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= s a metabolic disorder characterized by the

~ presence of hyperglycemia due to defective insulin

secretion, defective insulin action or both

.
e —

o e —

= Type 2 diabetes may range from predominant
Insulin resistance with relative insulin deficiency to

Nith _insulin-,“’"

CDA 2013 Guidelines; Can J Diabetes. 2013;37(suppl 1):81-S212.
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~ & =371 million people worldwide affected e
- " =1in10'people or 3 cases/sec or ~552 million by 2030

= ~10% DM1, DM2 dramatically increasing

= For every 2 people known DM one is undiagnosed

= ~80% of people with DM will die as a result of heart
disease or stroke

Direct costs for medication & supplies ranging from

000 to,$15,000 a year. "1—“

20t a will cost the
Canadian healthcare system $16.9 billion a vear

CDA 2013 Guidelines; Can J Diabetes. 2013;37(suppl 1):81-S212.
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The Invasion of the Baby Boomers!
Diagnosed with Adult Onset Diabetes.

@ 2008 Diabetas Health



1. Nutrition
2. Physical Activity =
3. Insulin

g. Pancreatic transplant)
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= To attain optimal glycemic control

= To prevent or delay the onset and progression of
complications

= To achieve Individual satisfaction & quality of life
inimize potential adverse events related to
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o= Stlmulates glucvse uptake & metabolism | by muscle &
- adipose cells
= |nhibits glucose output by liver (gluconeogeneis)
= |nhibits hydrolysis of triglycerides in adipose tissue -
(glycolysis)
= Stimulates amino acid uptake & protein synthesis |
= |nhibits protein degradatlon IN muscle & olher.,pgjg—"

egulates . @gene transcr erous cell types
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\ ‘ \"'_ Endogenous Insulin
— Bolus Insulin
— Basal Insulin

\
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Insulin Effect




Insulin secretion

Glucose level

(pmol/min)

(mg/dL)

S0 Meal Meal Meal e
== Type 2 diabetes
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Polonsky K, et al. N'Engl J Mea 1996;354:777
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Plasma Insulin levels

Rapid -lispro/aspart/glulisine 3-5 hrs

= BOLUS INSULINS

regular 6-10 hrs (6.5 CDA)
= BASAL INSULINS

Intermediate NPH up to 18 hours

detemir ~ 16-24 hours

glargine ~ 24 hours

l

——=

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hours

0 es are appro allo 0 ative p DOSE A al patie sy 0le




Avallable Insulin

JLANLSTLO

Vs rae m
WOI'K Ifs

—————

FEedK
AcCtion

ap  Lispro (Humalog) | 10-15 min = 3-5 hrs
| analog Aspart (NovoRapid) | 10-15 min 1-1.5 hr 3.5-4.75 hrs
i e R ___| Glulisine (Apidra) 10-15 1-1.5 hr 3-5 hrs
Short acting | Regular (R,Toronto) | 30-60 min 2-3 hrs 6.5 hrs
Intermediate | NPH (N) 1- 3 hrs 5-8 hrs Up to 18 hrs
acting Humulin N
Premixed 30/70,40/60,50/50 30-45 min* 4-8.6 hrs* 10-16 hrs*
human
(%R%N)
Premixed Humalog Mix 25, 5-15 min* 4-8.5 hrs* 10-16 hrs*
analo Mix 50 NovoMix 30
Glargine (Lantus) 90 min ak
Blunted 16-24 hrs
peak

CDA 2013 Guidelines, Can J Diabetes. 2013;32(suppl 1) except for *

*Pearson J &Powers M.: Systematically Initiating Insulin. The Diabetes Educator 2006; 32; 19-28S




Breakfast Lunch Dinner Normal insulin secretion
NPH

g Bl Regular insulin

l;

3

[~ §
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a=m REG NPH REG NPH
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=]

4:00 8:00 12:00 16:00 20:00 24:00 4:00 8:00

Time

Adapted from Leahy J. In: Leahy J, Cefalu W, eds. Insulin Therapy.
New York, NY: Marcel Dekker; 2002:87; Nathan DM. N Engl/ J Med. 2002;347:1342-1349.



Anzlogug Insulin — rapic & lorig)-

216Eing
Breakfast Lunch Dinner Normal insulin secretion
RAPID ACTING
- ANALOGUE
2 B GLARGINE
< | ™ DETEMIR
c !
5
/)]
o LL
=i
4: 00 12:00 16:00 20 00 24:00 4:00 8:00
Time

Adapted from Leahy J. In: Leahy J, Cefalu W, eds. Insulin Therapy.
New York, NY: Marcel Dekker; 2002:87; Nathan DM. N Engl J Med. 2002;347:1342-1349.






