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Over 80 years 2.8% 2.7% others

75~79 years 4.6%

00~64 years 7/0~74 years

65~69 years

Total number : 1000 person
Sourced by KIHASA



Agenda
1. Why we are interested in the elderly diabetes?
2. What are the characteristics of the elderly diabetes?

3. What are the considerations of the elderly diabetes?

4. What are the hypoglycemic agents and the cautions of the
elderly diabetes?



Why we are in the elderly diabetes?



=01 Q151 Z7} Zo]

654 O] &7 &
OHY, 2o = K Q& HlE(%)

1040(20.0)
®

20154 20254 20404

AE AT



Prevalence of

‘While the prevalence f'_'.ﬂfl
diabetes get reach the
bighest at age of 60—~069
in men, it is constantly
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age in women’

Diabetes

Korean Diabetes Fact Sheet 2076




What are
of the elderly diabetes?



Characteristics of Elderly Diabetes

Delay Dx & Cx Increase

gerontology 2008,12:67-7



Geriatric Syndrome and Elderly Diabetes

Diabetes

Comorbid
Conditions

Injurious Falls Urinary
Gait Problems Incontinence

Polypharmacy
(=6 Rx meds)

T Risk of drug AEs .
Cognitive

T Interactions _ Depression
1 Costs, 1 Adherence Impairment

Laiteerapong N, et al. Diabetes Care. 2071,34:1749-1753



Essential Factors of Assessment of Elderly
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Principles of Geriatric Medicine & Gerontology p.100



What are
of the elderly diabetes?



Treatment Options of Diabetes

GLP-1 RA
DPP-4 inhibitors
Decreased incretin effect

Increased
lipolysis

Impaired insulin
secretion

Insulin

Sulfonylureas
Meglitinides

Increased glucagon l
secretion
Increased
GLP-1 RA glucose
reabsorption

DPP-4 inhibitors

SGLT-2

| inhibitors
ncreased
hepatic glucose
production
. Decreased
Metformin ‘ glucose uptake

Neurotransmitter dysfunc’rlon TZDS

Bromocrlptlne

Adapted from: DeFronzo RA. Diabetes 2009;58:773-95.



Elderly vs Younger

Pharmacologic Options

Elderly patients -~ Younger adults

[reatment Considerations

Elderly patients = Younger adults

Am J Geriatr Pharmacother. 2009 7:324—-342



Glycemic Control

Study |Microvasc CVvD Mortality

UKPDS

DCCT /
EDIC*
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Kendall DM, Bergenstal RM. © International Diabetes Center 2009

UK Prospective Diabetes Study (UKPDS) Group. Lancet 1998;352:854.

Holman RR et al. N Engl J Med. 2008;359:1577. DCCT Research Group. N Engl ] Med 1993;329;977.
Nathan DM et al. N Engl J Med. 2005;353:2643. Gerstein HC et al. N Engl J Med. 2008;358:2545.
Patel A et al. N Engl J Med 2008;358:2560. Duckworth W et al. N Engl J Med 2009;360:129. (erratum:
Moritz T. N Engl J Med 2009;361:1024)



Consequence of Hypoglycemia

Hospitalisation
Coma3 costs*

Cardiovascular

t’ complications?

Weight gain
by defensive eating?

Death?3

Increased risk
of demential

Reduced
quality of life”

Loss of
conscioushess3

=

Increased risk Increased risk
of car accident® of seizures3

IWhitmer RA, et al. JAMA. 2009; 301: 1565—-1572; 2Bonds DE, et al. Br Med J. 2010; 340: b4909;
3Barnett AH. Curr Med Res Opin. 2010; 26: 1333-1342; “J6nsson L, et al. Value Health. 2006; 9: 193-198;
5Foley JE, Jordan J. Vasc Health Risk Manag. 2010; 6: 541-548; ®Begg IS, et al. Can J Diabetes. 2003; 27: 128-140; "McEwan P, et al.

Diabetes Obes Metab. 2010; 12: 431-436.



Management of Hyperglycemila

Patient / Disease Features More stringent 4= AIC 7% == Less stringent

Risks potentially associated
with hypoglycemia and
other drug adverse effects

lowy high

4

newly diagnosed lang-standing

Disease duration

Life expectancy

a|geipow jou Kjjensn

4

Relevant comorbidities

absant few / mild

s e

complications abeent e I severe

Patient attitude and
expected treatment efforts

Resources and support
system

readily available mited

ajgelyipow £j|enualod

ADA Standards of Medical Care in Diabetes-2017
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HbAlc Goals in Elderly Diabetes(1)

European Diabetes Working Party for

American Geriatrics Society® | Department of Veterans Affairs™ | AmericanDiabetesAssuciationgl OlderPeople’

