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Global diabetes burden

Global Projections for the
Diabetes Epidemic: 2003-2025
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ADA Evidence Grading System for Clinical Practice

Recommendations
Level of
Evidence | Description
A Clear or supportive evidence from adequately powered well-
conducted, generalizable, randomized controlled trials
Compelling nonexperimental evidence
B Supportive evidence from well-conducted cohort studies or
case-control study
C Supportive evidence from poorly controlled or uncontrolled
studies
Conflicting evidence with the weight of evidence supporting the
recommendation
E Expert consensus or clinical experience




ADA 2014 GUIDELINES

ADA 2014 Guidelines

=

Criteria for Diabetes Diagnosis

A1C =6.5%*
Perform in lab using NGSP-certified method and standardized to DCCT assay

OR

FPG 2126 mg/dL (7.0 mmol/L)*
Fasting defined as no caloric intake for =8 hrs

OR

Random PG 2200 mg/dL (11.1 mmol/L)
In persons with symptoms of hyperglycemia or hyperglycemic crisis

‘In absence of unequivocal hyperglycemia, result to be confirmed by repeat testing

FPG=fasting plasma glucose; OGTT=oral glucosea tolerance test; PG=plasma glucoss
American Diabetes Association. Diabefes Care. 201437 (suppl 1):514-580.




ADA guideline

Target A1C
children,adolescent Target Alc older adult

ADA Guidelines for Glucose Management
Children and Adolescents

Blood Sugar Goal- Blood Sugar Goals-
Rasting beduri ity Bt
winight

(oals For Older Adults

+ Age and functional status dependent
v Less than 3 year life expectancy, long- term care, A1C ~8.0%

Wm 1545 100-180 110-200 + BP goals likewise individualized
+ HTN treatment-"big bang for the buck”
Sehiael 90-180 100-180 .
il @ v Statin?
Adolescont/yourg  <7,5 91130 901450 + Aspirin?
adiilts
(1519 dnenson EL Brossaau | & al Clinical Diabates 2008 (36 4; 152150
Amarican Diabates Association, Dibetas Cave. 201134 5uppl 1) Amedican Madial Directars Assaciabon 2002

Diabiis Care 200524 185212 fmarican Diabetes Assoclation, Diabetes Cara, 2011; 34(suppl 1)
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« ADA/EASD concensious Algorithm



Nathan and Associates: ADA/EASD 2006

Tier 1:Well validated core therapies

Tier:2 Less well
validated therapies




Hgure 1. Modulation of the
Intensiveness of glucose
lowering therapy in T2DM

PATIENT / DISEASE FEATURES

Risks potentially associated
with hypoglycemia and
other drug adverse effects

Disease duration

Life expectancy

Important comorbidities

Established vascular
complications

Patient attitude and
expected treatment efforts

Resources and support
system

Approach to the management

of hyperglycemia
more Hb'g‘lc less
stringent % stringent _
low high

NS |

newly diagnoéed long-standing

Usually not
modifiable
long short
absent few / mild severe
absent few / mild severe —
highly motivated, adherent, less motivated, non-adherent, Potentially
excellent self-care capacities poor self-care capacities modifiable

Readily available limited —

Diabees Care 201538:140-149;Diabeologia 2015;10.1077800125-014-3460-(



ADA/EASD Treatment Algorithm for Type 2 Diabetes

Tier 1:

At diagnosis:

Lifestyle
+
Metformin

Well-validated core therapies

Tier 2:

——

Lifestyle + Metformin
+

Basal insulin

4

Lifestvle + Metformin
+
Sulfonylurea?

- Less well-validated therapies

Lifestyle — Metformin
+

Intensive insulin

Lifestyle + Metformin

.f_
Pioglitazone
No kvpoglycemia
Cedemu/CHF

Bone loss

Litestyle + Mettormm
i
Pioglitazone
+

Sulfonylurca?

v

Lifestyle + Metformin

+
GLP-1 agonisi®
No hypoglycemia
Weight loss
Nauscavomiting

Lifestyle + Metformin
.[_
Basal insulin

A

_ STEP3

DIABETES CARE, VOLUME 31, NUMBER 12, DECEMBER 2008



ADA-EASD guideline, 2012

Healthy eating, weight control, increased physical activity

More complex
insulin strategies

r

>

or [1zo_{|| | o [_opr-si|
or [insaie | | o [Co2rA]

or | DPP-4-i

Bie
e

SuU® l
o

or | Insulind

If combination therapy that includes basal insulin has failed to achieve HbA1c target after 3-6 months,

proceed to a more complex insulin sh‘ategz. usualy in combination with one or two non-insulin ﬂm:

