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Learning Objectives

« Use available algorithms for Diabetes
management based on comorbidities

« Examine challenges of medication cost and the
search for suitable alternatives

« Compare strategies to personalize diabetes
treatment
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Incidence and Prevalence of

Diagnhosed DM 1980-2015
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Diagnhosed Diabetes n
(Age-adjusted Percentage Adults, 2015)
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Primary Care Challenges

Complexity of patient (more than just Diabetes)
Time spent with patient (average 15 minutes)
Support staff challenges

Diabetes Education access/utilization

Cost of medications




Natural History of Type 2 Diabetes

Years from -10 -5 0 5 10 15
diagnosis

Onset Diagnhosis

B-Cell function

Insulin resistance
Insulin secretion

Postprandial glucose
Fasting glucose !

Microvascular complications

viacrovascular complications

Adapted from Holman RR. Diabetes Res Clin Pract. 1998;40(suppl):S21-S25;
Ramlo-Halsted BA, Edelman SV. Prim Care. 1999;26:771-789;

Nathan DM. N Engl J Med. 2002;347:1342-1349;

UKPDS Group. Diabetes. 1995;44:1249-1258

Figure courtesy of CADRE, AACE
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Screening for Diabetes
Asymptomatic Individual

« Any Adult >45 years of age
« Adults of any age overweight OR obese (BMI >25

kg/mZ2or >23 kg/m<in Asian Americans) with >1 risk
factors

 Repeat every 3 years if normal, yearly if Pre-Diabetes is
present

ADA Standard of Medical Care in Diabetes. Diabetes Care;2019




s

Diabetes Risk Factors

First-degree relative with Diabetes

High-risk race/ethnicity (AA, Lat-A, N-A, As-A, Pacific I)
History of CVD

HTN, BP>140/90 mmHg or on therapy

HDL <35 mg/dl AND/OR TG >250 mg/dl

Women with PCOS

HbAlc > 5.7%, IGT or IFG on previous testing

Women with GDM should be tested lifelong every 3 yrs

ADA Standard of Medical Care in Diabetes. Diabetes Care;2019




ARE YOU AT RISK FOR (11

TYPE 2 DIABETES? A =,

Diabetes Risk Test

o How old are you?

P YOUr score

in the box
Less than 40 years (0 points) . 40" 119-142 143-190 191+ |
4049 years (1 point) ant | 128147 148197 198,
50—59 years (2 points) 50 128152 | 153203 204+
60 years or older (3 points) 132157 158.210 211 |
e 136163 164-217 218+
Are you a man or a woman? sl L& | et
141168 169224 25+
Man (1 point) Woman (0 points) 185173 174231 I32e ]
o If you are a woman, have you ever been 150179 | 180239 | 240+ |
diagnosed with gestational diabetes? 155-185 186-246 247+ |
Yes (1 point) No (0 points) - 159190 | 191254 | 255+ |
164156 197-261 262+
‘:’ Do you have a mother, father, sister, or BT o aanaas T Sta 1
’ 169 20 03-269 70+
brother with diabetes? o . ! 1
174-208 209277 278+
Yes (1 point) No (0 points) 179214 215.28% 285+ |
e Have you ever been diagnosed with high 184-220 221-293 294+ |
blood pressure? 189-226 227301 302
Yes (1 point)  No (0 points) 194.232 233.310 31e |
200239 | 240318 1% |
° Are you physically active? 205245 | 246327 328+
Yes (0 points)  No (1 point) ! {1 Point) @Points) | G Pointy) |
o What is your weight status? You weigh less than the amount
(see chart at right) o AAEEELELRLEERL n the left column
- {0 pointy)
Add up
If you scored 5 or higher: your score Adapted feom Bang et al, Ann intern Med
You are & for haw 4 154775783, 2009
'ou are at increased risk for having type 2 diabetes * Original $hgorthem wat vabdated without

However, only your doctor can tell for sure if you
do have type 2 diabetes or prediabetes (a condi-
tion that precedes type 2 diabetes in which blood
glucose levels are higher than normal). Talk to
your doctor to see If additional testing is needed

Type 2 diabetes is more common in African Americans, Mispanicy/ LOWer YO u r R ‘.s k

Latinos, American Indians, and Asian Americans and Pacific slanders

gevtatonal dabetes m part of the mode

Higher body weights increase diabetes risk for everyone
Asian Americans are at increased diabetes risk at lower body weights T
than the rest of the general public (about 15 pounds lower) YOu are at high risk,

. ; s : doctor 1o see if addit 5 P 5 10 s0e your
For more information, visit us at diabetes.org ;"m diabetes.org or caif 1 a 9 1% Needed
or call 1-800-DIABETES (1-800-342-2383) 233) for information, tips o2 BETES (1.800.34.

Ideas for 5 gett
mple, smal NG started,
lower your risk STeP5 You can take to ho.l':d

your first ste,
ronal testi

ADA 2019
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Diabetes Mellitus: Diagnosis

FPG =126 mg/dl * OR

2-h plasma glucose =200 mg/dl during an
OGTT* OR

A1C =26.5%* OR

A random plasma glucose =200 mg/d|l with symptoms

In the absence of unequivocal hyperglycemia, results
should be confirmed by repeat testing

*Equally meaningful for diagnosis

ADA Standard of Medical Care in Diabetes. Diabetes Care; 2019




Table 4.1 - Components of the comprehensive diabetes
medical evaluation at initial, follow-up, and annual visits

PAST MEDICAL
AND FAMILY
HISTORY

LIFESTYLE
FACTORS

MEDICATIONS
AND
VACCINATIONS

BEHAVIORAL
AND DIABETES
SELF-
MANAGEMENT
SKILLS

Diabetes history

= Characteristics at onset (&g, age, symptoms)

= Review of previous treatment regimens and response

= Assess frequency/cause/severity of past hospitalizations

Family history
= Family history of diabetes in a first-dearee relative

= Family history of autoimmune disorder

Personal history of complications and common comorbidities
= Macrovascular and microvascular

= Common comaorbidities (e.g., obasity, OSA)

Hypoglycemia: awareness/frequency/causes/timing of episodes
Prasence of hemoglobinopathies or anemias

High blood pressure or abnormal lipids
Last dental visit

Last dilated eye exam

\isits to specialists

Interval history

Changes in madical/family history since last visit

Eating patterrns and weight history

Physical activity and sleep behaviors

= Tobacco, alcohal, and substance use

Current medication regimen

Medication-taking behavior
Medication intolerance or side effects

Complementary and alternative medicine use

Vaceination history and needs

Assess use of health apps, online education, patient portals, etc.

Glucose monitorng (meter/CGMY. results and data use

= Review insulin pump settings and use

Psychosocial conditions

= Screan for depression, anxiety, and disordered aating; refer
for further assessment or intervention if warranted

= |dentify existing social supports

= Consider assessment for cognitive impairment*

Diabetes self-managemaent education and support
= History of dietician/diabetes educator visits/classes
= Assess diabetes self-management skills and barriers
= Assess familiarity with carbohydrate counting (type 1 diabetes)

Pregnancy planning

= For women with childbearing capacity, review contraceptive needs
and preconception planning

EVERY Table 4.1 (cont.)= Components of the comprehensive diabetes oy
INTIAL  FoLLow-  aNnuaL  medical evaluation at initial, follow-up, and annual visits INITIAL FOLLOW-  ANNUAL
VISIT _ uPvISIT visIT VISIT  UPVISIT  VISIT
= Height, weight, and BMI; growth/pubertal development in children v 3 v
6 and adolescents
%
v * Blood pressure determination v v v
y = Orthostatic blood pressure measures (when indicated) v
* Fundoscopic examination (refer to eye specialist) \ v
= Thyroid palpation v v
PHYSICAL = Skin examination (e.g., acanthosis nigricans, insulin injection or v > v
EXAMINATION Insertion sites, lipodystrophy)
= Comprehensive foot examination
* Visual inspection (e.g., skin integrity, callous formation, foot v v
v - deformity or ulcer, toenails)**
y + Screen for PAD (pedal pulses-refer for ABI if diminished) v v
o’ o’ 7 + Determination of temperature, vibration or pinprick sensation, v v
P and 10-g monofilament exam
o o 7 = AIC, if the results are not available within the past 3 months v v v
o b = |f not performed/avallable within the past year v v
v L * Lipid profile, including total, LDL, and HDL cholesterol and v 7
triglycerides®
W W W
+ Liver function tests* % v
EABORAIOKY * Spot Ibumin-t atinine rat v v
‘VALUATION POt urinary albumin-to-creatini ratio
> ” * Serum creatinine and estimated glomerular flltration rate* v v
* Thyroid-stimulating hormone In patients with type 1 diabetes® v v
L Y L * Vitamin B12 if on metformin (when indicated) v v
v v v + Serum potassium levels in patients on ACE inhibitors, ARBs, or v v
diuretics’
o o
W Ly W
v v o
W W ¥
v ¥ v
% v
> ; 7 Components
W W ¥ - -
.| . | . | Available on Diabetes Care 2019
Supplement 1, page S38-39
% ¥ ’
¥
% s
% % ¥
% v
%
v v ¥