Injection. Devices

)

Sanofi ClikSTAR refillable Pens

Silver Lantus Purple Apidra

Pre-filled Lantus and
Apidra Solostar

- —
o — - -

e —
o

e

NovoPen 4

NovoPen Echo -
replaces Jr

Accurate, easy to use, attractive.
For discreet dosing

Precise dosing in half-unit increments
LUXURA HD  from 1 to 30 units for pediatric patients

Lilly Pre-filled Kwikpen at
bottom

o — ——



== Consult directions witheach pen

e

= New needle tip for each injection

= Re-suspend cloudy insulin, tap to send any air
oubble to needle end -

= Prime with a 2 unit shot each time, a drop of
Insulin should appear, repeat until a drop appears.

= Dial dose

st o
ectio TETTE——

el

IScard needle tip — de noet store with

needle tip on
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Because he knew the importance of daily
injection site rotation, George went to
axtrames to avoid problems.




RIECTIGNHE

RN eyrsyrnge/needle tip With eachnnection= ave)o
~ lipohypertrophy.(see middle below)

~ = Regardless-of BMI — Needle length 6mm or less
= Subcutaneous injection, If necessary pinch up skin
= Count to 10 before removing needle

= Abdomen has fastest most consistent absorption
followed by upper arm, thighs, buttock

= Rotate site daily. Avoid the area 2 inches around the

» belly button. -

> =

......

> o ‘ Lipohypertrophy




laliands SViinee

SEREEsuUSpeEndcloudy TRSUltRy geRtyAeIING
~orrocking gently:back and forth 10-20 time
_{.JJ:IAKE

— |Improperly mixed cloudy insulin can lead to substantial variability
— Small study showed only 9% mixed NPH properly before injection

= Draw alir into syringe equal to dose of insulin & inject into
vial

= Hold vial upside down and withdraw correct dose of insulin
plus a little extra

ﬂ'mk for bubbles tap syringe, expelian bubbles-a_;;(mg_
fia Insuli

ve needle from vial and perform: injection

SIWEEn Hands:
N —

==

Barnett AH. A review of basal insulins. Diabet Med. 2003;20:873-885
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:_-:__:_ane_ opened.keep at room temperature for 28 days (room temperature
Injections are less painful ) Once opened discard at end of specified
Interval whether room temperature or refrigerated

— Humulin and Humalog NovoRapid, Lantus < 30° C
— Apidra < 25°C

— Novolin < 25°C

— Levemir < 30°C for 42 days

= |nspect appearance
— clear insulin'should be clear
cloudy isuli

rior to use cloudy insulin should be adequately re-suspended by
gently rolling between hands or gently rocking back and forth 10-20
times. Avoid excess shaking to prevent clumping and muting of effect



RASulindPese

BV RASUINATESIVERHET AN/

———————

e

= Typically 0.3-0.5 units/kg. ——
= 40% TDID-basal, 20% bolus 3x a day

JHE

DM2 adding basal with oral agents:
= |nitiate at a dose of 0.1 to 0.2 units/kg of body weight
= Alternatively can initiate with 10 units at bedtime

= Jitration is 1 unit per day until fasting BG 4-7 mmol/L —~ath
%y need to A ﬁentﬁpﬁﬁiﬁ’ e
-Pw’ ed (30/70, Mix 25,50, or added to oral agents):

= Start 5-10 units once or twice daily (or lower)

= |ncrease by 1-2 units till BG target reached pre-meal




ACIOLSYNYREGINERLSEIECTION

- NOUEVEryone can tsertnermost ormm.-ll recu nen™

——-——-———- >
——— - - —
o

~-‘I\7I‘§t'6()n3|tlermany factors: . =
- —Expected duration & quality of life

— Patients treatment goals

— Self-management skills

— Socioeconomic

— Lifestyle

ﬁglmen should minimize frequency of hypoglycemia
N
gimen sho eve 1a




Regimen - Conyventional

Marning Afternoon  Evening Might
RIS

Breakfast:

2/3 INT = 27U

1/3 RA/SA=13U [ 40U
Brkfst Lunch Dinner Bed Brkfst Supper:

2/3 INT = 13U
= For DM2, consistent schedule 1/3 RA/SA = 7U }ZOU
= 2/3 TDID before breakfast, 1/3 before supper
Eaigiinsulin NG /3 SA/RA
i Benefitsy = fimitations
- No mealtime flexability

" Long-acting/intermediate  * Long-acfing/intermediate

T —
~* Simple

« 2injections T Risk nocturnal hypo

« Can teach to adjust No ‘fine tuning’

Day time control difficult



Regimen - MDl S Injections/day;.