Descriptionof Description of patient Description of patient
patientstratum  HbA, goal  stratum HbA, goal  Description of patient stratum HbA, goal ~stratum HbA,, goal

Healthy 70:75% | Noneorverymild (0% | Healthy (ew coexisting chronic lnesses;intact. | 75% | Withoutmajor 7075%
microvascularcomplications; cognitve and functional sttus) comorbicites
e expectancy of 10-15 year
Moderte 1 7.5:60% | Longdurationofdiabetes 010 8.0% | Complex/intemnedlate (examples: multiplecoeisting  8.0% | Frallpafients (dependent; | 7.6:8.5%
comorbidites years), equires combination chronicilnesses*, 22 instrumental ADLimpairments, mult-system disease; care
drug regimenincludinginsuliy ormild-moderate cognitive mpaiment) home residency, including

Multple 8090% | Advancedmicovascuar | 8090%|  Veycomplexfpoorhealh @amples ongtern | @.5% | tosewth Gement
comoridities complications andj/or care, end stage chronic linessest, moderate-severe

major comorbid ilness; e cognitiveimpaiment, or22 ADL dependencies)

expectancy (5 years

ADL=activities of ail iving

BM.J 2016;353:12200



HbAlc Goals in Elderly Diabetes(2)

» CATEGORY 1. FUNCTIONALLY INDEPENDENT
: HbA1c target : 7.0~7.5%

= CATEGORY 2: FUNCTIONALLY DEPENDENT
Sub-category A:
« HbA1c target : ~8.5%
Sub-category B:
« HbA1c target : ~8.5%

» CATEGORY 3: END OF LIFE CARE
« glycemic target : avoid hypoglycemia, individualized therapy

IDF Global Guideline for Managing Older People with Type 2 Diabetes 2013



What are and
of the elderly diabetes?



Glucose-lowering Medications

Ea B B B ES

— Sulfonylureas - Biguanides

Meglitinide Thiazolidinediones
—] analogue ] (TZD)



Insulin



Characteristics of Insulin

Alc lowering effects 1.5~3.5%

Advantages Proven effects
No dose limitation

Disadvantages Need a parenteral injection
Frequent hypoglycemia
Weight gain
Need glucose monitoring and adjusting the dose
accordingly
Require patient’s executive functioning

Diabetes Metab J 2072:36:336-344




Insulin Preparations

Activity/ Onset of | Peak
Brand Name Generic Name Type action Activity, h Compatibility

Rapid acting

Humalog
Novorapid
Apidura

Short acting

Humulin R

Insulin lispro
Insulin aspart
Insulin glulisine

Regular insulin

Intermediate acting

Humulin N and
Novolin N

Long acting
Lantus
Levemir

Premix type
Humulin 70/30
Novomix 70/30

Humalog Mix
75/25
Humalog mix
50/50
Novomix 50/50

Isophane insulin

Insulin glargine
Insulin detemir

70% Isophane insulin/30%

regular human insulin

70% Aspart protamine/30%
aspart insulin

75% Lispro protamine/25%
Lispro

50% Lispro protamine/50%
Lispro

50% Aspart protamine/50%
aspart insulin

Insulin analogue
Insulin analogue
Insulin analogue

Regular insulin

Isophane insulin

Long acting insulin
analogue

Combination of NPH and
Regular insulin
Combination of NPH-like
and rapid-acting Insulin
Combination of NPH-like
and rapid-acting insulin
Combination of NPH-like
and rapid-acting insulin
Combination of NPH-like
and rapid-acting insulin

NPH insulin
NPH insulin
NPH insulin

NPH insulin

Insulin analogues,
Regular insulin

24 (dose
dependent)

Am J Geriatr Pharmacother. 2009, 7:324-342




Before instituting Insulin therapy

Visual acuity
Manual dexterity
Cognitive function
Caregiver status

Financial ability to afford insulin

Insulin-delivery supplies

Hornick T et al. Cleve Clin J Med. 2008:75:70-78



Caveats in the Older Population

» Long acting insulin(basal insulin)

. Injection time & dose
- consider glucose pattern
- postprandial > fasting hyperglycemia
; starting basal insulin in the morning

= Pre-mix insulin
: meal time fixed

- prevention of hypoglycemia

The Joslin Guideline for the Care of the Older Adult with Diabetes 2015



Insulin Secretagogues :
SU & Meglitinide



Characteristics of SU

Alc lowering effects 1.0~2.0%

Advantages Proven glucose lowering efficacy
Long-term clinical experiences
Relatively low cost

Disadvantages Frequent hypoglycemia
Weight gain
Contraindicated in severe liver or renal disease

Diabetes Metab J 2072:36:336-344




Risk factors of Hypoglycemia of SU

Adrenergic-blocking agents Advanced age

Alcohol consumption Autonomic neuropathy
Cognitive impairment Complex drug regimens
Endocrine deficiency (thyroid, adrenal, pituitary)

