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Persistently Elevated Glucose Levels Are
Associated with Increased Risk for Complications

Impact of Intensive Therapy for T2DM
summary of Major Clinical Trials

RiskofRetinopathyP.rogres.sion Inf:idence ofMicr?vascuIar ; Study Microvasc CcVD Mortality
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Gl' ;p . Control gorm> o) Symptomatic and % Association
YIS Sontr we X asymptomatic hypoglycemia

. minimize risk of hypoglycemia
. Minimize risk of Weight gain

« Individualize and personalize management plan

‘a plasma glucose concentration of <70 mg/dL‘

Severe hypoglycemia

®hypoglycemia requiring assistance from another person.
@ coghnitive impairment , loss of consciousness, seizure,
coma, or death

@ causes falls, motor vehicle accidents, or other injury.

# associated with greater risk of dementia

Diabetes Care 2016;39 (supple 1):539

Major Hypoglycemia Significantly Increases the
Risk for Adverse Outcomes in Patients with T2DM

Hazard ratios for incident vascular outcomes and death among patients who had
major hypoglycemia as compared with those who did not

Hazard ratio adjusted

Clinical outcome for treatment

and interval after No. of assignment

hypoglycemia events (95% Cl) p-value
Macrovascular events 1147 4.05 (2.86 - 5.74) <.001
Microvascular events 1131 2,39 (1.60 - 3.59) <.001
Death from any cause 1031 4.86 (3.60 - 6.57) <.001
peath from 542 4.87 (3.17 - 7.49) <.001
cardiovascular cause

Deati from non. 489 4,82 (3.16 - 7.35) <.001

cardiovascular cause

N Engl J Med. 2010;363:1410-1418
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Approach to the management

of hyperglycemia
more g AIC less
stringent 7% stringent __
PATIENT / DISEASE FEATURES

Risks potentially associated .
with hypoglycemia and fow high
other drug adverse effects
Disease duration

newly diagnosod Tong-standing

Usually not

Life
Important comorbidities ‘

absont fow / mild sovero
Established vascular ‘ 2
complications abeont ‘fow | mild covore
Patient attitude and _—4
expected treatment efforts  highly motivated, adherent, less motivated, nonadherent, | Potentially

excellent self.care capacities poor self-care capacities | o eapte

Resources and support
system

|

readily limited _]
available

Glycemic targets in T2 DM

- ADA 201b

- HbA, <1% for most patients

- HbA;, b.0-b.5% in patients with
short duration, long LE, no CVD, single med.

- HbA,;, 1.5-8.0% in patients with
limited LE, severe hypoglycemia, high comorb.
long standing DM, advanced vascular Cxs

- FBS 80-130 mg/dL, postprandial 2hr<18°0 mg/dL

« AACE/ACE 2015
- HbA,, < b.5% for healthy patients
- HbA,. > b.5% for concurrent illness at hypogy. Risk
- FBS<110 mg/dL, postprandial 2hr<14o mg/dL

Diabetes

medication Options

TUHOM A 7t S EoH|, 971X|

- Biguanides « Meglitinides

=mafformin «  Thiazolidinediones (TZDs)

« Sulfonylureas — Only Pioglitazone

s DPP=tVinhibifors «  a-Glucosidase inhibitors

- Sitagliptin (januvia®) _ Acarbose, Miglitol,

- Saxagliptin (onglyza®) . SGLT-2 inhibifors

- Linagliptin (trajenta®) . Insulin

- Vildagliptin (galvus®) - Bile acid sequesterants

- Alogliptin - Colesevelam
« GLP-1receptor agonisis < Dopamine-2 agonists
- Exenatide (Byetta®) - Bromocripfine
- Liraglutide (victoza®)
A2 (HEB) il i) e ACER:) ] oy
Biguanide GLP-1 receptor agnonist

Meformin (2 ZIA|HE)

Glibenclamide (CH227%®)
Glyburide (Micronase®)
Glipizide (Glucotrol®)
Gliclazide (C{OF|257%®)
Glimepride (opopRE®)

Repaglinide (ZZHTIAE)
Nateglinide (Starlix®)

Pioglitazone (HE A% ®)

Acarbose (2RIH[0FE)

Miglitol (22| £%®)
Voglibose (#|0]£%®)

29 AET Us HEH
= 2

oz es MaY AN,  HEYNUY B7LAB 7L EYYS

Thiazolidine diones (Glitazones)
Y @12, HDL-cholesterol 4%,
Lobeglitazone (FH|017®) SEAY Aot

Y MYBE LA YT HIER B12 28, 475

Sulfonylurea (2A11H)