"~ ADA Standard of Medical Care in Diabetes. Diabetes Care; 2019
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Diabetes Education

EVERY
INITIAL FOLLOW-  ANNUAL
VISIT UP VISIT VISIT

Psychosocial conditions
® Screen for depression, anxiety, and disordered eating; refer / v
for further assessment or intervention if warranted
= |dentify existing social supports ¥
BEHAVIORAL » Consider assessment for cognitive impairment* v v
A”D:EI::’.ETES Diabetes self-management education and support
MANAGEMENT = History of dietician/diabetes educator visits/classes v v v
SKILLS ® Assess diabetes self-management skills and barriers v v
m Assess familiarity with carbohydrate counting (type 1 diabetes)
What is covered for DSME: What is covered for MNT:
MEDICARE and Commercial Insurance: MEDICARE and Commercial Insurance:
Year 1= 10 hours Year 1= 3 hours
1 hour initial assessment
9 hours of group education
Year 2 and more= 2 hours follow up Year 2 and more= 2 hours follow-up

Only 5% of CMS eligible beneficiaries are sent to Diabetes Education

ADA Standard of Medical Care in Diabetes. Diabetes Care; 2019




Diabetes Sell-Management Education and Support for Adults with Type 2 Diabetes: ol

ALGORITHM of CARE
ADA Standards of Medical Care in Diabetes recommends all patients be assessed and referred for:

o ) 4 )
NUTRITION EDUCATION ( EMOTIONAL HEALTH
Registered dietifian for medical ¢ Diabetes self-managem * Mental health professional
nutrition therapy ion and support if needed
\. J . S/

WHEN NEW
COMPLICATING
FACTORS INFLUENCE
SELF-MANAGEMENT

WHEN
TRANSITIONS IN
CARE OCCUR

AT DIAGNOSIS

= Needs review of knowledge, skills, CHANGE IN: CHANGE IN

& Newly diognosed. All newly diagnosed

‘"di'id”‘slssh""'é';’srype 2 diabetes should and behaviors = Health conditions such as renal ' = Living situation such as inpatient or
receive = long-standing diabetes with limited disease and stroke, need for steroid or outpatient rehabilitation or now living
o Ensure that both nutrition and emotional prior education complicated medication regimen alone
health are appropriately addressed in = Change in medication, octivity, or o Physical limitations such as visual o Medical care team
education or make separate referrals nufritional intoke impairment, dexterity issues, movement
resgr?cnons ; Ty y G Insurance coverage that results in

= HbA, out of target

= Maintain positive health outcomes

2 Unexplained hypoglycemio or
hyperglycemia

=] P'cnnmg pregnoncy or p(egnon.'

= For support to attain or sustain
behavior changels)

treatment change
o Emotional factors such as anxiety and

dlinical depression o Age-related changes offecting

cognition, self-care, efc.
o Basic living needs such as access to
food, financial limitations

= Weight or other nufrition concerns

= New life situations and competing
demands

American . .
American Association Acaderny of Nutrition
AES AADE) Snislis g cdemyen
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ADA Targets 2019

HbAlc <7.0%

Pre-prandial capillary plasma glucose 80-130 mg/dI

Peak post-prandial capillary plasma glucose <180 mg/dI

« HbA1lc <6.5% or closer to normal without hypoglycemia in
patients with short duration of DM, long life expectancy,
and no ASCVD

 Less stringent A1C goals for

« Patient with severe hypoglycemia
Limited life expectancy

* Advanced complications

« Extensive comorbidities

ADA Standard of Medical Care in Diabetes. Diabetes Care;2019




Older Adults Treatment Goals

or: A - [

Healthy Longer life | <7.5% | 90-130 mg/d | <140/90 | Yes
expectancy 90-150 mg/dl
Complex/ Intermediate | <8% 90-150 mg/dl | <140/90 | Yes
intermediate 100-180 mg/dl
Very Limited <8.5% | 100-180 mg/dl | <150/90 | Maybe
complex 110-200 mg/dl

ADA Standard of Medical Care in Diabetes. Diabetes Care;2018 40:(S1)1-112




AACE 2019 Principles of type 2"
DM Management

Lifestyle modification underlies all therapy (e.g., weight control, physical activity, sleep, etc.)

Avoid hypoglycemia

Optimal A1C is <6.5%, or as close to normal as is safe and achievable

Therapy choices are affected by initial A1C, duration of diabetes, and obesity status

Avoid weight gain
Individualize all glycemic targets (A1C, FPG, PPG)

Choice of therapy reflects cardiac, cerebrovascular, and renal status

Comorbidities must be managed for comprehensive care

Get to goal as soon as possible—adjust at <3 months until at goal

Choice of therapy includes ease of use and affordability

A1C <6.5% for those on any insulin regimen as long as CGM is being used

AACE, Endocrine Practice. 2019




GLYCEMIC CONTROL ALGORITHM

INDIVIDUALIZE 0 For patients without concurrent serious 0 For patients with concurrent serious
GOALS A1 c 56'5 /b illness and at low hypoglycemic risk A1 c >65 AJ illness and at risk for hypoglycemia

LIFESTYLE THERAPY (Including Medically Assisted Weight Loss)

Entry A1C <7.5% Entry A1C 27.5% Entry A1C >9.0%

2018-0535

L YMPTOMS
MONOTHERAPY > <4 )

DUAL THERAPY'

Metformin + TRIPLE THERAPY' NO
© GLP1-RA?3

GLP1-RA 23 "
‘ /  GLP1-RA 23 DUAL INSULIN
SGLT2i >3
SGLT2i %3 h M ET — i
or othe
OR

WRITTEN PERMISSION FROM mace, i 10.4158/C5

SGLT2i** Other

1st-ine ,~ DPP4i Agents

agent or other

1st-line

)
+ : e . TRIPLE
i Basal Insulin ;geégnu I Basal Insulin Therapy

Colesevelam + / DPP4i

~ Bromaocriptine QR Colesevelam

AGi /' Bromocriptine QR ADD OR INTENSIFY
) INSULIN
SU/GLN /AGI Refer to Insulin Algorithm

LEGEND

Order of medications represents a If not at goal in 3 months

suggested hierarchy of usage; length of proceed to Triple Therapy
line reflects strength of recommendation If not at goal in 3 months

Certain GLP1-RAs and SGLT2is have shown proceed to or intensify
CVD and CKD benefits—preferred in insulin therapy
patients with those complications

0 2019 AACE MAY NOT BE REPRODUCED IN ANY FORM WITHOUT EXPRESS

Include one of these medications
if CHD present

COPYRIGHT

PROGRESSION OF DISEASE
AACE, Endocrine Practice. 2019




DECISION CYCLE FOR PATIENT-CENTERED GLYCEMIC MANAGEMENT IN TYPE 2 DIABETES

REVIEW AND AGREE ON MANAGEMENT PLAN

7 = Review management plan
+  Mutual agreement on changes
= Ensure agreed modification of therapy is implemented
in a timely fashion to avoid clinical inertia
« [ecision cycle undertaken regularly
(at least onceltwice a year)

GOALS
OF CARE

* Prevent complications
» Optimize quality of life

ONGOING MONITORING AND
SUPPORT INCLUDING:

Emational well-being

« Check tolerability of medication
»  Monitor glycemic status

»  Biofeedback including SMBEG,
weight, step count, HbA ,

blood pressure, lipids

IMPLEMENT MANAGEMENT PLAN

Patients not meeting goals generally
5 should be seen at least every 3

months as long as progress is being AGREE ON MANAGEMENT PLAN
made; more frequent contact initially . .
is often desirable for DSMES Specify SHART goals:
- Specific
- Measurable
ASCVD = Atherosclerotic Cardicvascular Disease - Achievable
CKD = Chronic Kidney Disease - Realistic
HF = Heart Failure - Time limited
DSMES = Diabetes Self-Management Education and Support

ASSESS KEY PATIENT CHARACTERISTICS

+  Current lifestyle 1
« Comorbidities, i.e., ASCVD, CKD, HF

*  Clinical characteristics, i e., age, HbA, , weight

* |ssues such as motivation and depression

Cultural and sacioeconomic context

CONSIDER SPECIFIC FACTORS THAT IMPACT
CHOICE OF TREATMENT

* Individualized HbA, _target

* |mpact on weight and hypoglycemia

+  Side effect profile of medication

+  Complexity of regimen, i.e., frequency, mode of administration
»  Choose regimen to optimize adherence and persistence

»  Access, cost, and availability of medication

SHARED DECISION MAKING TO CREATE A
MANAGEMENT PLAN

= Involves an educated and informed patient (and their
family/caregiver)

= Seeks patient preferences

= Effective consuliation includes motivational
interviewing, goal setting,and shared decision making

* Empowers the patient

= Ensures access to DSMES

SMEG = Self-Monitored Blood Glucass

4

Davies et al. Diabetes Care 2018 Dec; 41 (12): 2669-2701




PT-Centered Decision Cycle L

ASSESS KEY PATIENT CHARACTERISTICS 1

Current lifestyle

»  Comorbidities, i.e., ASCVD, CKD, HF

+  Clinical characteristics,i.e.,age, HbA, , weight
 Issues such as motivation and depression

*  Cultural and socioeconomic context

GOALS
OF CARE

* Prevent complications
* Optimize quality of life

s

4 Davies et al. Diabetes Care 2018 Dec; 41 (12): 2669-2701
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Pharmacological Agents
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First Line Drug

Metformin! Use XR, 500 mg

Start low and go slow
OK to use with GFR 30-45 mg/min/1.73m2

Replace Vitamin B12 (if <400 ng/ml)*

*Bloomgarden Z, Diabets Care, 2010 Jun; 33(6): e73-e78.




Sulfonylureas

Glyburide - long half life, parent drug and
active metabolites (renally excreted)

Glimepiride — parent drug and metabolites
renally excreted

Glipizide — hepatically metabolized and
metabolites are inactive: least likely to
cause hypoglycemia

Should be third line (or fourth) drug today




DPP-4 Inhibitors

Renal dosing
Adjustment

100mg CrCl<50=50 mg daily

‘taalinti
Sitagliptin CrCl<30=25 mg daily
Saxagliptin 5 mg CrCl<50=2.5 mg daily
Linagliptin 5mg None

CrCl<60=12.5 mg daily
Alogliptin 25 mg CrCl<30=6.25 mg daily




GLP-1 Agonists

(11

I N

Exenatide

Lixisenatide

Liraglutide

Dulaglutide

Exenatide- XR

Semaglutide

Oral Semaglutide

5 mcg
10 mcg

10 mcg
20 mcg

0.6 mg
1.2 mg
1.8 mg

0.75 mg
1.5 mg

2 mg

0.25 mg
0.5 mg
1 mg

/7 mg
14 mg

Twice Daily

Daily

Daily

Weekly

Weekly

Weekly

Daily
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SGLT2 Inhibitors

m Dosing (QD) Renal dosing adjustment

CANAGLIFLOZIN 100 mg
300 mg
DAPAGLIFLOZIN 5 mg
10 mg
EMPAGLIFLOZIN 10 mg
25 mg
ERTUGLIFLOZIN 5 mg
15 mg

eGFR <30 mL/min/1.73 m?2**

eGFR <45 mL/min/1.73 m2: do not

increase to 300 mg

eGFR <60 mL/min/1.73 m?2:
Do not initiate

eGFR <45 mL/min/1.73 m?2:
Do not initiate

eGFR <60 mL/min/1.73 m?2:
Do not initiate

** Perkovic V et al. N Engl J Med 2019;380:2295-2306
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Courtesy of AACE

Glucose Reduction- New Meds

DPP-4 Inhibitors GLP-1 Receptor Agonists SGLT2 Inhibitors
Alo? Lin2 Sax3 Sit4 Alb3 Dulé Exe’? Exe ER® Lir?® | Cani® Dapl! Emp?2
Baseline A1C 7.9
(%) 0 -
-0.2 -
—~ -0.4 -
X
2 -0.6 - -0.5 063 -0.52
= 'O'f | 0.7 0.7 -0.77
< ] -0.93
< -1.2 -
-1.4 -
-1.6 - -1.42

1. Nauck MA, et al. Int J Clin Pract. 2009;63:46-55. 2. Taskinen MR, et al. Diabetes Obes Metab. 2011;13:65-74. 3. DeFronzo RA, et al. Diabetes
Care. 2009;32:1649-1655. 4. Charbonnel B, et al. Diabetes Care. 2006;29:2638-2643. 5. Ahrén B, et al. Diabetes Care. 2014;37:2141-2148.

6. Dungan KM, et al. Lancet. 2014;384:1349-1357. 7. DeFronzo RA et al. Diabetes Care. 2005;28:1092-1100. 8. Bergenstal RM, et al. Lancet.
2010;376:431-439. 9. Pratley RE, et al. Lancet. 2010;375:1447-1456. 10. Cefalu WT, et al. Lancet. 2013;382:941-950. 11. Nauck MA, et al. Diabetes
Care. 2011;34:2015-2022. 12. Haring HU, et al. Diabetes Care. 2014:37:1650-1659.




Medication Cost

Average cost of Metformin:$0-5/month
Average cost of Glipizide: $5-10/month
Average cost of DPP-IV:$104-500/month
Average cost of SGLT2-1:$500-600/month
Average cost of GLP-1:$600-900/month
Average cost of Insulin: $600-1500/month
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GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

FIRST-LINE THERAPY IS METFORMIN AND N‘HHEIIHH\‘I LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)

HbA, ABOVE TARGET PROCEED AS BELOW

\’

WITHOUT ESTABLISHED ASCYD OR CKD
HF OR CKD PREDOMINATES
" ETHE - COMPELLING MEED TO MINIMIZE WEIGHT
PREFERABLY COMPELLING NEED TO MINIMIZE HYPOGLYCEMIA GAIN OR PROMOTE WEIGHT LOSS COST IS A MAJOR ISSUE"
SGLTZ with evidence of reducing HTHER!
SGLTY with HF andior CED pragression in BLE-1 BA with o
GLP-TRA proven CYI CVOTs iF o G7R advguale’ DPP-&i BLP-1RA SGUH 1 good efficacy SGITH gk TZ0™
with prover benafit!, |Pf--------- i ====s====4 for weight loss?
LVD benedit’ i eGFR IF SGLTZi et folerated or
adenuale’ contraindicated o if eGFR less IH‘J’HI H;{; ';{; “;t" '~l( \l'
than acequale’ add GLP-1 RA hl'.llt l abwin til"]lt ahwve til';lt target [ If HbA, abave target IFHBA, above target
with proven CVD besefit! :
L |\ L ol . r B v v
' ¢' GLP-1 24 SeITE
[ ITHBA abeve target I¥ abave target SBLTAR SaLTE oR oR _ GLP-1 RA with _
_ 4'_ s ’l" OR OR DFP-4 FP-4i SALTR gand efficacy TZD* B
T ik OR oR far weight loss’
I furtber intengilicalion is required or « yaid TZ0 in the setting of HF D GLP-1RA
paliznt is now unahle to tolerate . ) -
BLP-1 R& arsdiar SELTH. choose (Chaose agents demansirating OV safety; \J’ \If \1( 4{
agents demansirating CV safety: + Consider add'ng the other class [ If Hish, | above target [ I HbA, abave target If HbA,, above target

= [onsider 2dding the other class
(GLP-1 RA ar SGLTi) with proven
YD benedit

= DPP-&iif pat an GLP-1 RA

* Basal imsulin®

« TI0

- 50

with praven CVD beaefit!