Rapid or short (R or S) wes e
Long-acting/intermediate

Moming  Afternoon Evening Night -1 / 3 S-upper:=-<ZGU~:: -
R/S R/S

Breakfast: Same
27 INT, 13 RA

! Long-actingfintermediate 1 I Long-acting/intermediate

Brkfst Lunch Dinner  Bed Brkfst Supper;1/3 RA/SA =7U
Bedtime: 2/3 INT = 13U

= RA/SA+INT still at breakfast, RA/SA Supper INIT at HS
= 2/31nsulin dose before breakfast, 1/3:split supper and HS
___,.1/3 SA/RAaleneat:supper, 2/3 INT.given HS

BenefitSys lfimitations
e |'Risk nocturnal hypo « Lack daytime flexibility
* 1 Flexibility to change doses < May need between meal
snacks

« Can AINT/LA to target FBG



Regimen - MDl 4-5/Injections/day.

Rapid or short (R or S) s e

Long-acting/intermediate

60% RA/SA = 36U
Split 35%B, 30%L, 35%S

Brkfst Lunch  Dinner Bed Brkfst
INSULIN: TIME:
R/S Before breakfast
RIS Before lunch _
RIS Before dinner BreakfaSt — 13U

Long-acting/intermediate Before bed -
+/- before breakfast or lunch LunCh = 10U

Supper = 13U

© leadership Sinai Centre for Diabetes

= 40-50% TDID basal (INT/LA)
=050:6000pre-prandial (SA/RA): 35%B, 30%L, 35%S
. BenefitsSua S lfimrtations

. | Risk midday/nocturnal hypo

4-5 injections/day

* 1 Flexibility to change doses
 Can target prandial & FBG

Frequent blood monitoring
$$

Needs DHCT support



Reqimeni=xPUmpaliherap)

Meal BOLUS BOLUS

Dosage instructions
are entered into the
pump’s small computer
and the appropriate
amount of insulin is
then injected into the
body in a calculated,

BASAL Insulin — — — Blood glucose e
Insulin pump

@ Leadership Sinai Centre for Diabetes

= RA/SA insulin given on continual basis to mimic pancreas
= Premeal ‘bolus’ depends on meal, BG, CHO & activity

W— Benefits Limitations
~ « | Day - day variationin absorp
__.4 i FIeX|b|I|ty to change doses °* 1 Risk Hyperglycemia & DKA

« Eliminates MDI’s $P$$$$$$S
 Can bolus in between meals Needs DHCT support

Needsimotivation, ability



Example=J2efINenCnangey -
S 30/70; 25 AW, 20, SUPpEr

zllosrning Afternoon g\llgning Night -4 LOWS 2-3AM
; = Highs in AM
= 2hr after supper good

*
L
4

' Long-acting/intermediate ' Long-acting/intermediate
Brkfst Lunch Dinner Bed

Rapid or short (R or S) ses s . .
= Maintain 30/70: 25 AM

lI\Qﬂlosming Afternoon Ewllgning Night ~ 7 U SA S u ppe r —

-
.0

Yy ' = Move 13U INT bedtime

! Long-acting/intermediate | T Long-acting/intermediate
Brkfst Lunch Dinner Bed Brkfst




Example — Regimen Change
30/70; 25 AM, 7U SA

R

Morning Afternoon Evening Night

RIS RIS Supper, 13U INT bedtime
e 5o = Fasting OK, 2hrs after
! Long-acting/intermediate 1 T Long-acting/intermediate breakfaSt OK

Brkfst Lunch Dinner Bed Brkfst

= Pre-lunch, 2hr post-lunch
consistently elevated

= 45U/day 50% basal = 23U
INT or LA

= 22U pre-mealsdivideds.
35%B, 30%L, 35%S =8U
at.breakfast, /U Lunch,

Brkfst TLunch TDlnner ;3ed ;3rkfst 8U SUpper

= May consider 10% | in
TDID b/c regimen more
physiological

Rapid or short (Ror S) s e

Long-acting/intermediate s
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— *EBleed glucose IeVEISTTENECT PHOIFAST OS€ )

= Check BG at times related to the insulin action:
—_— Eg. Lantus check fasting...can 1 or | by 1-2 units accordingly
— Eg. 2hr post-meal reflects RA insulin

= Adjust 1 insulin at a time
= Adjust 1 dose at a time
= Adjust dose by 1 or 2 units at a time or 10%

= _lLook at BG pattern: | ‘
Address hyioi iﬁi ’ T T——
— Pre-prandial .