ERTERET

HEGAE 5L AT =8

AE 37L %

ol

HEH, 22

a —Glucosidase inhibitor

ATEYON (FUZLA 2D, 35 %8

Exenatide (HfO] Ol EF 5 AET AL PHESY L3P BAE (7Y, 15, BAD, ATY AR 2
Liraglutide (Victoza®) 715 &7t FAA
DPP-4 inhibitors
Sitagliptin (RH4=H|0}%)
Vildagliptin (7}=.27®)
Saxagliptin (2220|123 )
Linagliptin (E2}HERY®)

Sodium glucose

AEFUS AT 2 4% SERZ| FALS HAYG AR B

dapagliflozin (XA|71%®)
canagliflozin (Invokana™) A3HLAET Y A=,
empaglifiozin (Jardiance®) quns
Ipraglifiozin (Suglat®)
Bile acid Sequesirants
@Y s, L
EH|2HE H

Dopamine—2 agonists

Colesevelam (Welchol™) HiH| ZM2| G S E A& CHE OFA| 54 HH5|

Bromocriptine (X2 2H®) AHETUS
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@ PROFILES OF ANTIDIABETIC MEDICATIONS
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@ GLYCEMIC CONTROL ALGORITHM

LIFESTYLE MODIFICATION
(ncluding Medically Assisted Weight Loss)

DI EDpEm— g

MONGTHERAPY " SYMPTOMS
Metformin DUAL THERAPY* NO YES

TRIPLE THERAPY"

GLP-1 RA GLP-1RA 7
= 3 GLP-1 RA DUAL INSULIN
r Therapy ‘

Other
OR Agents

o T TRIPLE
 Basalinsulin Therapy

DFP4

Colesevelam v
BremeeriptineQR

ADD OR INTENSIFY
i ot atgaslin 3menhs INSULIN
ot stgosl
in3moaths

powedio Wmtat glin v
Trigl Thompy 3 months proceed

0 orinmnsily
imulin thepy

Therapy Jgortth

erachyolwge

PROGRESSION OF DISEASE m————

AACE MAY HOT BE REPIODUCED | WITHOUT EXPRESS W N FROM AXCE

’ T— ucati -
Mono- =
therapy Metformin

Efficacy” _ high.

Hypo risk— tow risk

W 1] neutral /055,

Gl Iactic acidosis

o | o
any specc
Metformin Metformin Metformin Metformin Metformin Metformin I
+ + & Lot + + f
Dual Sulfonylurea Thiazolidine- DPP<4 SGLT2 GLP-1 receptor]| [ Insulin (basal) || '
therapy dione inhibitor inhibitor agonist
Efficacy” high. intermediate Intermediate high. highest
Hyporisk fod fow risk fow isk High risk
gl neutral loss. | gain S
hypoglycemia - £ GU, dehydration
Tow. high high variable__|
—_— - s et |
Wetformin Wetformin Wetformin Metformin Wetformin
+ + + + +
i Sulfonylurea PP SGLTZ GLP-1 recepton] [[insulin (basai) || /|
H'g': inhibitor inhibitor agonist + ]
2% + + +
i su I Su | il
or| ot |
or or| DPP4i || or| SGLT24
AIC10-
12.0% o [insain ]| | or [imsui or[orr-ma}
300-350
mg/dL
with Sx \ add
nsuiin, 2D or SoLT2A:
WMetformin
+

Combination

injectable | Basal insulin + w l
therapy’ L d

Dual therapy 2013
4.4%

41.7%

INSULIN +
METFORMIN

SULFONYLUREA +
DPP-4 INHIBITOR

4.4% 4.8%

DIABETES FACT SHEET IN KOREA 2015

SULFONYLUREA METFORMIN A-GLUCOSIDASE INHIBITOR @) INSULIN @ T2D

@ MEGLITINIDE @) DPP-4 INHIBITOR

2006 2007 2008 2009 2010 201 2012 2013

Pioglitazone-Sulfonylurea
Metformin-Vildagliptin
Metformin-Sitagliptin
Metformi iptin
Metformin-Pioglitazone
Metformin-nateglinide
Lixisenatide-Metformin
Liraglutide-Metformin
Linagliptin-Metformin
Exenatide-Metformin

Exenatide (once weekly)-Metfc 1
bose-Metiormin ¢

' 4

| NMA 0.0039063 0.015625 0.0625 0.25 1 4

O Direct pairwise Hazard Ratio -v- Metformin-Sulfonylurea
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Figure 36:  Network meta-analysis of hypoglycaemic events (study end point) —
relative effect of all options compared with common comparator (metformin-
sulfonylurea)
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Pioglitazone-Sitagliptin +—a—
Metformin-Vildagliptin
Metformin-Sitagliptin
Metformin-Pioglitazone ff