+ [PF-&i [nat szeaghiotind in the selting
of HF (4 not o GLP-1 RAJ

+ Basal insul*

<

slrosger lor empagldlozin = canaglflozin,
for (=itiztien and continued use

progressies in (VTS

. Praven CVD bereli! means it =as Lahel indcalion of redusing CVD events, For GLP-1 A& slrasqes!
evitdertee lor Leagiulide = semaglulide = exenalide exlended release. For 860121 evidence modeslly

. Be aware taat SELT2 vary by region & indisidual agent weh regand lo indeated level of 2GFR
. Both e=gaglifiezs and canaglflozin have shown redoction in HF and reducties in CKD

. Degludec o UT00 glangine have demanstrated CVD safaty

2

Combinue with additior of other agents as culliced above

¥

If HbA,_ above target

¥

s

Consider the addition of SU° OR Gasal insulin:

+ Choose later generalion S wilk Lower risk of hypaglycemz
« Comsider basal imsulin with bower risk of hypoglycenia’

F

2 ¥

If triple therapy required or SGLT2I

andlor ELP-1 BA not tolerated or

contraingicabed wse regimen with
lowes! risk ol weight gain

PREFERABLY

DFP-Li {if mat on GLP-1 RA)
based on weight newtrality

v

Degludes | glargine U302 < glargine U102 ! detemir < MPH insts

. Se=aglutide = lraglutide = dulaglutde = exenatide = lixisenalide
LI no specife comorkidites (Le, no established CVE, low risk of Bypoglyeemiz, and loser

prarity 1o aved weight gas ar ne weight-related comarbidties|
V0. Capsider pounlry- amd region-specific codl of drogs. n seme countries, TI0% ralatively more
expessive and DPP-&i relalively cheager

Davies et al. Diabetes Care 2018 Dec; 41 (12): 2669-2701

5, Law dose may be belter Inlerated Bough less well sludied for CV0 elfecls
b, Chease laler generation SU with lewer rek of Bypoglycemiz
1
i
L)

F DFP-&i pot tolesated or
canfraindicated or pafient already on
GLP-1 RA, cautious addition of:

« §UF « TIDF « Basal insulin

2

¥

+ Insulin theragy basal irsulin with

lowes! acquisiion cost

+ Comsider DPP-Li OR 550171 with

lonwest acquistion cost™




ESTABLISHED ASCVD OR CKD

J

!

ASCVD FREDOMINATES HF OR CKD PREDOMINATES
i s’
PREFERABLY
SGLT2i with evidence of reducing
SELTZi with HF and/or CKD progression in
GLP-1 RA proven CVD CVOTs if eGFR adequale®
with proven benefit, | f--------- OR ---------1
CVD benefit if eGFR If SGLTZi not tolerated or
adequate’ contraindicated or if eGFR less
than adequate’ add GLP-1 RA
with proven CVD benefit!
e A L L% ",
v +
If HbA, above target If HbA, above target
N N 4

If further intensification is required or
patient is now unable to tolerale
GLP-1 RA and/for SGLTZI, choose
agents demonstrating CV safety:

+ Consider adding the other class
{GLP-1 RA or SGLTZi) with proven
CVD benefit

+ DPP-&iif not on GLP-1 RA&

« Basal insulin®

« TIDF

« SU

« Avoid TZD in the sefting of HF
Choose agents demonstrating CV safety:

+ Consider adding the other class
with proven CVD benefit’

« [PP-&i {not saxagliptin} in the setting
of HF (if not on GLP-1 RA)

+ Basal insulin®

-+ SU

Degludec and Glargine U-100 have CVD safety

ASCVD predominates

GLP1-RA

(Liraglutide>Semaglutide>Dulaglutide>

Exenatide XR)

SGLT2i (if GFR 45-60)
(Empagliflozin>canagliflozin)

HF or CKD predominates

SGLT2i (if GFR 45-60)
(empagliflozin=canagliflozin)
SGLT2i (GFR<45)= Canagliflozin

HF: Dapagliflozin

GLP-1RA if SGLT2i not tolerated

YY)

Davies et al. Diabetes Care 2018 Dec; 41 (12): 2669-2701

Perkovic et al. NEJM 2019
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Older Large Clinical Trials

UKPDS 33
(7.0 vs. 7.9%)

DCCT / EDIC*
(7.2 vs. 9.1%)

ADVANCE
(6.3% vs. 7.0%)

VADT
(6.996 vs. 8.4%)

v B
A o I
= _—_
(6.4% vs. 7.5%)

o
- B

Courtesy Dr. Silvio Inzucchi, Yale




GLP1-RA CVOT Trials
« A total of 50,544 subjects studied!

« 7/ major RCT

ELIXA Lixisenatide 6,068
LEADER Liraglutide 9,340
SUSTAIN-6 Semaglutide 3,297
EXCSEL Exenatide 14,752
HARMONY OUTCOME Albiglutide 9,463
REWIND Dulaglutide 9,901

PIONEER 6 Oral Semaglutide 3,183




Major CVOT with GLP-1RA

ELIXA LEADER SUSTAIN-6 EXSCEL Harmony Outcomes REWIND PIONEER 6
(n=6068) (n=9340)** (n=3297)" (n=14752)" (n=9463)* (n=9901)~* (n=3183)"
Drug Lixisenatide Liraghutide Semaglutide Exenatide Albiglutide Dulaglutide Semaghutide (oral)
Dose 20 pg per day 1-8 mq per day OSor1mgperweek 2 mgperweek 30 0r SO mg per week 1.5 mg per week 14 mg per day
Age (years) 60(10) 64(7) 65(7) 62(9) 64(7) 66 (7) 66(7)
BMI (kg/m”) 301(56) 325(63) 328(62) 327 (6-4) 32:3(59) 32:3(57) 32:3(65)
Diabetes duration (years) 9-2(82) 128 (8.0) 139(81) 131(83) 14-2(8-8) 10-6(7-2) 149(8:5)
HbA, (%) 77(13) 87(1:6) 87(15) 81(1.0) 87(15) 73(11) 82(1-6)
Established cardiovascular 6068 (100%) 7598 (81%) 2735 (83%) 10782 (73%) 9463 (100%) 3114 (31%) 2695 (85%)
disease
I History of heart fallure 1358 (22%) 1667 (18%) 777 (24%) 2389 (16%) 1922 (20%) 853 (9%) 388 (12%) 1
Systolic blood pressure (mm Hg) 129 (17) 136 (18) 136(17) 135(17) 135(17) 137(17) 136 (18)
eGFR (mL/min per 1.73 m¥)* 78 (21) 80 (NR) 80 (61-92) 77 (61-92) 79 (25) 75 (24) 74(21)
Glucose-lowering drugs used
Insulin 2374 (39%) 4169 (45%) 1913 (58%) 6838 (46%) 5597 (59%) 2363 (24%) 1930 (61%)
Biguanides 4021 (66%) 7144 (76%) 2414 (73%) 11295 (77%) 6969 (74%) 8037 (81%) 2463 (77%)
Sulfonylurea 2004 (33%) 4733 (51%) 1410 (43%) 5401 (37%) 2725 (29%) 4552 (46%) 1027 (32%)
Thiazolidinedione 95 (2%) 575 (6%) 76 (2%) 579 (4%) 194 (2%) 168 (2%) 118 (4%)
DPP-4 Inhibitor NA 6 (<1%) 5(<1%) 2203 (15%) 1437 (15%) 88 (1%) 2 (<1%)
SGLT2 inhibitor NA NA 5 (<1%) 77 (1%) 575 (6%) 12 (<1%) 305 (10%)

Numerical data are mean (SD) or n (%), unless otherwise specified. GLP-1-glucagon-like peptide-1. eGFR-estimated glomerular filtration rate. NR«not reported. DPP-4-dipeptidyl peptidase-4.
SGLT 2=sodium-ghucose co-transporter-2. *eGFR data are median (IQR) for SUSTAIN-6 and EXSCEL.

