperglycemia, these criteria should
be confirmed by repeat testing on a different day

CASE VIGNETTE

1. L5 3 == THO| 7tsot 427

—_

8A|ZE Ol &52 RAISIA2L ZS 0| &dlA 4

=
=7 8h S 20| 250 m/dL HCh
L= 2

o
0 1AIZE 5
ot
S

o
2K 15 a2 Al Sot HMAT7H9.5%

1XI2 ZHALSH 2

=

mek m et

DIAGNOSIS AND CLASSIFICATION

Why Fasting Plasma Glucose 1267
Why Post Challenge 2-hour 200?
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FPG (mg/dL) 70 89 83 97 100 105 109 116 136 22€
2-h PG (mg/dL) 38 94 106 116 126 138 156 185 244 364

HbA1c (%) 34 48 50 52 53 55 57 60 67 956

Source: Longo DL, Faucl AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo 1: Harrison's
Principles of Internal Medicine, 18th Edition: www.accessmed cine.com

Copvriaht @ The McGraw-Hill Comoanies. Inc. All riahts reserved.
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DIAGNOSIS AND CLASSIFICATION

Hb Afc (SH3}E ML)

Normal Hyperglycemia

Index of average glucose over the past 3 Months
(RBC life span = 120 Days)
More weighted on the past 1 Month

DIAGNOSIS AND CLASSIFICATION

Classification

I. Type 1 Diabetes (B-cell destruction)

= Autoimmune
=  |diopathic

ll. Type 2 Diabetes
[ll. Other Specific Types of Diabetes;

IV, Gestational Diabetes

DIAGNOSIS AND CLASSIFICATION

Other Specific Types of Diabetes

A. Genetic defects of B-cell D. Endocrinopathies
function (Monogenic Diabetes 1. Cushing’s syndrome
of the Young, MODY) 2. Glucagonoma
1. Chr12. HNF-1a 3. Hyperthyroidism
2. Chr7. Glucokinase E. Drug or chemical
3. Chr 20. HNF-4a 1. Vacor
4. Chr 13. Insulin Promoter Factor-1 2. Diazoxide
5. Chr17. HNF-1B 3. Glucocorticoid
6.  Chr2. NeuroD1 E. Infection
7. Mitochondrial DNA 1. Congenital rubella

B. Genetic defects in insulin 2. Cytomegalovirus
action 3. Others

Type A insulin resistance G. Other genetic syndromes

1.
2. Leprechaunism 1.
3.  Rabson-Mendenhall syndrome 2.
4. Lipoatrophic diabetes 3.
C. Disease of exocrine pancreas 4.
1. Pancreatitis
2. Trauma/Pancreatectomy
3. Neoplasia

Down syndrome
Klinefelter syndrome
Turner syndrome
Prader-Willi syndrome
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TYPE 1 DIABETES

Type 1 Diabetes

<Pathophysiology>

* Primarily B-cell destruction

* Absolutely no insulin secretion
* Insulin required for survival

<Etiology>

* Autoimmunity with anti-glutamic
acid decarboxylase (anti-GAD)

* HLADQ-B, DQ-A

<Presentation>

* Diabetic Ketoacidosis
* Non-obese

» Before age 30

* Less than 5% of diabetes ) ]
patients in Korea Journal of Metabolic Research, 1922

CASE VIGNETTE
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Type 2 Diabetes

<Pathophysiology>

* Insulin resistance

« Relative insulin deficiency

* Do not require insulin injection for
survival

<Etiology>
* Genetic predisposition
* Obesity and environmental

<Presentation>

*  Obesity

*  Onset at 50s to 60s

« Strong family history

* About 90% of diabetes

« High risk of cardiovascular disease,
cerebrovascular disease, cancer ...

Type 2 Diabetes
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CASE VIGNETTE
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COMPREHENSIVE DIABETES EVALUATION
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COMPREHENSIVE DIABETES EVALUATION
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COMPREHENSIVE DIABETES EVALUATION

HAHY HA

HbAlc, S5EY
S5 Al Y 2HE, LDL HDL, SEXIY

Liver Function Test

1
2
3
4.  AH Albumin to Creatinine Ratio
5. Serum Creatinine 1} eGFR

6

TSH (H1¥ Y=, DX[EF, 504 0]d oY)

Goals of Therapy for Diabetes

|. Eliminate Symptoms Related to
Hyperglycemia

Il. Reduce or Eliminate the Long-term Vascular
Complications

[1l. Allow the Patient to Achieve As Normal a
Lifestyle as Possible

MANAGEMENT AND THERAPY

Inzucchi SE et al Diabetes Care 2015 Jan;38(1):140-149
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MANAGEMENT AND THERAPY
Summary of Glycemic Recommendations

® AlC <7.0%"
® Preprandial capillary plasma 80-130 mg/dL
glucose

® ek posrondal ol | 149 moja

® Blood pressure <140/90 mmHg', should include ACEi or ARB
Overt CVD High Dose StatinT

® Lipids: LDL cholesterol CVD Risk Factort | Moderate or High (40-75YA) Dose Statinf
None Over 40 YA, Moderate Dose Statin

® Lipids: TG < 150 mg/dL

® Lipids: HDL cholesterol > 40 mg/dL in men and > 50 mg/dL in women

* More or less stringent glycemic goals may be appropriate for individual patients. Goals should be
individualized based on: duration of diabetes, age/life expectancy, comorbid conditions, known CVD or
advanced microvascular complications, hypoglycemia unawareness, and individual patient
considerations.