Liraglutide-Metformin

Linagliptin-Metformin g :
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Figure 44: Network meta-analysis of change in body weight (12 months) - relative
effect of all options compared with common comparator (metformin=-
sulfonylurea)

Internal Clinical Guidelines Team. London: National Institute for Health and Care Excellence (UK); 2015 Dec.
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Pioglitazone-Sulfonylurea
Metformin-Vildagliptin
Metformin-Sitagliptin
Metformin-Saxagliptin
Metformin-Pioglitazone
Metformin-nateglinide
Liraglutide-Metformin
Linagliptin-Metformin

e

B NMA
O Direct pairwise
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Mean Difference -v- Metformin-Sulfonylurea

Figure 46: Network meta-analysis of change in body weight (24 months) — relative
effect of all options compared with common comparator (metformin-
sulfonylurea)

Internal Clinical Guidelines Team. London: National Institute for Health and Care Excellence (UK); 2015 Dec.

Insulin therapy

Naijve DM with A1C=9.0%

Significant hyperglycemia with A1C>=10.0-12.0%
Inability to achieve target A1C (esp. A1C=>8.5%)
despite the use of =2 OADs or GLP-1 therapy.

Consider patient motivation, CVD history, hypoglycemia
risk, age, and general well-being

Add on therapy with basal insulin at night

@ ALGORITHM FOR ADDING/INTENSIFYING INSULIN

START BAS AL (long-acting insulin)

o0 [orozuks o0 (62030

Insulin titration every 2-3 days
o reach glycemic goal:

INTENSIF Y (prandial control)

or premixd insulin

FBG 140-180 mo/dL: add 10% ofTDD
FEG 110-139 mo/dL: add 1 Unit

Insulin titration every 2-3 days to reach glycemic goal:

diabetic complications, and hypoglycemia risk

Major adverse effects of Insulin

Hypoglycemia

1-15% of T2DM patients experience >1/year
1-2% of them have severe hypoglycemia
associated with intensive target, SU use, CR, renal
dysfunction, exercise, alcohol, diabetes duration,
cognitive impairment

increase mortality rate 2-U folds

Weight gain

1-3 kg more weight

Progressive worsening of retinopathy (5%)

- proliferative retinopathy and A1C>10%

Special considerations

« old Age

- individualized by comorbidities, polypharmacy, limited LE,
hypoglycemia

- Target HbA,, ".5-8.0% (American Geriatric Society)

- 8.5-9.0% is acceptable in debilitated elderly.

« Weight
- overweight or obesity (~80%) in T2 DM
- GLP-1 receptor agonist, DPP-Li, 5GLT2i, AGi
- avoid SU, glinide, TZD, insulin

Korean Society for Health Promotion and Disease Prevention
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« Coronary artery disease

- Avoid 5U, glinide, insulin (hypoglycemia, K channel)

- CV benefit
metformin, pioglytazone unless heart failure,
bromocriptine (reduce CV events by 4o%)

- CV risk benefit
GLP-1 RA and DPP-Ui, but no long term data
colsevelam reduce LDL-C

« Heart failure
- Avoid TZDs
- metformin can be used unless ventricular dysfunction

« Chronic kidney disease

- extreme caution with use of
sU, glinide and insulin (hypoglycemia)

- avoid metformin
if cr>1.5mg/dL in men, cr>1.umg/dL in women
if GFR<30 ml/min

reduce dose if GFR<U5 ml/min (NICE guideline)

- avoid exenatide if GFR<3° ml/min (stage IV-V)

- Linagliptin, liraglutide, pioglitazone may be used

- reduced dose DPP-li exept Linagliptin if GFR < 50 ml/min,

and stop if GFR < 50 ml/min,

« Liver disease

- insulin preferred in advanced liver disease

- pioglytazone for NAFLD with mild liver dysfunction

but avoid ALT>2.5 times of NL,

- avoid SU in severe hepatic dysfunction (risk of hypoglycemia)

- avoid vildagliptin in hepatic impairment

- other DPP-liis and GLP-1 RA can be used with no dose
adjustment unless history of pancreatitis

« Hypoglycemia risk

- 3 fold risk in intensive management

- increased risk of brain dysfunction

- more dangerous in elderly

- may lead to dysrhythmia, dizziness, confusion,
accidents and falls

- increased infection (aspiration pneumonia)

- work disability, erosion of confidence

« hypoglycemia and weight gain
- SU for possible increased risk of MI, CHF, mortality
(HR 1.30-1.b8)
- insulin for possible increased risk of CV
- avoid SU metiglinide if possible
favor AACE algorithm than ADA statement
- insulin use: fail in 3 oral drug combination, acute infection,
- favor DPP-Li, SGLT-2i GLP-1 RA, metformin
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