Kristensen SL et al. Lancet Diabetes Endocrinol 2019 Epub ahead of print
August 14, 2019 http://dx.doi.org/10.1016/ S2213-8587(19)30249-9
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MACE Risks: Combined And Individual

GLP-1 receptor Hazard ratio NNT p value
agonist /N (%) nIN (s) (95%C1) (95% C1)
102 (089-117) 078
Three- 087(078.097 o01s
074 (058-0.95) 0016
091 (0:83-100) 0061
Component s o
088 (0.79-099) 0026
079 (057-111) 017
M AC E 088(082-094)  75(50-151) <0.0001
098(0.78-122) 085
078 (066-093) 0007
098 (0-65-148) 092
Cv 088 (076-1.02) 0096
093(073-119) 058
091 (078-106) 018
0.49(0-27-092) 002

Death

0.88(0-81-0.96) 163(103-489) 0003

103(0-87-1.22) on
Fatal/ 086 (673100 0046
0-81(0-57-116) 026
0.97 (0-85-1-10) 062
Non-Fatal MI o
096 (0-79-1-15) 063
118 (0-73-1:90) 049

0.91(0-84-1.00)  193(109-NA) 0.043

112 (0-79-158) 054
ata G5 BT 100
065(041-1.03) 0066
085(070-1.03) 0095
Non-Fatal
076 (062-094) 001
074 (0-35-157) 043

Kristensen SL et al. Lancet
0-84(076-093)  209(139-477) <00001 | Djapetes Endocrinol 2019
Epub ahead of print August
14, 2019
Favours GLP-1  Favours http://dx.doi.org/10.1016/
receptor agonist  placebo S$2213-8587(19)30249-9

CVA




Additional Outcomes

GLP-1 receptor Placebo Hazard ratio NNT p value
agonist n/N (%) nfN (%) (95% Cl) (95% ClI)
0-94 (0-78-113) 0-50
0-85 (0-74-0-97) 0-02
105 (0-74-1-50) 079
AI I - 0-86 (0-77-0-97) 0.016*
cause 086(077.097 0_64
- 0-90 (0-80-1.01) 0-067
Mortality
0-88(0-83-0-95) 108 (77t0260)  0-001
096 (0.75-123) 075
087 (073-1.05) 014
111 (077-1-61) 0-57
H F 0-94(0.78-113) 051
0-71 (0-53-0-94) <0-0001
H = I 0-93 (0-77-1-12) 0-46
ospita 036048140 055
A d m i S S i o n 0-91(0-83-0-99) 312 (165t02810) 0-028
-
Composite culo i
0.78 (0-67-0-92) 0-003
- 0-64 (0-46-0-88) 0-006
KI d n ey 0-88 (0-76-1-01) 0-065
0-85 (0-77-0-93) 0-0004
Outcomes 0.83(078-089) 62(481096)  <0:0001
-
Worsening
0-89 (0-67-1-19) 0-43
- 1.28 (0-64-2-58) 0-48
Kidney 08 074105 016
0-70(0-57-0-85) 0-0004

Function

Favours GLP-1
receptor agonist placebo

Favours

0-87 (0-73-1-03)

245(118 to-10641) 0-098

000

Kristensen SL et al. Lancet
Diabetes Endocrinol 2019
Epub ahead of print August
14, 2019
http://dx.doi.org/10.1016/
S$2213-8587(19)30249-9
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STLG2iI Outcome Trials

Total of 4 studies
(+Credence) 38,723 subjects

EMPA-REG OUTCOME* CANVAS Program’ DECLARE-TIMI58®
Drug Empagliflozin Canagliflozin Dapagliflozin
Doses analysed 10 mg, 25 mg (once daily) 100 mg, 300 mg (once daily) 10 mg (once daily)
Median follow-up time, years 31 2-4 42
Trial participants 7020 10142 17160
Age, mean 631 633 63-9

Patients with established atherosclerotic cardiovascular disease 7020 (100%) 6656 (65-6%) 6974 (40-6%)

Patients with a history of heart failure 706 (10-1%) 1461 (14-4%) 1724 (10-0%)
Patients with eGFR <60 mL/min per 1.-73 m’ 1819 (25-9%) 2039 (20-1%) 1265 (7-4%)

Data are n (%) unless otherwise specified. The CANVAS Program consisted of two trials, CANVAS and CANVAS-R, but are presented combined. eGFR=estimated glomerular

filtration rate.

Zelniker TA et al. The Lancet 2019; 393: 10166:31-39




Effects on MACE (By GFR)

Patients Events Ewvents per1000 HR (95% Cl)
patient-years

eGFR <60 mL/min per m*
EMPA-REG OUTCOME 1212 607 275 527 60-5 0-88 (0-69-1-13)
CANVAS Program MNA MNA 261 363 49.5 0-69 (0-54-0-89)
DECLARE-TIMI 58 606 659 189 373 431 0-92 (0-69-1-23)
Fixed effects model for eGFR <60 (p=0-0077) 0-82 (0-70-0-95)
eGFR 60 to <90 mL/min per m*
EMPA-REG OUTCOME 2423 1238 351 30-8 40-6 0-76 (0-61-0-94)
CANVAS Program MNA MA 563 26-8 20.0 0-95 (0-80-113)
DECLARE-TIMIS8 3838 3894 757 245 25-8 0-95 (0-82-1.09)
Fixed effects model for eGFR 60 to <90 (p=0-0520) 0-91 (0-82-1-00)
eGFR =90 mL/min per m*
EMPA-REG OUTCOME 1050 488 146 35-4 322 1-10(0-77-1-57)
CANVAS Program MNA MNA 187 20-8 23.6 0-84 (0-62-1-13)
DECLARE-TIMI 58 4137 4025 613 18-8 197 0-94 (0-80-110)

Fixed effects model for eGFR 290 (p=0-35)

Favours treatment

Favours placebo

0-94 (0-82-1.07)

Zelniker TA et al. The Lancet 2019; 393: 10166:31-39
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Effects On HF Hospitalization
(By GFR)

Patients Events Ewvents per1000 Weight HR HR (95% CI)
patient-years (%)

Treatment(n)  Placebo (n) Treatment Placebo
eGFR <60 mL/min per m*
EMPA-REG OUTCOME 1212 607 94 14-9 258 365 0-59 (0-39-0-88)
CANVAS Program NA NA 98 11-6 213 36 0-55 (0-37-0-83)
DECLARE-TIMI 58 606 659 Iri 12-3 153 27-4 0-70 (0-44-1-12)
Fixed effects model for eGFR <60 (p<0-0001) 0-60 (0-47-0-77)
eGFR 60 to <90 mL/min per m*
EMPA-REG OUTCOME 2423 1238 100 8-4 11-7 21 0-72 (0-48-1-07)
CANVAS Program MNA MA 108 4-6 61 234 0-76 (0-52-1-12)
DECLARE-TIMI 58 3838 3894 251 65 9-9 55- 0-65 (0-51-0-84)
Fixed effects model for eGFR 60 to <90 (p<0-0001) 0-69 (0-57-0-83)
eGFR =90 mL/min per m?
EMPA-REG OUTCOME 1050 488 27 5-4 7-9 11- 0-67 (0-31-1-44)
CANVAS Program MNA MNA 37 37 51 15- 0-76 (0-40-1-47)
DECLARE-TIMIS8 4137 4025 170 51 54 730 0-94 (0-69-1-26)

Fixed effects model for eGFR 290 (p=0-31)

0-88 (0-68-1-13)

Zelniker TA et al. The Lancet 2019; 393: 10166:31-39




Effects On Composite Renal

000

Function/ESRD/Death (By GFR)

Patients Events

Treatment (n)  Placebo (n)

Events per 1000
patient-years

Treatment Placebo

HR (95% C1)

eGFR <60 mL/min per m*

EMPA-REG OUTCOME 1196 605 MNA
CANVAS Program MNA NA 83
DECLARE-TIMI 58 606 659 59

Fixed effects model for eGFR <60 (p=0-0054)

eGFR 60 to <90 mL/min per m?