, — [Initial drug .
1  monotherapy Metformin
1 Efficacy (V HbA,,) high
: WHypogI hIyoemia low :;;
eight neu loss
1 Side effects Gl / lactic acidosis
1 Costs low.
! If needed to reach individualized HbA, target after ~3 months, proceed to two-drug combination
: order not meant to any speci reference):
" Metformin Metformin Metformin Metformin Metformin
" T d + + + + +
g~ JWOCIUg Sulfonylurea® Thiazolidine- DPP-4 Inhibitor GLP-1 receptor Insulin (usually
i combinations dione agonist basal)
; Efficacy (1 HbA,) high iah el oo bl Yhigh ORI
" Hypoglycemia moderate risk ... flowrisk —. ... low risk .4 Yhighrisk ..
: We_ighl. galn—e e pain.ooa o fogg - oo 2 =
1 Major side effect(s) hypoglycemiac .1 { edema, HF, Fx’s® (] e hypoglycemia® ..
1 Costs low . : = —Ehigh————— Bhigh: .. . wvariable ...
1
I If needed to reach individualized HbA, target after ~3 months, proceed to three-drug combination
1 (order not meant to denote any specific preference):
! Metformin Metformin Metformin Metformin Metformin
: + + + + +
,  Three-drug Sulfonylurea® I’l‘l'hiazolidine- DPP-4 Inhibitor GLP1 receptor ] [insulin (usually
i combinations + dione + agonist basal)
1 S A +
1 Sue
1
1
1
1
1
1
1
1
1
1
1
1

Insulin®
(multiple daily doses)




Webepte 00 e

Shared decision making based on patient and drug characteristics may help in choice of therapy

Adherence to lifestyle unlikely
Lifestyle
HbA,_ near target, Education pr?gmt:;\a healthy = ‘
- 3 oa . con N
motivated patient Wmmh m) oderate hyperglycaemia
1 ¥ Severe hyperglycaemia
If HbA,, > target after 3-6mo »| Lifestyle + Metformin HOA,, 210-12% o
v HbA,. =9%
If HbA, > target after ~ 3 months
\ 4
Add Add Add Add
SuU or TZD or DPP4i or GLP1a or
\4 v v v v
If HbA,_ > target after ~ 3 months
v 4 \ 4 h 4  J
Add Add Add Add Add
SuU SuU SuU
or or
TZD TZD TZD TZD
or or or
DPP4i DPP4i DPP4i
or or or
GLP1a GLP1a GLP1a
or or or or
\J \J \J v \J

If HbA, . > target after 3-6 months

L2

Insulin
mulitiple

daily doses

1or2nm—h$ninagents

or Intensification

—

. = Initial strategy

Lifestyle changes

+

Monotherapy :

with metformin

unless not tolerated or
contrandicated

Dual therapy :

with agents with different
modes of action, or
basal insulin

Meglitinides
may be used in
lieu of SUs

May add-in:

a glucosidase
inhibitor

or colesevelam

or bromocripline

Triple therapy:
with agents with
different modes of
action # basal insulin

More complex
insulin strategies
* other agentts

© ModEd UK 2012

Source: Br J Diabetes Vasc Dis © 2012 Sage Publications, Inc

Algorithmic summary of 2012 ADA-EASD policy statement recommendations for the management of hyperglycaemia in type 2
diabetes. a patient-centred approach to drug selection



Management of Hyperglycemia in
Type 2 Diabetes, 2015:
A Patient -Centered Approach

Update to a Position Statement of the American Diabetes Association (ADA)
and the European Association for the Study of Diabetes (EASD)

Patient centered care is defined as an approach to ‘providing care that is
respectful of and responsive to individual patient prferences,needs and
values and ensuring that patient value guide all clinical decisions

Diabetes Car2015;38:140149
Diabetologia2015710.1077/s00125-014-3460-0



Healthy eating, weight control, increased physical activity & diabetes education
Mono- .
therapy Metformin
Efficacy” high
Hypo risk low risk
Weight neutral/loss
ide effe Gl / lactic acidosis
Metformin low
|nt0|erance or If HbAlc target not achieved after ~3 months of monotherapy , proceed to 2-drug combination (order not meant to denote
con t rain d| Catl on : any specific preference choice depend?nt on a variety of patlent. & disease-specific fact.ors ): :
Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +
Dual Sulfonylurea Thiazolidine- DPP-4 SGLT2 GLP-1 receptor(| | Insulin (basal)
therapyA dione inhibitor inhibitor agonist
Efficacy” high high W _intermediate . [ intermediate i | highest
Hypo risk moderate risk low risk L low risk lowrisk .| L _highrisk_
Weight gain gain L neutral loss L gain ..
Side effects hypoglycemia .edema, HF,fxs M ! rare GU, dehydration L hypoglycemia.....
Costs low __. low _L high _variable__________
A ————

If HbAlc target not achieved after ~3 months of dual therapy , proceed to 3-drug combination (order not meant to denote
any specific preference - choice dependent on a variety of patient - & disease-specific factors ):

Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +
Triple Sulfonylurea Thiazolidine- DPP-4 SGLT-2 GLP-1 receptor Insulin (basal)
dione Inhibitor Inhibitor agonist
therapy + + + + +

SuU TZD

+
TZD Su l
or | DPP-4-i °f| DPP-4-i I

or | SGLT2-i orI SGLT2-i I
Uncontrolled or o [oLP-1-ra]

hyperglycemia or or

(catabolicfeatures,
If HbAlc target not achieved after ~3 months of triple therapy and patient (1) on oral combination , move to injectables , (2) on GLP-1 RA, add