Hepatic dysfunction Hypoglycemia unawareness
Intercurrent illness Polypharmacies

Poor nutrition Recent hospitalization
Renal Insufficiency Secretagogues/insulin
Sedative agents Tight glycemic control

Drugs Aging. 2004,21:511-530, Cleve Clin J Med. 2008,75:70-78



Characteristics of Meglitinide

Alc lowering effects 0.5-1%

Advantages Rapid onset of action time
Flexible dosing for those with irregular eating habits

Disadvantages Hypoglycemia
Weight gain
Frequent dosing
Relatively high cost
Avoid under 30 ml/min of CCR

Diabetes Metab J 2072:36:336-344




Insulin Sensitizers :
Biguanides & Thiazolidinediones



Metformin : action mechanism

Pancreas ’

N\

Hyperglycaemia

7

"

Liver

Muscle




Characteristics of Metformin

Alc lowering effects

1.0-2.0%

Advantages

Proven effectiveness as the first-line therapy
Low risk of hypoglycemia

Neutral effect on weight

Long-term clinical experiences

Low cost

Disadvantages

Contraindicated when serum creatinine >1.5 mg/dL in
men or >1.4 mg/dL in women, liver failure, and
advanced heart failure

Gl side effects may cause poor appetite and malnutrition
Concerns of vitamin B12 and folate deficiency

Diabetes Metab J 2072:36:336-344




TZD : action mechanism

\

Insulin

u resistance
Liver ( r | Muscle Adipose
‘ tissue
A
®

e ® ®
LW A
®e ! Glucose uptake  Glucose uptake

T Glucose output

N Engl J Med. 2004; 351:1106-1118



Characteristics of TZD

Alc lowering effects 0.5-1.4%

Advantages Reduce insulin resistance
Durable effects on glycemic control
Low risk of hypoglycemia

Disadvantages Weight gain

Fluid retention, which may exacerbate underlying heart
failure

Increased risk of bone fractures

Diabetes Metab J 2072:36:336-344




TZD and Heart failure

Absolutely contraindication in patients with heart failure

Risk factors for TZD-associated Heart Failure

Age > 70 years
S-Cr > 2.0 mg/dL
Weight gain or development of edema while taking a TZD
Treatment with loop diuretics
Use of insulin
Left ventricular hypertrophy
Presence of aortic or mitral valve heart disease

Diabetes Care. 2004,27.256-263



The Insulin Resistance Intervention
after Stroke (IRIS) Trial
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Years since randomization

No. at risk
Pioglitazone 1939 1793 1701 1491 1196 481
Placebo 1937 1778 1690 1476 1182 459

Kernan WN, et al.N Engl J Med. 2076 Apr 7;374(14):1321-31



a—glucosidase inhibitors



Characteristics of a-GI

Alc lowering effects 0.5-0.8%

Advantages Effectively reduce postprandial glucose
No hypoglycemia

Disadvantages Frequent Gl side effects
Frequent dosing
Relatively high cost
CrCl £ 24 mL/min : not recommended
Contraindicated in cirrhosis

Diabetes Metab J 2012:36:336-344
Am J Geriatr Pharmacother. 2009 7:324—-342



Incretin : GLP-1 A & DPP-IV I



Incretin : action mechanism

Glucose-dependent

A Insulin from
beta cells

Pancreas | )

Release of
=P qctive incretins =——p
GLP-1 and GIP?

y X ) W Blood glucose in
] Beta cells —

Alpha cells postprandial states

Glucose-dependent

) DPP-4
enzyme W Glucagon
from alpha cells

Inactive Inactive ( )
GLP-1 (€]]

The glucose-dependent mechanism of DPP-4 inhibitors targets 2 key defects
: insulin release and unsuppressed hepatic glucose production.
Adapted from Brubaker PL, Drucker OJ Endocrinology 2004;145:2653-2659; Zander M et al Lancet 2002;359:824-830; Ahrén

B Curr Diab Rep 2003:;3:365-372; Buse JB et al. In Williams Textbook of Endocrinology. 10th ed. Philadelphia, Saunders,
2003:1427-1483.