EMPA-REG OUTCOME 2406 1232 MA
CANVAS Program NA NA 118
DECLARE-TIMI 58 3838 3894 186

Fixed effects model for eGFR 60 to <90 (p<0-0001)

eGFR =90 mL/min per m*

EMPA-REG OUTCOME 1043 486 MA
CANVAS Program NA NA 48
DECLARE-TIMI 58 4137 4025 120

Fixed effects model for eGFR =290 (p<0-0001)

MNA MNA
11-4 15-1
8.9 15-2
MA MNA
46 7-4
42 7-8
MA MA
38 81
25 49

0-66 (0-41-1.07)
074 (0-48-115)
0-60 (0-35-1-02)
0-67 (0-51-0-89)

0-61(0-37-1-03)
0-58 (0-41-0-84)
054 (0-40-073)
0-56 (0-46-0-70)

0-21(0-09-0-53)
0-44 (0-25-078)
0-50 (0-34-0-73)
0-44 (0-32-0-59)

Zelniker TA et al. The Lancet 2019; 393: 10166:31-39




CREDENCE

Double-blind, RCT

4,401 patients, > 30 y.o., T2DM, albuminuria,
CKD on max tolerated ACEi/ARB

Designed for renal outcomes

‘Primary outcome: CV death, progression to
ESRD, doubling creatinine, renal death

Perkovic V et al. N Engl J Med 2019;380:2295-2306
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A Primary Composite Outcome

s

B Renal-Specific Composite Outcome

100+
90
80
704
60
50
40+
304
20+
10+
0

Patients with an Event (%)

304
254
20
15+
104

Hazard ratio, 0.70 (95% Cl, 0.59-0.82)

P=0.00001
Placebo

Canagliflozin

1

0

No. at Risk
Placebo 2199
Canagliflozin 2202

2178
2181

Months since Randomization

2132
2145

2047
2081

1725
1786

1129
1211

621
646

170
196

100-
90-
80-
70
60-
50-
40-
30
20-
10-

0

Patients with an Event (%)

20+

154

Hazard ratio, 0.66 (95% Cl, 0.53-0.81)

P<0.001
Placebo

Canagliflozin

T T 1

30 36 42

0

No. at Risk
Placebo

2199
Canagliflozin 2202

2178
2181

T T

30 36

Months since Randomization

2131
2144

2046
2080

1724
1786

1129
1211

621
646

C End-Stage Kidney Disease

100"!
90+
80

60

Patients with an Event (%)

16+
144
12+
10+
8-
6
4-
24
0

Hazard ratio, 0.68 (95% Cl, 0.54-0.86)
P=0.002
Placebo

Canagliflozin

42

No. at Risk
Placebo 2199
Canagliflozin 2202

2182
2182

Months since Randomization

2141
2146

2063
2091

1752
1798

1152
1217

641
654

100+
90+
80+
70+
60
50
404
304
204
104
0

Patients with an Event (%)

14~
12+
104
8
6
4
2

0

E Death from Cardiovascular Cause

Hazard ratio, 0.78 (95% Cl, 0.61-1.00)
P=0.05

Placebo

Canagliflozin

30 36 42

0

No. at Risk
Placebo

2199
Canagliflozin 2202

2185
2187

T T

30 36

Months since Randomization

2160
2155

2106
2120

1818
1835

1220
1263

688
687

Perkovic V et al. N Engl J Med 2019;380:2295-2306
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Credence

P Value for
Subgroup Canagliflozin Placebo Canagliflozin Placebo Hazard Ratio (95% ClI) Interaction
no. of patients/total no.  events/1000 patient-yr
Primary composite outcome of ESKD,
doubling of serum creatinine,
or renal or CV death
Screening estimated GFR 0.11
30 to <45 ml/min/1.73 m? 119/657  153/656 22 95.4 0.75 (0.59-0.95)
45 to <60 ml/min/1.73 m? 56/640  102/639 334 63.1 0.52 (0.38-0.72)
60 to <90 ml/min/1.73 m? 70/905  85/904 29.9 36.5 0.82 (0.60-1.12)
Baseline UACR 0.49
<1000 69/1185 88/1163 22.0 28.8 0.76 (0.55-1.04)
>1000 176/1017 252/1036  69.6 100.8 0.67 (0.55-0.81)
Renal-specific composite outcome
of ESKD, doubling of serum
creatinine, or renal death
Screening estimated GFR 0.18
30 to <45 ml/min/1.73 m? 85/657 115/656 51.6 71.7 0.71 (0.53-0.94)
45 to <60 ml/min/1.73 m? 33/640 66/639 19.7 40.8 0.47 (0.31-0.72)
60 to <90 ml/min/1.73 m? 35/905 43/904 14.9 18.5 0.81 (0.52-1.26)
Baseline UACR 0.16
<1000 29/1185 31/1163 9.2 10.2 0.90 (0.54-1.50)
>1000 124/1017 193/1036 49.1 77.2 0.61 (0.49-0.76)

Canagliflozin Placebo
Better Better

Perkovic V et al. N Engl J Med 2019;380:2295-2306




Dapagliflozin
(N=2373)

Placebo
(N=2371)

DAPA-HF

Placebo

A Primary Outcome
30+

25+

Hazard ratio, 0.74 (95% C|, 0.65-0.45)
P=0.001

Cumulative Incidence (%)

Menths since Randomization

Mo, at Risk
Placebo 17 2258 2163 1075 1917 1478
Dapagliflozin 2373 2305 2221 2147 2002 1560

1096
1146

54
612

210
210

Dapagliflozin

I B Hospitalization for Heart Failure

100+ 304 Hazard ratio, 0,70 (95% Cl, 0.59-0.83)
8904 254
£ 804 201
E 704 15
= 604 104 P
£ 50 -~
-..E 40 54 ~ T
= [y
g 307 0 3 6 9 12 15 18 21 24
'3 204
- /
D_ T T T T T T T 1
0 3 6 9 12 15 1% 21 24
Manths since Randomization
Ma. at Risk
Placebo 2371 2264 2168 2082 1924 1483 1101 556 212
Dapaglifiozin 2373 2306 8 2153 2007 1563 1147 613 210

McMurray et al. NEJM 2019 sept 19, DOI: 10.1056/NEJM 1911303




What About DKA Risk
With SGLT21?




Risk Factors for DKA with SGLT?2i

Risk level for DKA

Factor

Moderate/high

Low/moderate

Minimal/low

¢ Reduced basal insulin by more than 10-20%
¢ Insulin pump or infusion site failure

¢ Reduced or inconsistent carbohydrate intake
e Excessive alcohol use

e Use of illicit drugs

¢ Volume depletion/dehydration

e Acute illness of any sort (viral or bacterial)

e Vomiting

¢ Vigorous or prolonged exercise

¢ Reduced prandial insulin dose by more than 10-20%

e Travel with disruption in usual schedule/insulin regimen
e Insulin pump use

e Low BMI (<25 kg/m?)

¢ Inconsistent caloric intake
¢ Moderate alcohol use*

e Female sex

*If ketone levels increase from baseline.

Danne T et al, Diabetes Care 2019;42:1147-1154




SGLT2i1 and DKA Risk
Checking the BLOOD KETONES!

Blood ketone (BHB) level Urine ketone*

Remedial actions

<<0.6 mmol/L (normal) Negative

0.6-1.5 mmol/L (ketonemia) Trace or small

1.6-3.0 mmol/L (impending DKA) Moderate

>3.0 mmol/L {probable DKA) Large to very large

No action needed

Treat as follows or per clinician instructions:
e Ingest 15-30 g rapidly absorbed carbohydrate and
maintain fluid consumption (300-500 mL) hourly
e Administer rapid-acting insulin based on carbohydrate
intake (hourly)
e Check blood/urine ketones (every 3—4 h) until resolution
e Check blood glucose frequently to avoid hyperglycemia
and hypoglycemia
Seek medical attention if levels persist and symptoms present

Follow treatment recommendations listed above
Consider seeking immediate medical attention

Seek immediate medical attention

BHB, B-hydroxybutyrate. *Urine ketone concentrations are dependent on hydration and other factors; these values do not closely correlate

with blood BHB levels.