:
ElEE

or TZD or TZD or or| DPP-4-i

or | SGLT2-i or | DPP-4-i or or | SGLT2-i

or |GLP-1-RA|

n
i

Lseurz:]
Linsuin’ ]

or | Insulin® or | Insulin®

e

BG >300-350 mg/dI,

HbAlC 210-120/0) basal insulin , or (3) on optimally titrated basal insulin , add GLP-1-RA or mealtime insulin . In refractory patients consider adding TZD or SGL  T2-i:
Metformin

+
Basal Insulin + LEEELNEIGETITE o | GLP-1-RA I

Diabees Care 201538:140-149;Diabeologia 2015;10.1077600125-014-3460

Combination
injectable
therapy’




Key points

The following sections have o \Metformin is the only initial
been updated

Oral agents & non-insulin thera Py

injectable * Any antidiabetic can be added to

Advancing to dual combination . .

therapy metformin as dual/tripple therapy

AdvanCing to dual Combination Py Combination therapy if /Once

therapy . . . .

Transitions to and titrations of HbA1C 191Mea|_t|me insulin onIy In

insulin triple therapy(no stratification of
A1C level)

e Combination
injection(metformin,basal,mealtim
e insulin or GLP-1 RA if A1C 10-12%

 Threre is no itial,step,stpe2,step 3,4



Anti Hyperglycemic Drugs

Therapeutic Approaches
to Treat Hyperglycemia

* Therapeutic options:

n

Insulin level

Decrease Requirements Increase Availability
Metformin a)Glucose-Independent
Thiazolidinediones Sulfonylureas
Alpha-glucosidase inhibitors Meglitinides
Glucagon Suppressors Insulins
d I I SGLT-2 Inhibitors b)Glucose-Dependent
Rapi (LI ro, A rt Isin ) DPP-4 Inhibitors
ap SPro, Aspart, Glulisine GLP-1 Agonists

\

ng (Detemir) (Degludec)
——mmmm>
Long (Glargine)

2 4 6 8 10 12 14 16 18 20 22 24
Hours after injection



How should | advance insulin therapy for people
with Type 2 diabetes?

Algorithm driven dose titration — basal regimen*

Once daily intermediate or long-acting insulin

Begin 10 U or 0.2 U/kg, titrate by 2 U every 3 days using pre-breakfast plasma
glucose (PG) until in target range (70-130 mg/dL)

!

HbA,, >7.0% after 3 months

!

Check pre- breakfast, lunch, dinner, and bedtime PG
Add rapid-acting insulin to the meal with the highest excursion
Begin 4 U and adjust by 2 U every 3 days based on PG changef

l

Add additional meal-time injections if HbA,. >7.0% after 3 months

*Insulin regimens should be designed taking lifestyle and meal schedule into account; this algorithm provides a
basic guideline for initiation and adjustment of insulin. Regimens with once- or twice-daily premixed insulins are
also possible. TInhaled insulin dosing in 1 mg (= 3 U) steps.

Nathan DM et al. Diabetes Care2006;29:1963-1972




Initia

Insulin

tion and adjustment of insulin regimens

Start math hedtime infermedsate-aciing wesulin or
bedtime(HS ) or momang long-acting in=alin (can
antiate with 10 U ar 02 wests per kg

*

Chack FBG usually daily and incregss dosa, typically by 20 every 3 days
unit] fastng levels are im tarpet range(70-130 mg/dl.). Can increase dose in
larger incremests, &g, by 4 U every 5 davs, i FBS =130 madl

]

i | Ale = 74 ather 2.3 mosshs ? |
It tvpogtyeemsa ocours, or FES= T _— Y.
e/ L, seduce HE doe by 2 417, oc 10% if N e ———— 168
dese is = 60U ,/9' 1EFES in target rasge| 7013 0mg AL check by before
.__/__,-"" besch, dinster, and ar HS. Depending on b resules add
sapomd mjectsom as balow. Can vsually bapin with — 4 17
/ and gyt by 20 every 3 days unnl by is = range
— l T
Contimwe repmen. Check Alc — , —
mvery 3 meatls Pre-lunch bg out of I‘r:-d:nﬂu'hgmunf. Pt-a-hbd-:'l-ISib:gmunf
mange. Add rapid- razge. Add NPH weulin raige. Add apid-acneg
-\_‘_‘-\——_\_\_\_\_ N mcting insulin at at breakfast or ramd mrrulin ai dinner
"-\——__D m&.tmu__\_—_\_‘_;f__jmi
et |
' Yes
Recheck pre-meals bg levels and of out of range, may need 1o add another
mjectiom. If A le contimues $0 be ouf of ramge, check 2-h postprandial levels and
ADAEASD Consensus Algorithm adjust preprandial raged-acting insudin

Advancemants

fostor

f nualn

fhrergh by

Advancing insulin therapy
Towards a new stage n the evolving story of insuli theragy
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Figure 3. ijecions Basal Insulin Complexty
Approach 4 (usually with metformin +- low
. other non-insulin agent)
to starting I
& adj ustin g AStart: 10U/day or 0.1-0.2 Ulkg/day
. . . AAdjust: 10-15% or 2-4 U once-twice weekly to
Insu I inin reach FBG target.