— Post prandial




‘Okay, now lat’s try thosa
diabetes medications on him!”™

& 2005 [iabwtes Haalth



CLIVER ——
increased glucose

Metformin 4 TZD
(TZD) (Metformin)

Insulin insulin
Lower Blood Sugar
Levels Gut Carbohydrate

Sulfonylureas

Insulin glucosidase
"

cretion

inhibitor
GLP-1, DPP-4
glucagon g GLP-1, DPP-4
inhibitor Inhibitor

suppression



T Satiety
GLP-1 analogues

thiazolidinediones
DPP-4 inhibitors
GLP-1 analogues TInsulin Secretion  ADIPOSE -

sulfonylureas TISSUE
INTESTINE y
Slow CHO Absorption nonsulfonylureas

pha-glucosidase DPP-4 inhibitors
inhibitors

TPeripheral Glucose

| Glucagon Secretion Uptake

LP-1 anal -4 Inhibi
G analogues DPP-4 inhibitors thiazolidinediones

GLP-1 analogues biguanides



Six Classes ofi Oral Hypoglycemics
aric GLP-T Arlalfoglias

Bguamdesf— ——— — —
= Thiazolidinediones

= Alpha-Glucosidase Inhibitors

= Sulfonylureas

= Nonsulfonylureas (meglitinides)

= DPP-4 Inhibito G T —
- alogues -
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- — Decreases sugar output om liver —
— Secondary effectincreased-peripheral sugar uptake

« ==Start 500mg-BID or 850mg QD & slowly titrate up

= Minimize Gl upset by taking with largest meals or use long
acting form (Glumetza) to reduce side effects

= See | FBG In 3-5 days, 1-2 weeks for maximal effect
= BG lowering effect peaks out ~1500mg/day.

= Nausea, vomiting, diarrhea, headache, agitation, sweating,
weight loss, decreased vitamin B12 levels (1500mg daily

‘f{’more than'3 years), Lactic Acidesis - et

T —
€5 not causeiypoglycemiau

— Decreases Fasting Blood Sugar 3-3-3.9 mmol/L
— Lowers A1C 1.0-1.5 %
— | LDL & TG, slight 1 HDL

SEBIgUAndeTIVIEtoNminF=1= Choiceinedicatic _L_)Az. —




-

--“—f)eweawswrpherahnsulm re5|stance T BG uptake in muscle c
Secondary — decreases glucose output from liver

~ = Not 15tline b/c of risk of edema, wt. gain, CHF, fractures & CV outcomes
=  Avandia 2-8mg daily, Actos 15-45mg daily, without regard to food
= BG lowering starts in 2 weeks, 6-12 for maximal effect
= Does not cause hypoglycemia

=  Not approved for combination use with insulin

= Liver monitoring required. No dose adjustments for renal insufficiency <
Ects: upper respiratory tract infections; fluid retentign,_hW

crease Fasting blood sugar 2.2 -3.3 mmol/LL
— Decrease A1C 1.0-1.5%
— Avandia 1 HDL (~10%), LDL, +/- TG, Actos 1 HDL (~10%), <LDL, | TG 10-20%
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e c————

= Stimulate msulln secretlon N beta cells in presence of glucose

—
L

— — Glyburide: 2.5-5mg OD to start and titrate. 10mg BID max
= Take 72 hour before meals...must have regular carbohydrate intake

— Giliclazide: Usually MR formulation. Start 30mg QD with breakfast and
titrate q 1 -2 weeks. Swallow whole. 120mg max ’

— Glimepiride: Start 1mg QD and titrate g 1-2 weeks. 8mg/d max. Take with
breakfast or first meal

= Side Effects: Hypoglycemia, weight gain (2-3kg), sulfa allergy, avoid
}_ay.rlde in.nenal failure

<

& glimepiride are’

ﬂé ‘ pendent poglycemia than glyburide but $
. inical Effects:

— Decreases Fasting Blood Sugar 3.3-3.9 mmol/L
— Decreases A1C 1.0-1.5%

— No effect LDL, TG, HDL




Taroet Pancreas "

P\Jon-sulfonyluraaa—J\/Je:Jl]'t]n]des: neoaglinide (Gluconorrn), Nateglinide (Starlix)

—

‘_‘I—Reqwres-funttlomng beta cells. e e —
... = Rapid onset peaks in 1 hour duration 4 hours

"”“_-'Resto-es“l‘srﬁhase iInsulin release, blunting postprandial glucose excretion
Option If allergic to sulfonylureas

umulate shert term glucose dependentinStliinieleases

= Repaglinide: Start at 0.5-1mg TID with each meal. Titrate weekly. Then at
15t bite or 15-30 min prior to meal. Must dose adjust for elderly. Avoid with™
gemfibrozil.