Need to purchase (Not covered by insurance) either PRECISION XTRA OR NOVAMAX
glucose/ketone meters and ketone strips

Danne T et al, Diabetes Care 2019;42:1147-1154
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Education for SGLT2i in T1DM or insulin
treated T2DM

Patient education » All patients initiating SGLT inhibitor therapy should receive
through training/education in the following areas:

¢ DKA causes and symptoms

@ Euglycemic ketoacidosis

e Importance of ketone monitoring

@ Use of ketone monitoring—training in testing
procedure, proactive monitoring, situations when
monitoring is indicated

e Treatment protocol for addressing ketosis

@ Guidance in when to seek medical attention

Clinician education ¢ All prescribing clinicians should acquire full understanding
of the safe use and risks associated with SGLT inhibitor
therapy:

@ Criteria for patient selection—baseline ketone level,
demographic/behavioral considerations

@ Training/educational needs of patients—detection
(ketone levels, symptoms), prevention strategies,

treatment
© Potential for missed DKA, euDKA
FTreatment strategies—STICH protocol recommendea: ST

m STop SGLT inhibitor treatment for a few days

m Insulin administration

m Carbohydrate consumption

m Hydration with a suitable drink (e.g., water or
noncaloric athletic drink with balanced electrolytes)

4 O =

Risk Communication » Product labeling, website
* Health care professional education
» Medication guide, patient alert card*

Danne T et al, Diabetes Care 2019;42:1147-1154




Check Ketones Before Starting
SGLT2i (If On Insulin)

Below 0.6 mmol/L NORMAL

0.6-1.5 mmol/L monitor, start STICH protocol

w00 s i

Advanced Technology

D No Coding Needed
> Tiny Blood Sample

> Fast 5-Second
Glucose Results

P Glucose Testing on
Finger or Arm

P Glucose and Ketone
Testing In One Meter

Flor
=

Precision

Xtra

Blood Glucose & Ketone Monitoring System

—
SIMPLE
&FAST _ \

Simple Testing
with Xtra
Assurance

and Control
Osewith

Precision Xere Bloed Glacese Test Strips and
Procsisa s isodp Ketone st trips




COMPELLING NEED TO MINIMIZE WEIGHT
COMPELLING NEED TO MINIMIZE HYPOGLYCEMIA GAIN OR PROMOTE WEIGHT LOSS COST IS A MAJOR ISSUE™"
EITHER/
. ) BLP-1 RAwilh e
DPP-&i GLP-1RA SGLT2i TiD good efficacy SELTIF o)é T
¢ \I, 4' 4' for weight loss®
IFHbA, If HbA, If HbA, If HbA, r 4’ ‘b
abovetarget | | abovetarget | | abovetarget | | abovetarget | | If HbA,, above target ]| If HbA,, above target
GLP-1RA SELTRi
SGLTZi SGLTZF OR OR GLP-1 RA with
0R OR DPP-&i DPP-ii seLrai good efficacy Tz s
2o Tin OR oR for weight loss®
TID GLP-1RA .
If HbA, above target If HbA, above target If HbA, above target
Continue with addition of other agents as outlined above If triple therapy required or SGLTZi * Insulin therapy basal insulin with
,L andfor GLP-1 RA not tolerated or lowest acquisition cost
conlraindicated use regimen with oR
If HbA, above target lowest risk of weight gain + Consider DPP-4i OR SELTZi with
¢, PREFERABLY lowest acquisition cost™
Cansider the addition of SU* DR basal insulin: OPP-Ai (if nat on GLP-1 RA}
+ Choase later generation SU with lower risk of hypoglycemia based on weight neutrality
« Consider basal insulin wilh Lower risk of hypoglycemia’ ¢
If DPP-4i not tolerated ar

contraindicated or patient already on
GLP-1 RA, cautious addition of:

« SUF + TID* - Basal insulin

Davies et al. Diabetes Care 2018 Dec; 41 (12)

1 2669-2701




In those WITHOUT established
ASCYD OR CXD

ARA

Need To Minimize Hypoglycemia

First-line therapy is metformin

I HBA_is 217 mmelmol (1.5%) abave individualized
HoA larget consider eacly combination therapy

4
mu,‘arw
$ 3 3 A
0PP-4i GLP-1RA ‘ : ﬁ:‘:;m 03
N2 ¥ 4 J

1 HeA_ shevs target WA sbove target | | MDA, shove target \ MO sbov taget

¥ ¥ 4 ¥
GLP-1 RA or SG6LI2V or
SSLT2 e ID? SSLI2 or TID? DPP-&i et DPP-4i or
ny GLP-1RA
\ ¥ 2 \
I HbA, above target
¥

Continue with addition of olher agents as outlined above

L

If HBA,_above targel
d

Consider the addition of sulfonylurea OR basal insulin:
«  Choose later generation SU with lower risk of hypoglycemia
+  Consider basal imsulin with lower risk of hypeglycemia’

1) Metformin; If HbAlc 1.5% > target

2) DPP-4i - SGLT2i or TZD—>Insulin/SU

3) GLP1-RA->SGLT2i or TZD—>Insulin or SU

4) SGLT2i > DPP4i or GLP1-RA or TZD~>
Insulin or SU

- 5) TZD->SGLT2i—>DPP4i or GLP1-RA

—->Insulin or SU

Davies et al. Diabetes Care 2018 Dec; 41 (12): 2669-2701




Need To Minimize Weight Gain -
Promote Weight Loss

In those WITHOUT established ASCYD OR CKD

I HEA_is 217 mmol/mol (1.5%) above indvidualized surgical energy
HbA, target consider early combination therapy General lifestyle advice restriction for weight loss
J | Medical mattional theragy Weghtlossol 15kgcanlead
\ - Eating patterns to remission of T20M in palient
If HbA, above target | Physical activty 8 years Guratca, consider
1 evicence-basec weigt
\! v e~
GLP-1 RA with good : ’
efficacy for weight loss’ SUZH o6FR adequate
~ medcation fer metabolic
|‘ I HBA, above target | weight loss surgery

¥ | 4

GLP-1 RA with good
'
SGLTZ: if eGFR adequale officacy for weight loss’ ‘

S ST 2
l‘ If KbA, above target J
\ 4
If triple therapy requited or SGLTZi andior GLP-1 RA not tolerated o 2)GLP1-RA or SGLTzi

contraindicated use regimen with lewes! risk of weight gain
PREFERABLY
0PP-4&1 (if not on 6LP-1 RA) based on weight neslrality

I 3) DPP4i—>SU of insulin or TZD (with caution)

If DPP-4i not tolerated or contraindicated or patent
already on GLP-1 RA, cagtious addition of:

. S+ T » Baall 4) Lifestyle advice >weight loss medications
- metabolic surgery

1) Metformin; If HbAlc 1.5% > target
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atditietal DSNES
s sapport weight

ad pvadascs of

In those WITHOUT established
ASCYD OR CKD

s

Cost is a Major Issue

First-line therapy is metformin
IFHBA, is 217 mmolimol (1.5%) above incividualized HbA

target consider early combination therapy

‘ 1) Metformin: If HbAlc 1.5% > target

2) SU-> TZD-> Lower cost DPP4i/SGLT2i

or Basal insulin

3)TZD->SU —>Lower cost DPP4i/SGLT2i or
Basal insulin

| - Insulin therapy: Basal insulin with lowest acquisition cost

l
nM.»lmum
\A X
= If HbA, above target .
J !
J !
If HbA,_ above target
!

»  Consider DPP-4&i or SGLTZi with lowest acquisition cost

Ertugliflozin= only SGLT2 for Medicaid
Alogliptin= least expensive DPP-IV

Insulin isophane (NPH) or Regular=
least expensive non analog insulin only at
Walmart
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Oral Therapy With Injectables

METFORMIN SGLT2i

Ok with injectables
Ok with injectables

( GLP1-RA or insulin) BUT

Do not decrease too
aggressively insulin

TZD'

Stop or reduce dose Sick day rules
with insulin DO NOT USE
before/during/after surgeries,
hospitalization (DKA)
SULFONYLUREA

Reduce by 50% if starting insulin DPP-4i

STORP if starting

Stop if using mealtime insulin GLP1-RA
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General Strategies
e DM:

DM education; maximize Metformin; second drug if HbAlc >7%
*HbA1c <9% consider SGLT2i especially if on DPP IV
*HbA1lc >9% start GLP-1 RA before insulin

«Consider fasting glucose, hx of pancreatitis, high TG, neuropathy,
look at feet!