AFor hypo: Determine & address cause;

TZ D M D dose by 4 units or 10-20%.

If not
controlled after
FBG target is reached
(or if dose > 0.5 U/kg/ day),
treat PPG excursions with
meal-time insulin.
(Consider initial

Add 1 rapid insulin* injections GLP-1-RA Change to
twial.) . . sk gt ‘ mod.
before largest meal - premixed insulin* twice daily
| |
| |
Astart: 4U, 0.1 U/kg, or 10% basal dose. If Astart: Divide current basal dose into 2/3 AM,
Alc<8%, consider D basal by same amount. 1/3 PM or 1/2 AM, 1/2 PM.
AAdjust: ¢ dose by 1-2 U or 10-15% once- AAdjust: ¢ dose by 1-2 U or 10-15% once-
twice weekly until SMBG target reached. twice weekly until SMBG target reached.
AFor hypo: Determine and address cause; Alfor hypo: Determine and address cause;
D corresponding dose by 2-4 U or 10-20%. D corresponding dose by 2-4 U or 10-20%.

\4

Add O2 rapid insulin* injections
before meals ('basal-bolus’)

If not
controlled,

Astart: 4U, 0.1 U/kg, or 10% basal dose/meal If
Alc<8%, consider D basal by same amount.

AAdjust: ¢ dose by 1-2 U or 10-15% once-twice
weekly to achieve SMBG target.

Alfor hypo: Determine and address cause;
D corresponding dose by 2-4 U or 10-20%.

Flexibility more flexible : less flexible




Insulin optimisation and intensification should
follow disease progression

@ ~ :
~ Lifestyle + OADs

SN —>

~
~
~ - Basal insulin + OADs
-3 >N\ >
(TR . N .
O ~ N Titrate dose to reach/maintain glycaemic targets
8o N
D +
m 2 ~ Basaland 1 -4 bolus Or Premix
. Os >
Cg) \Intensify for mealtime insulin coverage
~
N
N
N
N
% ~
N
N
N
N

Treatment optimisation and intensification

Schematic diagram adapted from Kahn et al. Diabetologia 2003;46:3 1 19; Inzucchi et al. Diabetologia 2012;55:1577  -96
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1)

2)

3)

4)

5)

PRINCIPLES OF THE AACE ALGORITHM

FOR THE TREATMENT OF TYPE 2 DIABETES

Lifestyle optimization is essential for all pa-
tients with diabetes. This is multifaceted,
ongoing, and engages the entire diabetes
team. However, such efforts should not delay
needed pharmacotherapy, which can be initi-
ated simultaneously and adjusted based on
the response to lifestyle efforts. The need for
medical therapy should not be interpreted as
a failure of lifestyle management, but as an
adjunct to it.

The Alc target must be individualized, based
on numerous factors, such as age, co-morbid
conditions, duration of diabetes, risk of hypo-
glycemia, patient motivation, adherence, life
expectancy, etc. An Alc of 6.5% or less is still
considered optimal if it can be achieved in a
safe and affordable manner, but higher tar-
gets may be appropriate and may change in a
given individual over time.

Glycemic control targets include fasting and
postprandial glucose as determined by self
blood glucose monitoring.

The choice of therapies must be individualized
based on attributes of the patient (as above)
and the medications themselves (see Profiles
of Anti-Diabetic Medications). Attributes of
medications that affect their choice include:
risk of inducing hypoglycemia, risk of weight
gain, ease of use, cost, and safety impact of
kidney, heart, or liver disease. This algorithm
includes every FDA-approved class of medica-
tions for diabetes. This algorithm also stratifies
choice of therapies based on initial Alc.
Minimizing risk of hypoglycemia is a priority.
It is a matter of safety, adherence, and cost.

6)

7)

8)

9)

10)

11)

12)

Minimizing risk of weight gain is a priority. It
too is a matter of safety, adherence, and cost.
The algorithm provides guidance to what
therapies to initiate and add, but respects in-
dividual circumstances that would make dif-
ferent choices.

Therapies with complementary mechanisms
of action must typically be used in combina-
tions for optimum glycemic control.
Effectiveness of therapy must be evaluated
frequently until stable (e.g. every 3 months)
using multiple criteria including Alc, SMBG
records including both fasting and post-pran-
dial data, documented and suspected hypo-
glycemia, and monitoring for other potential
adverse events (weight gain, fluid retention,
hepatic, renal, or cardiac disease), and moni-
toring of co-morbidities, relevant laboratory
data, concomitant drug administration, dia-
betic complications, and psycho-social factors
affecting patient care.

Safety and efficacy should be given higher
priorities than initial acquisition cost of
medications per se since cost of medica-
tions is only a small part of the total cost of
care of diabetes. In determining the cost of
a medication, consideration should be given
to monitoring requirements, risk of hypogly-
cemia and weight gain, etc.