= Nateglinide: Start at 60-120mg QD-TID before meals. Titrate weekly to a
maximum of 180mg TID. No dose adjustment in elderly. _‘

il ——

more flexible

Side Effects: hypoglycemia but less than sulfonylureas, weight gain (less)

= Clinical Effects:
- Reduces after meal blood sugar peak by 3.3 mmol/L
Reduces A1C 1% for repaglinide, .5% for nateglinide



Jarget Gut

~ = Alpha-glucesidase Innikiter="12acamese(Gltucehay):
-~ - Blocks o- glu005|dase I brush berder of small intestine that converts

~carbs tormoenoesaccharides
— Delays carbohydrate absorption and reduces postprandial BG

= Dosing: Start with 25mg QD-TID & titrate slowly by 25mg/day q 2-4
weeks as tolerated to max of 100mg BID-TID. Take with first bite of
meal. No dose adjustment until CrCl < 25 mL/min

= Peaks out in effect at ~ 50mg TID; higher doses - side effects
= Side Effects: 30% Gastrointestinal: gas, abdominal discomfort, cramps.

. T T m——
- S REt caluse hVpPeuiVe stiteatiVpPoes With pure sugar,

WMe elbysy  —

« Clinical Effects:
— Reduces after meal blood sugar by ~2.8 mmol/L
— Reduces A1C 0.5-1%
— No effect on LDL, HDL, slight |TG's




~ = |ncretin Hormones

‘:.:.——-__

— GLP-1 Glucagon-like Peptide 1
— GIP Gastric Inhibitory Polypeptide

= Produced by Gl tract Iin response. to =
carbohydrate intake

- Discovered when Insulin response to oral

ucese Wﬁﬁﬁﬁeg (6] exc@mespﬁmmtv.




Reduced Incretin Effect In

Heality Indbiciicks (n=a) o Ol glucoss {50 0400 mil)
o Eoghosmic I glucoss

IR-Irssslin i)
B B

et

a
- B0 Paatiarihs Wikh Type 2 Chabales (ne )
Timea {min
g
&
E
&
i Reduced Increfin Effect
e —
TR — IR = iImmunaraactive
i *P20.05 Thmer (i)

Approximately 60% to 70% of the Incratin
effect iz related ta GLP-1 and GIR '#
Adapted from Nauck M &t al.®

www.incretin.com.tw



Degradation
by the
DPP-4 enzyme

Physiologic
blood
glucose
control

A GIP (1-42) /\ GIP (3-42)
GLP (7-36) GLP-1 (9-36)

Artistic rencdition

__-,_.C-;Iucose dependent stimulation of insulin secretion
SR Gllicose depended suppression ofiglucagon Secleton

ﬁﬁﬂ@g.of-gas{ﬁ
mprovement in beta cell function & preservation

= |n animal studies increase in beta cell mass
= [Feeling of satiety, reduced food intake
=  Weight less www.incretin.com.tw




. THESE ARE NOT ORAL AGENTS
~ = Exenatide (Byetta) -Synthetic form of a protein found in the
saliva of the Gila monster that mimics the actions of (GLP-1)

= Liraglutide (Victoza)- Human GLP-1 An analogue closer In
structure to native GLP-1 than exenatide

Injectable therapy used in Type 2 DM using sulfonylurea,

metformin or combination of both .
@Q@EIEE et

sAltered when made to be more resistaaﬁﬁIBPPA.d_eg
theihaliEliferand durati R

e



http://www.google.ca/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/c/ce/Gila_Monster_head.jpg/220px-Gila_Monster_head.jpg&imgrefurl=http://en.wikipedia.org/wiki/Gila_monster&h=199&w=220&sz=17&tbnid=Pphvt60u-JEFkM:&tbnh=98&tbnw=108&prev=/search%3Fq%3Dgila%2Bmonster%26tbm%3Disch%26tbo%3Du&zoom=1&q=gila+monster&docid=bi5mX00cpYvh5M&hl=en&sa=X&ei=D1agT-jyMYzoggePh6mHDg&sqi=2&ved=0CDgQ9QEwAQ&dur=3938

~
5— g\.)-.a‘—‘.d-n_-. -r\} —

VAPRIGVEG b-\'C" =

1—Appreved1ntombo with MET +/or a SULF In pts Wlth D1\/I2 when MTD"
oral therapies + diet & exercise inadequate

_N'EW With glargine (+/- MET) when glargine, diet & exercise inadequte
= Avallable as: 5 or 10mcg pre-filled pens (Fridge, prime once)
« Start at 5mcg SQ BID & titrate to 10 mcg BID after Imonth
— No dose adjustment with MET, 50% dose with SULF
- Nausea, Gl side effects (40 — 50%) limit ability to titrate
Vomiting (13%), Diarrhea (13%), Dizziness, Headache (9%)
— Causes hypoglycemia in combo with, SULF
en< 60 min before meals. No meal or.forgot = no dose ~f
if Grellis < 30mL/min