*GLP-1 RA or Canagliflozin with GFR <45
« Look at Ophtho report before Semaglutide

e CV:

Hx of A Fib = monitor heart rate with Liraglutide

+ HTN:

«If uncontrolled, add SGLT2i without changes to BP meds

«If BP controlled and on diuretic, hold HCTZ for 1-2 weeks, then
resume if BP increases

«Contact Cardiology or Nephrology for complex pts




(11

Intensifying Treatment

It HbA _above target despite dual/triple therapy

Consider initial injectable combination (i.e., GLP-1 RA + basal inselin or prandialibasal
insulin) if HbA,_>86 mmolimol (10%) andlor >23 mmolimol (2%) above target

« Initiale starting dose (varies across class) |

INITIATION FOR GLP-1 RA

TITRATION FOR GLP-1 RA

+ raduzl titration to mainlenance

dase (varies across class)

Consider GLP-1 RA in mast prior to insulin’
Consider; = INITIATION « TITRATION

INITIATION FOR BASAL

« Start 101U a day OR 0.1-0.2 IWikg a day

4

| If above HbA, target |
| |

Consider insulin as first injectable if
+ HbA, very high =57 mmalimal {11%)

+ Symptems or evidence of catabolism:
weight loss, polyuria, polydipsia.
which suggest insulin deficiency

+ If type 1 diahetes is a possibility

If already on GLP-1 RA or if
GLP-1 RA not appropriate
0R inzulin preferrad

d

TITRATION FOR BASAL

« Patient sell litralion is more effective

Set FEG target that correlates o HbA, farget
Choose evidence-hased titration
algorithm, i.e., increase 2 units every

3 days ta reach FPG large! without
hypoglycemia

+ Far hypoglycemia determine cause, if no

clear reason lower dose by 10-20%

Add basal insulin
Consider: = INITIATION = TITRATION

For palient on GLP-1 RA
and basal insulin

Consider FRC of GLP-1 R4 and
insulin (iDeqlira or iGLarLixi)

But note max doze of insulin in the FRCs

FRC, fixed-ratio
combination

INITIATION
« [fon GLP-1 RA use 10-16 dose sleps
(iDegLira) ar 10-15 wnils {iGlarLix)
— 1
’ |

TITRATION
« Titrate to FPG tanget and tolerability
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Adding Mealtime (Prandial) Insulin "

If above HbA, target If above HbA _target
INITIATION FOR PRANDIAL , , o eq oo
+ &1U aday or 10% of basal dose Despite adequately titrated basal insulin OR once ME{ITIIEII'IHL basal_lnslullrl or
+ IFHbA, <6k mmalimal (8% consider basal dose = 0.7-1.0 |U/kg OR FPG at target additional prandial insulin
lowering the totzl doge by & IU a day or |
10% of basal dose
I ' ™
Add prandial insulin INITIATION
TITRATION FOR PRANDIAL 1 Usually one dose with the largest meal or * Ininsulin-naive patients 10-12 [U
« Increase dose by 1-2 U or 10-15% meal with greatest PPG excursion or 0.3 [UMkg
twice weekly Consider: = If on existing insulin regimen usually
« For hypoglycemia determine cause, if unit to unit at the same tofal insulin
no clear reason lower corresponding Consider twice or three dose but may require adjustment to
dose by 10-20% Vv times daily premix individual needs
If above HbA. target ] insulin regimen \
1] -—I
INITIATION OF STEPWISE PRANDIAL 1
+ Stepwise addition of prandizl insulin TITRATION

every 3 months if HbA, > target

iz associated with lower risk of
hypoglycemia and increases patient
satisfaction compared with immediate
introduction of full basal-bolus regimen

* Individual dose adjustment depends
on type of biphasic insulin

+ More complex if on three times
daily regimen

Stepwise additional injections of prandial insulin
{i.e_ two, then three additional injections)

Consider: « NITIATION = TITRATION

TITRATION FOR PRANDIAL ‘L

If above HbA  target

Proceed to FULL basal-bolus A
INITIATION FOR PRANDIAL regimen, Le., basal insulin and IF HbA__DOES NOT
prandial insulin with each meal IMPROVE REVIEW ONGOING
TITRATION FOR PRANDIAL Consider: NEED FOR BASAL-BOLUS

REGIMEN. CONSIDER
ADDITIONAL DSMES
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Available Insulins
Type ___ |Onset  |Peak |Duration |Role

Ultra-Rapid Acting
Technosphere insulin

Rapid-Acting
Lispro

Aspart
Glulisine

FiAsp

Lispro U-200
Sanofi Admelog

Short-Acting
Regular insulin
Regular insulin(concentrated) U-500

Intermediate-Acting NPH insulin

Long-Acting

Glargine

Detemir

Glargine U-300 (concentrated)
Degludec (U-100 and U-200)
Lilly Glargine

Pre-Mixed

Isophane + regular human 70/30
Lispro protamine + lispro 75/25 OR
50/50

Aspart protamine + aspart 70/30

1-2 min

15-30 min
10-20 min
20-30 min
0-5 min

15-30 min

30 min -1 hr
30 min- 2 hrs

2-4 hrs

1-1 12 hrs
1-2 hrs
1-1 12 hrs
1-2 hrs
1-1 12 hrs

30 min
15-30 min

10-20 min

15-20 min

30-90 min
40-50 min
30-90 min
30-90 min
30-90 min

4-12 hrs

“No peak”
“No peak”
No peak
No peak
No peak

2.5 /14-24 hrs
1-4 /14-24 hrs

2-4 /12-24 hrs

2-21
hrs

5-8 hrs
Up to 24
hrs

12-18 hrs

20-24 hrs
Up to 24
hrs

24 hrs

24 hrs

24 hrs

Up to 24
hrs
18-24 hrs

16-20 hrs

s

Mealtime
Inhaled

Mealtime
Vial, Pen, Pump
Vial, Pen, Pump
Vial, Pen, Pump
Pen only
Pen only

Mealtime
Vial
Vial and pen

Basal
Vial, Pen

Basal

Vial, Pen
Vial, Pen
Pen only
Pen only
Pen only

Vial, Pen
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How To Use The New Approach

« Metformin is First-line therapy

« Comprehensive lifestyle (weight management and
physical activity)

- If HbAlc above target proceed to analyze the
following:

1) Patient with established ASCVD or CKD

- ASCVD predominates
- CKD predominate

2) Patient without established ASCVD or CKD
- Need to minimize hypoglycemia
- Need to minimized weight gain/promote weight loss

- Cost is major issue
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DECISION CYCLE FOR PATIENT-CENTERED GLYCEMIC MANAGEMENT IN TYPE 2 DIABETES

REVIEW AND AGREE ON MANAGEMENT PLAN

7 = Review management plan
+  Mutual agreement on changes
= Ensure agreed modification of therapy is implemented
in a timely fashion to avoid clinical inertia
« [ecision cycle undertaken regularly
(at least onceltwice a year)

GOALS
OF CARE

* Prevent complications
» Optimize quality of life

ONGOING MONITORING AND
SUPPORT INCLUDING:

Emational well-being

« Check tolerability of medication
»  Monitor glycemic status

»  Biofeedback including SMBEG,
weight, step count, HbA ,

blood pressure, lipids

IMPLEMENT MANAGEMENT PLAN

Patients not meeting goals generally
5 should be seen at least every 3

months as long as progress is being AGREE ON MANAGEMENT PLAN
made; more frequent contact initially . .
is often desirable for DSMES Specify SHART goals:
- Specific
- Measurable
ASCVD = Atherosclerotic Cardicvascular Disease - Achievable
CKD = Chronic Kidney Disease - Realistic
HF = Heart Failure - Time limited
DSMES = Diabetes Self-Management Education and Support

ASSESS KEY PATIENT CHARACTERISTICS

+  Current lifestyle 1
« Comorbidities, i.e., ASCVD, CKD, HF

*  Clinical characteristics, i e., age, HbA, , weight

* |ssues such as motivation and depression

Cultural and sacioeconomic context

CONSIDER SPECIFIC FACTORS THAT IMPACT
CHOICE OF TREATMENT

* Individualized HbA, _target

* |mpact on weight and hypoglycemia

+  Side effect profile of medication

+  Complexity of regimen, i.e., frequency, mode of administration
»  Choose regimen to optimize adherence and persistence

»  Access, cost, and availability of medication

SHARED DECISION MAKING TO CREATE A
MANAGEMENT PLAN

= Involves an educated and informed patient (and their
family/caregiver)

= Seeks patient preferences

= Effective consuliation includes motivational
interviewing, goal setting,and shared decision making

* Empowers the patient

= Ensures access to DSMES

SMEG = Self-Monitored Blood Glucass

4
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Conclusions

« Start therapy early and titrate/advance early

« Send patients for DM education

* Personalize therapy based on co-morbidities,
cost, hypoglycemia risk
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