The algorithm should be as simple as possible
to gain physician acceptance and improve its
utility and usability in clinical practice.

The algorithm should serve to help educate
the clinician as well as to guide therapy at the
point of care.

13)

14)

15)

16)

A

The algorithm should conform, as nearly as
possible, to a consensus for current standard
of practice of care by expert endocrinologists
who specialize in the management of patients
with type 2 diabetes and have the broadest
experience in outpatient clinical practice.
The algorithm should be as specific as pos-
sible, and provide guidance to the physician
with prioritization and a rationale for selec-
tion of any particular regimen.

Rapid-acting insulin analogs are superior to
Regular because they are more predictable.
Long-acting insulin analogs are superior to
NPH insulin because they provide a fairly flat
response for approximately 24 hours and pro-
vide better reproducibility and consistency
both between subjects and within subjects,
with a corresponding reduction in the risk of
hypoglycemia.

This document represents the official posi-
tion of the American Association of Clinical
Endocrinologists and the American Col-
lege of Endocrinology. Where there were
no RCTs or specific FDA labeling for is-
sues in clinical practice, the participating

clinical experts utilized their judgment
and experience. Every effort was made to
achieve consensus among the committee
members. Many details that could not be
included in the graphic summary (Figure)
are described in the text.

Copyright © 2013 AACE May not be reproduced in any form without express written permission from AACE
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PREDIABETES ALGORITHM

IFG (100-125) | IGT (140-199) | METABOLIC SYNDROME (NCEP 2005)

LIFESTYLE MODIFICATION
(Including Medically Assisted Weight Loss)

OTHER CVD ANTI-OBESITY
RISK FACTORS THERAPIES

| CVD Risk Factor | NORMAL
Modifications Algorithm GLYCEMIA
=
= Progression

ANTIHYPERGLYCEMIC THERAPIES
FPG > 100 | 2 hour PG > 140

1 Pre-DM
Criterion

Multiple Pre-DM
Criteria

Low Risk
Intensify Medications

Anti-
obesity [ ISR

OVERT
DIABETES

Proceed to
If glycemia not normalized,

consider with caution

Hyperglycemia
Algorithm

Copyright © 2013 AACE May not be reproduced in any form without express written permission from AACE.



GLYCEMIC CONTROL ALGORITHM

L

ENTRY A1c < 7.5% ENTRY Al1c 2

IFESTY

LE MO

(R S

A=

7.5%

DIFICATION

 MONOTHERAPY*
@ Metformin

@ GLP-1RA

@ DppPP4-i

@ AG-i

MET

or other
first-line
agent

If Alc > 6.5%

in 3 months add
second drug
(Dual Therapy)

If not at goal in 3
months proceed
to triple therapy

*

Order of medications listed are a suggested hierarchy of usage
** Based upon phase 3 clinical trials data

I P ROGRESSION OF

o 8 Ba s mAGT™ R RST aA_

DUAL THERAPY*

Basal insulin !

Colesevelam @

Bromocriptine QR @

AG-i @

SU/GLN !

A

ENTRY A1c > 9.0%

GLP-1RA &
oPpa-i @ TRIPLE THERAPY*
TZD 1
GLP-1RA
o | )
TZD

**SGLT-2 |

Basal insulin !
DPP4-i @
Colesevelam @
Bromocriptine QR @

AGi &

SU/GLN !

o
—
Zz
m
>
G\;‘

Z
-~

MET

or other
first-line
agent

If not at goal in 3
months proceed

to or intensify
insulin therapy

N 7 1o

L e

DUAL

THERAPY INSULIN

_ + OTHER
TRIPLE AGENTS
THERAPY

ADD OR INTENSIFY INSULIN

LEGEND

_ Few adverse events
or possible benefits

]

A = Use with caution

DI S E A S E I

e I . e e



ALGORITHM FOR ADDING/INTENSIFYING INSULIN Py

START BASAL (long-acting insulin) INTENSIFY (prandial control)

Add GLP-1 RA

or DPP4-i Add Prandial Insulin

TDD

0.1-0.2 U/kg 0.2-0.3 U/kg TDD: 0.3-0.5 U/kg
50% Basal Analog
50% Prandial Analog

Insulin titration every 2-3 days to Less desirable: NPH

reach glycemic goal: and regular insulin or

Fixed regimen: Increase TDD by 2 U Glycemic Control premixed insulin
Adjustable regimen:

FBG > 180 mg/dL: add 4 U Not at Goal**
FBG 140-180 mg/dL: add 2 U
FBG 110-139 mg/dL: add 1 U
If hypoglycemia, reduce TDD by: Insulin titration every 2-3 days to reach glycemic goal:
BG < 70 mg/dL: 10% - 20% « Increase basal TDD as follows:
BG < 40 mg/dL: 20% - 40% - Fixed regimen: Increase TDD by 2 U
Adjustable regimen:

- FBG > 180 mg/dL:add 4 U
Consider discontinuing or reducing sulfonylurea after - FBG 140-180 mg/dL: add 2 U
basal insulin started (basal analogs preferred to NPH) - FBG 100-139 mg/dL: add 1U

Increase prandial dose by 10% for any meal if the 2-hr
postprandial or next premeal glucose is > 180 mg/dL
** Glycemic Goal: « Premixed: Increase TDD by 10% if fasting/premeal
- For most patients with T2D, an Alc < 7%, fasting and BG > 180 mg/dL
premeal BG < 110 mg/dL in the absence of hypoglycemia. - If fasting AM hypoglycemia, reduce basal insulin
Alcand FBG targets may be adjusted based on patient’s - If nighttime hypoglycemia, reduce basal and/or pre-supper
age, duration of diabetes, presence of comorbidities, or pre-evening snack short/rapid-acting insulin
diabetic complications, and hypoglycemia risk. - If between meal daytime hypoglycemia, reduce previous
premeal short/rapid-acting insulin

Copyright © 2013 AACE May not be reproduced in any form without express written permission from AACE
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DYSLIPIDEMIA

7

LIPID PANEL: Assess CVD Risk

CVD RISK FACTOR MODIFICATIONS ALGORITHM

HYPERTENSION

THERAPEUTIC LIFESTYLE CHANGES (See Obesity Algorithm)

GOAL: SYSTOLIC ~130,
DIASTOLIC ~80 mm Hg

- - - [—
. ' If TG > 500 mg/dL, fibrates, ACEi
i sty omega-3 ethyl esters, niacin o4t
ARB

If statin-intolerant

Try alternate statin, lower

statin dose or frequency, LS ihe apies e

Repeat lipid panel;

attain goals according
to risk levels

assess adeq uacy,

or add nonstatin LDL-C- e b

lowering therapies

~ 13 DM + major CVD risk(s) (HTN, Fam Hx,
DESIRABLE LEVELS DESIRABLE LEVELS

LDL-P (nmol/L) <1200 <1000

Intensify TLC (weight loss, physical activity, dietary changes)

If not at desirable levels: y _ -
and glycemic control; Consider additional therapy

To lower LDL-C:
To lower Non-HDL-C, TG:
To lower Apo B, LDL-P:

Intensify statin, add ezetimibe &/or colesevelam &/or niacin
Intensify statin &/or add OM3EE &/or fibrates &/or niacin

Intensify statin &/or ezetimibe &/or colesevelam &/or niacin

For initial blood
pressure
>150/100 mm Hg:
Dual therapy

Thiazide 6 y
ACEi Calcium
or Channel
ARB I?Iocker )
B-blocker @

If not at goal (2-3 months)

Add B-blocker or calcium channel

blocker or thiazide diuretic

If not at goal (2-3 months)

Add next agent from the above

group, repeat

If not at goal (2-3 months)

Additional choices (a-blockers,

central agents, vasodilators,
spironolactone)

Assess adequacy & tolerance of therapy with focused laboratory evaluations and patient follow-up

* even more intensive therapy might be warranted

Achievement of target blood

pressure is critical




A1C Goal

AACE/ACE DIABETES ALGORITHM For Glycemic Control | < g 59

ENDOCRINOLOGY

LIFESTYLE MODIFICATION

A1C6.5-75%""

Al1C 7.6 -9.0% A1C >9.0%

Drug Naive Unly'er Treatment

Symptoms| No Symptoms

Monotherapy Dual Therapy®
A 1 ] 2 3 _
MET * | DPP4 GLP-1 | TzD AGI GLP-10r DPP4 1 GLP-1 )
or DPP4 7
1 oL e mer | + | orT20? INSULIN + sU INSULIN
3 — R Other MET TZD 2 RiOther
SU or Glinide * Agent(s) 8 Agent(s) &
Dual Therapy GLP-1 s 1202
1 or DPP4 !
GLP-1 or DPP4 2-3 Mos.
MET + | TzD?
- Triple Therapy®
Glinide or SU “ May not be appropriate for all patients
1 G “ For patients with diabetes and A1C < 6.5%,
TZD aF GLP-1 or DPP4 LP-1 N +TZD 2 pharmacologic Rx may be considered
Colesevelam or DPP4 “* If A1C goal not achieved safely
Preferred initial agent
MET + MET | + . . T
AGI 2 GLP-1 AACEIACE Algorithm for Glycemic 1 DPP4if~PPG and ~FPG or GLP-1if = PPG
r DPP4 1 7 Control Committee . .
Y + SU 2 TZD if metabolic syndrome and/or
_ s Cochairpersons: nonalcoholic fatty liver disease (NAFLD)
1 2-3 Mos. TzD 2 Helena W. Rodbard, MD, FACP, MACE 3 AGIif=PPG
. Paul S. Jellinger, MD, MACE o .
Triple Therapy 4 Glinide if ~PPG or SU if =~ FPG
N e Zachary T. Bloomgarden, MD, FACE .
VET + N l 2-3 Mos. Jaime A, Davidson, MD, FACP. MACE 5 Low. _dose s_ecret_agog_ue recommended
Daniel Einhorn, MD, FACP, FACE 6 a) Discontinue insulin secretagogue
GLP-1 or + Alan J. Garber, MD, PhD, FACE with multidose insulin
DPP4 1 Glinide or SU 47 James R. Gavin 111, MD, PhD b) Can use pramlintide with prandial insulin
INSULIN George Grunberger, MD, FACP, FACE 7 Decrease secretagogue by 50% when added to
ek N Yehuda Handelsman, MD, FACP, FACE GLP-1 or DPP-4
- NOther A '
1 2- 3 Mos. Agent(s) © Edward S. Horton, MD, FACE 8 If ALC <8.5%, combination Rx with agents that
Harold Lebovitz, MD, FACE cause hypoglycemia should be used with caution
Philip Levy, MD, MACE o
INSULIN Etie S. Moghissi, MD, FACP, FACE ’ :r:sAulll(ri ol b omeidored. pual Therapy.
f0th Stanley S. Schwartz, MD, FACE
er
Agent(s) 6 .
Auvailable at www.aace.com/pub
© AACE December 2009 Update. May not be reproduced in any form without express written permission from AACH