Incretin :
GLP-1 Agonists and DPP IV inhibitors

GLP-1 backbone | Exendin-4 backbone | sitagliptin
Cweeldy QDD Cweeldy  QD-BID. Vildagiptin
LY2189265 —— Liraglutide Exenitide QW Exenitide Saxagliptin
Albiglutide - CJC-1134-PC Lixesenitide Alogliptin
Semaglutide __ Linagliptin

2011 71t ADA Current Issue



Characteristics of GLP-1 Agonist

Alc lowering effects

0.5-1.0%

Advantages

Low risk of hypoglycemia

Weight reduction (beneficial in obese patients)
Once weekly fomulations

Decreasein dose of SU or insulin

Disadvantages

Relatively high cost

Need a parenteral injection

Gl side effects may not be tolerated in some older patients
High cost

Limited long-term experience

Diabetes Metab J 2012:36:336-344
The Joslin Guideline for the Care of the Older Adult with Diabetes 2015




Characteristics of DPP-IV Inhibitor

Alc lowering effects  0.5-0.8%

Advantages Control postprandial glucose
Low risk of hypoglycemia
Weight neutrality
Good drug for frail elderly

Disadvantages only mild to moderate lowering of A1c by 0.5-0.8%
Relatively high cost

Diabetes Metab J 2012:36:336-344
The Joslin Guideline for the Care of the Older Adult with Diabetes 2015




Clinical Guideline about DPP-IV Inhibitor

Considering DPP-4 inhibitors rather than SUs as second-line
therapy after first-line metformin in patients who are at
or for example older adults

with hazardous jobs (eg, working at heights, working with heavy
machinery) and those who

Consider a DPP-4 inhibitor as an add-on to metformin when use
of a sulphonylurea may pose an unacceptable
in an older patient with diabetes

http://www.nice.org.uk/CG87shortguideline. Accessed July 3, 2009 ,
Diabetes & Metabolism ,2011.37,527-538



A Primary Cardiovascular Outcome
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Green JB et al. N Engl J Med. 2015; Jun 8.
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Sodium-Glucose cotransporter 2 Inhibitor



SGLT-2 Inhibitor : action mechanism

Reduced glucose
reabsorption

SGLT-2 inhibitor

L’ g

» @ :
L Proximal tubule

@ scLT-2 innibitor
Increased urinary
T SGLT2 excretion of excess
w Glucose glucose
\_ (_3|UCQS€ (~70 g/day,
filtration corresponding to

280 kcal/day*)

*Increases urinary volume by only ~1 additional void/day (~375 mL/day) in a 12-week study of healthy subjects and patients with Type 2 diabetes.*

1. Wright EM. Am J Physiol Renal Physiol 2001;280:F10-18; 2. Lee YJ, et al. Kidney Int Suppl 2007;106:527-35;
3. Hummel CS, et al. Am J Physiol Cell Physiol 2011;300:C14-21; 4. S Nair, Practical Diabetes Int 2010; 27(7): 311-316



Characteristics of SGLT-2 Inhibitor

Alc lowering effects  0.6-0.8%

Advantages Low risk of hypoglycemia
Decreasing Weight & blood pressure
CV safety

Disadvantages Increase incidence of genitourinary tract infection
Caution :

renal impairment
loop diuretics
low body weight

Curr Med Res Opin. 2012;28(7):1173-1178
Ann Med. 2012;44(4):375-393




PROFILES OF ANTIDIABETIC MEDICATIONS &

SGLT-2i noderate N COLSVL BCR-OQR  IMSULIM PRAML

WEIGHT MNeutral MNeutral Meutral Meutral

Mot

Effective

wiﬂ_llw Dose
RENAL/ W PPry Adjustment
Gl N  Mecessary Mewtral Meutral Meutral Meutral Mautral
B . (Except
Genital Linagliptin)
Mycotic g
Infections

Gl Sx Moderate Moderate Neutral Newutral Modemte Mild Modemte Moderate

_HF ) Moderate MNeutral Neutral
CARDIAC Possible

Bemefit
AS VD Neautral [y

Moderate
BOME Neutrl Neutral Neutral MNeutral Neutral Fractum Meutral MNeutrl MNeutral Neutrl Meutral
Risk

Fawr adverse events or possible banefis Usa with caution Likelhood ofadverse affects T Uncertain effact

COPYRIGHT & 2006 A ACE MAY NOT BE REPRODAU-CED IN ANY FORM WITHOUT EXPRESS WRITTEN PERMISSION FROM AACE.

ENDOCRINE PRACTICE Vol 22 No. 1 January 2016



Glucose-lowering algorithm for patients with TR2DM

Frail iteria:
Recommended glucose targets : railty criteria

. Care home residence
Fasting glucose range=7.6-9.0 mmol/L, Significant cognitive decline
— _ o
AE R S TR Major lower limb mobility disorder
History of disabling stroke

*‘ Failure to achieve glucose targets

Failure to achieve glucose targets

European Diabetes Working Party for Older People / Diabetes & Metabolism 37 (2017) S27-538



Conceptual model of
Personalized Decision Support

BMJ 2016;353:12200



Thank you for your attention!!






Geriatric Syndrome and Elderly Diabetes
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Geriatr Gerontol Int 2009 9: 105-1174