T Based on patient characteristics and response to therapy, higher or lower systolic blood pressure targets
may be appropriate.

I CVD Risk Factor include LDL 2 100mg/dl, High BP, Smoking, Overweight/Obesity

9 Moderate Dose: Atorvastatin 10mg / Pravastatin 40 mg / Simvastatin 20-40mg / Rosuvastatin 5-10mg
High Dose: Atorvastatin 40-80mg / Rosuvastatin 20-40mg

CASE VIGNETTE
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6.0-6.5%
6.5-7.0%
7.0-7.5%
7.5-8.0%

Individualized Glycemic Targets
* HbAlc< 7.0% (mean PG ~150-160 mg/dL)
® Pre-prandial PG <130 mg/dL)

® Post-prandial PG <180 mg/dL)

* Individualization is key:
 Tighter targets (6.0 - 6.5%) - younger, healthier

* Looser targets (7.5 - 8.0%) - older, comorbidities,
hypoglycemia prone, etc.

® Avoidance of hypoglycemia
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Medical Nutritional Therapy

® WEIGHT LOSS DIET (IN PREDIABETES AND TYPE 2 DM)
Hypocaloric diet that is low-fat or low-carbohydrate
® FAT IN DIET
Minimal trans fat consumption
® Carbohydrate in diet
Monitor carbohydrate intake in regards to calories
Sucrose-containing foods may be consumed with adjustments in insulin dose

Amount of carbohydrate determined by estimating grams of carbohydrate in diet for
(type 1 DM)

Glycemic index reflects how consumption of a particular food affects the blood
glucose
® Protein in diet: as part of an optimal diet

® Other components
Nonnutrient sweeteners
Routine supplements of vitamins, antioxidants, or trace elements not advised

Life Style Intervention!!

“But How?”

® Weight Loss Goal
— 27% loss of initial weight during the 1t year
— Request for 2 10%

® Physical Activity Goal
— 2175 min/wk
— Moderate Intensity
— Achieved by the 6" month

® Physical Activity Intervention
— Four 10-minute bout = one 40-minute bout
— Brisk walking
— Using stairs, Walking, Pedometer 10,000 steps/day

® Dietary Intervention: “Portion Control (& A}2F =H)”
— 1200-1500 kcal/day
— <30% of calories from fat, <10% from saturated fat
— Replace 2 meals (breakfast and lunch) with Meal Replacements
— Dinner (or Lunch) with Meal Plan

LOOK AHEAD TRIAL

A weight

3 %
i :
i :
% 131
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0 1 2z 3 4 5 6 7 % 9 1o Mo ik
Control 11 b 2% % e &
Year Intervention _ 2570 w0 nx nm mm sus

5,145 overweight or obese type 2 diabetes patients

Intensive lifestyle intervention: Promoting weight loss

Median follow-up: 9.6 years

No difference in primary composite outcome of CV death, nonfatal
Ml/stroke, hospitalization for angina (HR 0.95, 95% CI 0.83-1.09, P=0.51)
= Funded by NIH
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Treatment for Type 2 Diabetes

° Z7Y
= O E 0l (metformin)
= ME QAR (sulfonylurea)
= DPP-4 XX (dipeptidylpeptidase-4 inhibitor)
= PPAR-y Zt2 X (peroxisome proliferator receptor -y agonist)
= ATt SR AA|CHOLA| AKX A (a-glucosidase inhibitor)
= SGLT2 A A (SGLT2 inhibitor)

°
rero
>
rmoru

oE!
I=

GLP-1 8 AA| (glucagon like peptide-1 analogue)
® F= oA (M H)

MANAGEMENT AND THERAPY
Metformin

® Decrease hepatic gluconeogensis and lipogenesis
uncoupling mitochondrial oxidative phosphorylation
Increase cellular AMP and activated AMP kinase
Should be discontinued 2 days prior to Operation
Lactic Acidosis: rare
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TGlucose ulizatian TLipld cxidation French Lilac

MANAGEMENT AND THERAPY

How to titrate Metformin

® Begin with low dose 500mg bid or qd with meal, or
850mg qd

® After 5-7 days, increase to 1,000mg bid or 850mg bid
® If Gl trouble, decrease to previous dose and retry later
® Maximal dose could be 1,000mg bid or 850mg tid

® XR formulation may have less Gl trouble
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Contraindications of Metformin

® Pharmacokinetics
= Time to maximal plasma concentration: 0.9 — 2.6 hr
= Half life: 6 hr
= Metabolism: Not metabolized
= Elimination: 90% eliminated in urine

Impaired Renal Function:
= eGFR 60/ml/min/1.73m?
= X} 1.5mg/dl, Of X} 1.4mg/dl

Hypoxic state: CHF, COPD, Sepsis

Significant liver disease

History of lactic acidosis, Alcohol abuse

Pregnancy?