GOALS FOR GLYCEMIC CONTROL

Alc = 6.5% Alc > 6.5%

For healthy patients Individualize goals
without concurrent for patients with
illness and at low concurrent illness
hypoglycemic risk and at risk for
hypoglycemla

Copyright © 2013 AACE May not be reproduced in any form without express written permission from AACE.



PROFILES OF ANTIDIABETIC MEDICATIONS

A

DPP-4 » DA » A 0 R R-OR DR A
Moderate/
Severe s
PO Neutral Neutral Neutral Neutral Neutral Neutral Neutral : Neutral Neutral
Mild e
: Neutral 0 Neutral Neutral Neutral a § 0 0
Dose
ontra Adjustment enatide 3 re ore
e NMaybe e s Neutral | Neutral | Neutral oo FHO actio Neutral
age ecessary Cl ated - S O
B, 4 (Except 0  Retentio e
Linagliptin)
Moderate Neutral Moderate Neutral | Moderate Mild Moderate Neutral Neutral Neutral | Moderate
Neutral Moderate Neutral Neutral
Neutral Neutral Neutral Neutral Neutral Neutral Neutral
D B Neutral E' ?
Moderate .
BO Neutral Neutral Neutral Bone Neutral Neutral Neutral Neutral Neutral : Neutral
e Bone Loss

. Few adverse events or possible benefits

Use with caution - Likelihood of adverse effects

Copyright © 2013 AACE May not be reproduced in any form without express written permission from AACE.
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Key points AACE

Target A1C 6.5%May not be
appropriate for all patients

** For patients with diabetes and
A1C < 6.5%, pharmacologic Rx may be
considered

*** (6.5-7% ALC goal to start
treatment

T Metformin is the Preferred initial
agent

1 DPP4 if [ PPG and [J FPG or
GLP-1if O PPG

2 TZD if metabolic syndrome
and/or

nonalcoholic fatty liver disease
(NAFLD)

3 AGI if I PPG

4 Glinide if [1 PPG or SU if []
FPG

5 Low-dose secretagogue
recommended

6 a)

secretagogue
with multidose insulin

b)  Can use pramlintide with

prandial insulin

7 Decrease secretagogue by
50% when added to GLP-1 or
DPP-4

8 If A1C < 8.5%, combination
Rx with agents that cause

hypoglycemia should be used with
caution

9 If ALC > 8.5%, In patients on
Dual Therapy,
insulin should be considered

Discontinue insulin
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Treatment algorithm for people with type 2
Diabetes IDF guidelines 2013

Lifestyle measures

Then, at each step, if not to target (generally HbA, <7.0%)

Consider first line

Sulfonylurea
Metformin or
a- Glucosidase inhibitor

Consider second line

Metformin a- Glucosidase inhibitor or
Sulfonylurea . . DPP-4 inhibitor or
(if not first line) S
Thiazolidinedione

Consider third line

Basal insulin a- Glucosidase inhibitor or
or DPP-4 inhibitor or or GLP-1 agonist
Pre-mix insulin Thiazolidinedione

Consider fourth line

. = usual approach
. = alternative approach

Basal + Basal insulin, or
meal-time Pre-mix insulin

insulin (later basal + meal-time)




Initiation of lifestyle interventions

NHS

Refer to structured education programme

Efficacy (JHhA e Hgh, -LOV awints
Hypegtytamm: ow

Wakght: neutralf ke =-0-5kE)
Sdw aifechc GL Sw nofin re et iidoun and renal impairmnt
Coit [E]low

H HbA,, target mot schisved after = 3 moiths ot masdiman tolerated dose, proceed o dual theragy (order mot imtended (o denote proferefce-chonie aocording to pationt- and
dissaie— paific facsors ). MB. Combination tablets not recommended. Consider baginmning at this @age if wery Bigh HbA,, (88, 2 75 mimidf mod]