ﬂ“@rﬁe Jestroparesis & slow medication absorption

eduction in post-prandial BG & weight

— Reduces after meal blood sugar by 2.7 - 4.5 mmol/L

- Weight loss average 2.5-4 after 1 year; reports of maintained weight loss




L—ncietindMimeticsi-\Victioza

2 Agoroveel \Wisiy 20010
= Apprevedinicompoe withr MET or METF +SULEIR ptSwithrDM 2iwaen- VD oral
~ therapies .+ diet & exercise inadequate ——— f
= Avallable as: 2 x 3mL pre-filled pens 6 mg/mL (Fridge)
“ = Multi-dose pen can deliver 30 doses of 0.6mg, 15 of 1.2mg & 10 of 1.8mg
= Start at 0.6mg SQ QD x 1 week, then 1.2mg QD
— Based on clinical response can increase to 1.8mg QD
— No dose adjustment with MET, use discretion with MET + SULF (| SULF)
— Nausea, Gl effects (~30%) limit ability to titrate; deemed to be less than Byetta
— Vomiting (~10%), Diarrhea (~17%), Dizziness (~6%), Headache (~9%)
— Causes hypoglycemia in combo with SULF
= __Given .once daily, anytime, independent of meals _—
can change injection site and timing without changing dese
in ne)deseichange...doine nod — severe
, prandial BG & weight
— Reduces after meal blood sugar by 3.3 — 3.9 mmol/L
— May reduce FPG if given with supper
-~ Weight loss average 2 — 3 kg

— Reduces HA1C 1-1.5%
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__ In vitro and in vivo DPP-4 inhibition increases levels
of intact incretins (GLP-1 and GIP).'&

s DPP-4 inhibitor

-~
o
g

DPP4 -

GIP (3-42)
+ GLP-1 (9-36)

J’ —

www.incretin.com.tw



Cr="NaW Clelgs" D~ ~=%

~ = Sitagliptin (Januvia) — -
= = Saxagliptin (Onglyza)

= Linagliptin (Trajenta)

= Prolongs effect of naturally occurring GLP-1

» Side Effects: most do not experience any side
effects

__Some possible side effects Upper resplratory tract
Infection, stuffy nose, no effect.on weig t‘—“
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ey Adjunct to diet and exercise, combo with Metformin When diet &) exercise RS
Metformln madequate-I\/IET + SULF

- = =NEW:Add.ente-premixed/ INT,LA insulin (+/- MET) when inadequate response
= Available as 25, 50, 100mg film coated tabs
= Usual dose: 100mg once daily (AM) with or without food

= Precautions: Dose adjustment in moderate to severe renal insufficiency &
elderly: -

— CrCl 30-50mL/min 50mg daily, < 30mL/min 25mg daily
= No dose adjustment in mild to moderate hepatic insufficiency
= Not to be used if pregnant or < 18
rse effects:

— HA1C 0.6-1.4%
— FBG ~ 1.0 mmol/L & 2hr post-prandial 2.6 mmol/L

= NO Weight gain, rarely hypoglycemia
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= Approved for use in combo with Metformin or a sulfonylurea When metrormil

= sulfonylurea alone or'\7\7|th dlet & exercise inadequate 2

« = NEW: Addrente-premixed/ INT,LA insulin (+/- MET) when inadequate response
= Available as 2.5, 5mg film coated tabs
= Usual dose: 5mg once daily (AM) with or without food

= Precautions: Dose adjustment in mod - severe renal insufficiency & elderly:
— CrCl 30-50mL/min 2.5mg daily, < 30mL/min 2.5mg daily

= No dose adjustment in mild to moderate hepatic insufficiency
= Not to be used if pregnant or < 18

- Sse effectss gl
tuffy.nose(5% Headache (5%), dia@bdommamm-

jor loglefie

lon’in fas INg, post prandial glucose & HA1.C:
— HALC ~0.83% with metformin, ~0.72% with sulfonylurea
— FBG ~ 1.0 mmol/L & 2hr post-prandial 2.6 mmol/L

= NO Weight gain, rarely hypoglycemia
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= Approyed in adults with DM2'as monotherapy with diet & exerciseror
: combo therapy: with- MET, with. SULF, or. both MET+SULF

- = 5mgrence.daily~(filmcoated tab), with or without meals

= Precautions: Pancreatitis, CHF, PGP or CYP3A4 inducers,
Immunocompromised pts, pregnancy, nursing women, pedlatrlc (<18),
geriatric (265), renal or hepatic impairment

= Monitor BG/A1C, Renal/hepatic function before & during .
= Adverse effects:

— Rarely hypoglycemia on it’s own, but 1 Wwith sulfonylureas

— Typical headache, nausea, diarrhea

— _Stuffy. nose, sore throat

" Ne dose adjustment with mild-mod renal/lhepati impair-lvr-lenftlas-.--!__d
' VEremena atimimpmﬂ%.o experience

INg, post-prandial glucoese & HALC:

— HALC ~0.44% alone and 0.5% with metformin or a sulfonylurea

— HALC ~ 0.72% with combo metformin + sulfonylurea
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- Sulfenylurea Post Prandial 1.0-1.5% Once daily desing
:aa'aﬁfa‘e"(Diam‘lmm—"FBG Less hypoglycemia
Glimepiride (Amaryl) Less weight gain
Meglitinide (Gluconorm) | Post Prandial & FBG 1.0-1.5% Less hypo/wt gain

Flexible in meals
Meglitinide (Starlix) Post Prandial 0.5% Less hypo/wt gain

Flexible in meals
TZDs R05|glltazone Post Prandial & FBG 1.0-1.5% Edema, CHF, fluid

retention , wt gain, CVE_L

(Glucobay)

Prandial & FBG

retention , wt gain, CVE

Postprandial

No wt. gain or hypo
30% have Gl

DPP-4 inh. Sitagliptin

(Januvia), saxagliptin

(Onglyza), linagliptin
(Trajenta)

Postprandial

~0.6-1.4%

No wt. gain or hypo




- Combination: = | Decrease in A1C %
‘Sulfonylurea + Metformin 1.7
Sulfonylurea + Rosiglitazone 1.4
Sulfonylurea + Pioglitazone 1.2 -
Sulfonylurea + a-glucosidase inhibitor 1.3
Metformin + Rosiglitazone 0.8
Metformin + Pioglitazone 0.7 “

113—,*

0.7

Pioglitazone + Sitagliptin

0.7

** Insulin

NO MAXIMUM
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-~ 60% of persons with this disease will eventually require
iInsulin therapy to adequately control blood glucose
levelst?

= |t should be explained to all patients with diabetes that
insulin will likely be necessary because of the'natural
progression of beta cell loss and not because of their
failure to manage the condition?

1. Wright A, Burden AC et al. Sulfonylurea inadequacy: efficacy of addition of insulin over 6 years
in patients with type 2 diabetes in the U.K. Prospective Diabetes Study (UKPDS 57). Diabetes
Care. 2002;25:330-336

2. Triplitt C,How to Initiate, Titrate, and Intensify Insulin Treatment in Type 2 Diabetes US Pharm.
2007;32(10):10-16
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~ = [nsulin regimens should be tailored to the individual’s —

- treatment geals, lifestyle, diet, age, general health,
motivation, hypoglycemia awareness status and ability for
self management. Social and financial aspects should also
be considered. There are many options:

— Starting with a bedtime insulin in addition to oral
antihyperglycemic agents

— Starting with a Premixed insulin

ﬂirting with Intensive insulin thﬁ%

CDA 2013 Guidelines; Can J Diabetes. 2013;37(suppl 1):$1-S212.
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i;-ﬂhei-r Initiatien-regimen
= Type and starting dose of insulin, explain onset, peak,
duration, preparation and storage

= Titration schedule, when to check and what blood. glucose .
targets are being used for titration

= Hypoglycemia: symptoms, prevention, treatment

iIckeday guidelines
ction deviCe; tEChnIgUE; IOn OfSIt —_—_

JISCUSS CONCErns




in Initiation in T
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~— = _nsulin: NPH, Glargine, Detemir
= Starting dose 10 units daily at bedtime

= Titration is 1 unit per day until fasting BG 4-7 mmol/L is
achieved. Monitor at least 1/day fasting

= | ower starting, slower titration and higher targets may: be
considered for elderly or normal weight subjects

= Do not increase dose if person experiences 2 episodes of
pPoeglycemianin 1 week or any. nocturnal hypoglycemia

CretagoW

CDA 2013 Guidelines, Can J Diabetes. 2013;37 (suppl 1) Appendix 3
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)l  A1C < 8.5%

| AM1C 2 8.5%

J

|- Lifestyle TFET ion of nutrition therapy and physics

Symptomatic hyperglycemia |

with metabolic

l with another agent from a different class

Start/t MET

decompensation——
fmmotattarget Initiate metformin immediately Initiate-insulin
- 2-3 months e Consider initial combination + metformin

If not at target

Add/Intensify insulin regimen

Add an agent best suited to the individual: Degree hyperglycemia, risk hypo,
comorbidities, preferences/access to treatment, COST, BG efficacy/durability

If not at target

T —

Timely adjustments to and/or addition of antihyperglycemic agents
should be made to attain target A1C within 3 to 6 months

CDA. Can J Diabetes 2013;37(suppl 1)



Drug-Drug; & Drug-Disease
Interaciions

Bt CCG"“". Propranelol; Biseprelel; Ate CC —
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— Mask signs & Signs & Sc—hypoglycemla (palpitations, tremor, hunger) ——
__,____.=...C.an prolong.a hypo episode b/c block countereg hormones

= Steroids: eg. Prednisone, methylprednisone, dexamethasone
— Increase hepatic glucose synthesis, inhibit peripheral glucose uptake