Sulfonylurea

® Sulfonylurea binds and closes the K*ATP channel.
® Stimulates insulin secretion
® Amaryl (Glimepiride), Diamicron (Gliclazide), Euglucon (Glibenclamide)

N ENGL J MED. 2004; 350;18:1839

MANAGEMENT AND THERAPY

Incretin Therapy
® GLP-1 S AtA| (glucagon like peptide-1 analogue)

® DPP-4 A XX (dipeptidylpeptidase-4 inhibitor):
Januvia(sitagliptin), Galvus(Vildagliptin), Trajenta (Linagliptin)

SR
80 00@0@&4@0@% Native Human GLP-1
7 ©®®0®®®‘5®0
T QOQGQOQQQQ

60 4

ooc@ocoe@ Liraglutide

IR-insulin (mu/I)

COCEEREH Exenatide

T T T T
-10 -5 60 120 180
Time (min)
Insulin response to oral glucose load (50
g/400 ml, @) and during isoglycaemic i.v.
glucose infusion @)

Gila Monster
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Dipeptidyl Peptidase 4 Inhibitors

o ozl Creatinine Clearance Hepatic Impairment _
guty Y89 HZ=AL Ly ug - — SA ( )
<30 ml/min  30-50 mi/min Mild/Moderate ~ Severe 12 9zt
Sitagliptin ~ Januvia Merck 100mgqd  7}5([D] 25mg qd 50mg qd Nochange  Donotuse 9249/  50/500, 50/850, 50/1000
Vildagliptin ~ Galvus ~ Novartis 50mg bid 21 50mg qd 50mg qd Donotuse  Donotuse 90691  50/500, 50/850, 50/1000
Onglyza 5mg qd J}50] 25mgad 2.5mg qd Caution Donotuse 85091 5500, 5/1000

Linagliptin ~ Trajenta Boehringer Ingelheim ~ 5mg qd J}5[D]  Nochange  Nochange  Nochange  Nochange 83191  2.5/500, 5/1000
[Gemigliptin  Zemiglo LG Life Science 50mg qd 27 No change No change No change No change 815¢| 25/500
lAlogliptin ~ Nisina ~ Takeda 25mg qd J}5[D]  6.25mgqd  125mgqd  Nochange  Nochange 7779

Possible Side Effects
Upper Respiratory Infection, Urinary Tract Infection
Angioedema, Anaphylaxis
Hemorrhagic necrotizing pancreatitis

MANAGEMENT AND THERAPY

SGLT2 Inhibitors

Majority of glucose
is reabsorbed by
SGLT2 (90%)

Proximal tubule

Glucose
filtration

SGLT, sodium-glucose co-transporter.

W9 seLT2 >
Remaining .
# Glucose glucose is Minimal to
no glucose
reabsorbed by ;
excretion

SGLT1 (10%)

MANAGEMENT AND THERAPY

SGLT

Glucose input >280 g/day:

« Dietary intake >180 g/day
* Glucose production ~100 g/day
Gluconeogenesis*

Glycogenolysis

Average blood glucose
concentration 150 mg/dL
Kidney filters all

circulating glucose

Glucose filtered
~270 g/day

2 Inhibitors

‘ Glucose uptake ~250 g/day:

« Brain ~125 g/day
« Rest of the body ~125 g/day

FORXIGA limits
reabsorption and
recirculation of glucose

Excess glucose is
excreted in the urine
(~70 g/day)
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MANAGEMENT AND THERAPY
Rapld Acting
Peak 0.5-1.5h
~/ Duration 3-4h
. ﬁlunsm(i'(Apu?ra; < Basal Insulin: Lantus / Levemir
ispro (Humalog o q . f .
Aspart (Novorapid) < Prandial Inulin: Apidra/Humalog/Novorapid
Short Acting
v Peak 2-3h
v' Duration 4-6h
Regular | (Humulin R)
_ Intermediate Acting
g v' Peak 6-10h
O v' Duration 10-16h
~ Neutral Protamin Hagedorn
£ (Humulin N)
2 Long Acting
£ v PeaklLess
o v' Duration 18-24h 2
£ ; > ' Long Acting
g Detemir (Levemir) o Paakiass
o v' Duration 24h
Glargine (Lantus)
e ——

0 2 4 6 8 10 12 14 16 18 20 22

5. 39A| O X}. 3EA X|2%
ZEOHE %*%
*"‘f ""*EIXI A=
R Z. MFS0| 98kg, 7| 165cm= HI"'EJXI—?JP
36kg/m? O|QUCt AT Y=o 2 Glimepiride 4mg bid,
Metformin 1,000mg bi £ = & 0| = HbA1c7} 8.9%

Ct. O XM HE H2E St = U= S &
HM=?

Thiazolidinedione

Dipeptidyl Peptidase 4 Inhibitor

Glucagon Like Peptide -1 Agonist

Sodium Glucose Cotransporter 2 Inhibitors
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