Metformin + Metformin + Metfiormin &
DPP-4 inhibitor sGLT2 GLP+1 agonist™
inhibitor-

Efficacy (.} ria |- bgh Efficacy |-J Hid ) mid Efficicy |- HiA ) mid Efficicy | Hid ) high Efficacy |-4Hea b bigh Efficacy |-LHBA ): haghast
Waight: pain [~1.5-Tig) Weight: ratral Wit benia (- Waiht: gain [=2-Shg] Waight: b (-1 Sig) Wight: gain |~3-Gig)

Sde effocts: hyposhveas mis Sk athucts”: rarw Sarbe affects®: GU Sondw w¥hacl; cadtuma, Sicde afacts®: GI Sidw wffwcts: pomhecamia
Carit [£]: low vt (£]: high ez, debydraten HF, fractunik Carit (£]: high iCoat i | variabla

Earit [£]: high ot £ beow

IF HB&, targirt not achisssed after < 3 months a7 mazimum tolerabed dose, procosd to ripk theragy |order mot imtended to denote prefereiceschonie acconding to pationT- and
disaage— speific 1actors]

Metiormin
inzwulin

Metformin +
GLP-1
Fgonisk

Metfommin +
Pioglitazone

Methonmin #
Gliclazide

Metformin + Mbetformin +
DPP. BGLT2

1) 1a]idecy indhador
+DPPY

inhiboitor

+DPP.4 + DPP4

+ bas=al

o Triple therapy <——— Dual therapy < Initial therapy

inhibitor
or SGLT2

Inhilitor™

or

pioglnazane
ar GLP-1
agonest™

o nswlin™™

More complex

insulin

+
pioglitazons
or insulin™

“prglnazone
ar imsulin™"

H HBA,, target {and weight loas tanget for patients on GLP-1 agonists) not achisvsed after 3.6 montha at maimum tokerated doe,

inhibitor
or SGLT2 insulin™*
inbibitor™

or GLP-1

agonast™

o GLP-1

receptor
agonist™
or SGLT2

mhibkor™

prooned 10 & more comples insulin strabegy, womily in oombination with one of two nonsircalin agents

insulin (multiple daidly doses}™

* ¥ Side effect profile ctill being etabliched
**GLP=1 agonisiz K SGELTE inhibitors should B

initiated i lin wich MBCE TAZ- 8 madicing nofes

Nalfingharmubinr Hesith Camemunity Trralmes! guadeloe fGr Bie Managrmmum! of Tyer J dmbrtes, Updafe Asevoved by Nots AP ion 25, CONsides referral to structured education



GDM

Gestational Diabetes {GDM) o
Gestational Diabetes (GDM)

‘ Overnight fast, 15g QGIT + Screen for type 2 diabetes first prenatal visi f risk factors
* Fasting >92 mg /d| ' E:Slt:::r:n to have diabetes, screen for GOM at 24 -28 weeks of
v1h 3180 mg/[“ v Screen women with GDM for persistent diabetes 6=12 weeks
= postpartum
Vb o153 mg/{“ + Women with a history of GOM lifelong screening for diabetes or
B prediabetes at least every 3 years (up to 7x higher risk than non-
GOM)
Digbetes Care 34 1,201
s o S e o
Diabetes Care 2010, 33; 676-602 iabetesCre 6147, 198

iabetes Care 2010 33: 676042




A1C ~ “Average Glucose”

American Diabetes Association

Formula: 28.7 x A1C - 46.7 - eAG



Conclusion

Every single %
reduction counts

DCCT Target of glycaemic and lipid levels
UKPDS v Blood (plasma) glucose
Fasting/ pre-meal < 6.0 mmolL
KUMOMOTO v Post-meal <8.0 mmolL
ADVANCE 'HbAlLe< 7% )
v Blood hipuds
ACCORD 'LDL Cholesterol < 100 mg/dl
vHDL Cholesterol > 40 mg/dl (male), > 50 mg/dI (female)
VADT Trigheeide < 150 mgd
v Tureet of blood Pressure
+§ystolic <130 mm of Hy
e Set algorithms are to help Dissolc <80 mm of g
patient and treating physician “Toget ﬂfbﬂdy“;ﬁ'}‘%gzej“yz
. BMI <25 kg/m
to achieve good and ANC <90 e (mall, <80 e (el
practicable control of DM Turgtof dishetic education
control Pl

vTeaching, raining and empowerment fo take part in treatment,
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Summary

Guideline skeleton

Diabetes Dx

Lifestyle
(+1dug)

Metformin =/ 1drug

Insulin

Insulin+1 or2
otherdrugs \

HbATe<7%

All started with life style modification ,some
with emphasis on patient education on DM
and continued it in all step of management

Metformin was the initial therapy in all and
has been continued with all other
therapies,after metformin, data are limited.

Combination therapy with 1-2 other oral /
injectable agents is reasonable. Try to
minimize side effects.

Ultimately, many patients will require
insulin therapy alone or in combination with
other agents to maintain BG control

Glycemic targets & BG-lowering therapies
must be individualized, based on a variety of
patient and disease characteristics