= Sulfonamides: eg. Bactrim, Septra
— Potentiate effects & reduce renal clearance of sulfonylureas

= Fluoroquinolones: eg. Ciprofloxacin
— May Increase insulin release from islets of Langerhans cells

ide Diuretics: eg HCTZ, mdapamlde
' SHApPhiNeE, risper

A LCOHOL**

— Reduces glucose synthesis by the liver, reduces glyconeolysis



“We can control your BG levels.
But I'm afraid you're still going to be goofyl”

& 2008 [habarss Mazlth




Targets for Blood Gluco Control
O lj Cerzczir Guldeln:

wer AlC <7.0% in order to reduce the risk of microvascular & If |mplemented -
.. early in the-course of disease, macrovascular complications

* Less stringent A1C targets (7.1%—8.5% in most cases) may be
appropriate in pts with type 1 or type 2 diabetes with any of the following:
a) Limited life expectancy
b) High level of functional dependency
c) Extensive coronary artery disease at high risk of ischemic events
d) Multiple comorbidities

e) History of recurrent severe hypoglycemia
A1C <7.0% despite effective

: oglycemia unawareness
= ngstanding di
IC agents, including intensified basal-bolus insulin therapy

or pre-meals 4 to 7 mmol/L
= 2hr post-prandial 5 to 10 mmol/L
= |f A1C targets not reached 5-8 mmol/L 2 hrs after meals

CDA 2013 Guidelines; Can J Diabetes. 2013;37(suppl 1).
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" |[ncrease In physical activity
= Taking too much medication -

= Missed or delayed meals/snacks

Ing too little food -s__.—“‘
onol without eating
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Neurogenlc symptoms are Con3|dered warnlng

—*“"sym ptoms™

— Adrenergic: trembling, palpitations, anxiety, arousal,
pallor

— Cholinergic: sweating, hunger, nausea

= Neuroglycopenic symptoms are more advanced
symptoms
nsatlon of Warmth, headache

akness—-faﬁgu_e,—
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catmenteiEHypoglycemia

EdlOFERNKTLSgN fast-acting' CHO™ ’ =
_—‘S'ﬁextrosol{)r 4. Dex 4® r— —
=== =Y, cup (175 ml) orange juice/regular pop

= 3 tsp (15 ml) honey
= 6 Lifesavers™

= 3 tsp or 3 packets of table sugar dissolved 1n water
If severe In a conscious person 20gm CHO
mrallifinstances, BG should be retested |r1,15.m_u;—

an 4.0mmol/L

W@-@@M
SEVere unconcsious 1mg glucagon SQ or IM

— Call 911




Have normal meal or shack

If meal or snack is more than 1 hour away, have
snack of 15 g CHO and protein a
= 6 crackers with peanut butter/cheese
alf-efia.sandwich




ornplic

Mo itor ALL THE
DANGER SIGNS.,

There...do you
-FEE:! 'Hluf' ?

& 2007 Diabstes Heakh
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Fg_tinopathy — | 76% overall, | 54% when disease already present
— Neuropathy — 69% less occurrence, 57% less when disease already present
— Nephropathy — 34% less microalbuminuria, 56% less proteinuria

UKPDS Study:
— Retinopathy — 21% risk reduction
— Nephropathy — 34% risk reduction for microalbuminuria

= Macrovascular
— Cardiovascular disease

’CT Study showed trend towards reduction risk facter for heart disease (EDIC Study
tells more)

— UKPDS study Heart Disease — 16% reduction- (not significant)
= Topic of future discussion



NATION FACES RIGNG RATES I'M LEARNING TO

MANAGE MY TYPE
2 DIABETES WITH
INSULIN!

OF TYPE 2 DIRRETES
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—‘Q—Canadlan_P_harmamsts Association. Compendium of Pharmaceuticals
and Specialties. Ottawa, ON: CPA; 2012.

3. MedEffect Canada website. Available at: http://www.hc-sc.gc.ca/dhp-
mps/prodpharma/databasdon/index-eng.php Accessed March 17th
2014.

4, Building Competency in Diabetes Education: The Essentials

5. The Diabetes Control and Complications Trial’"Research ' Group. The
effect of intensive treatment of diabetes on the development and
progression of long-term complications in insulin-dependent diabetes
ellitus. New Engl J/Med. 1993;329:977-986. ]

| tudy (UKRDS)NEreu Intenswe‘l-am—

CON | phoenyltreas erinsulin compared with
| entlonal treatment and risk of complications:in' type 2 diabetes
(UKPDS 33). Lancet. 1998;352:837-853.

7. UK Prospective Diabetes Study Group. Tight blood pressure control
and risk of macrovascular and microvascular complications in type 2
diabetes: UKPDS 38. BMJ. 1998;317:703-713.
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