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OBIJECTIVES

* REVIEW DIABETES DIAGNOSTIC CRITERIA

* REVIEW GOALS FOR GLUCOSE CONTROL

* HIGHLIGHT WHEN NEW DIABETES MEDS ARE
APPROPRIATE AND WHEN OLDER ONES MAY BE
NEEDED

* REVIEW DIABETES TECHNOLOGIES INCLUDING
INSULIN PUMPS AND CONTINOUS GLUCOSE
MONITORS-WHO IS A CANDIDATE

ADA 2015 Guidelines
Collaborative, Integrated Diabetes
Management Team

— [Written diabetes | Include patient, family,
management plan | physician, healthcare team

Enable Educate on problem-solving for
individuals to self- | all aspects of diabetes
manage diabetes | management
e DSME at diagnosis and after
p Individualize Consider:

e treatment - Age

goals/plans - Physical activity
- - Eating patterns

- Social situation

= Cuiltural factors

- Diabetes complications

= Health priorities

- Comorbidities

Dietitians




Number and Percentage of U.S. Population with Diagnosed Diabetes,
1958-2015
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CDC’s Division of Diabetes Translation. United States Diabetes Surveillance System available
at http://www.cdc.gov/diabetes/data

DIABETES NUMBERS

* Prevalence: In 2015, 30.3 million Americans, or 9.4% of the
population, had diabetes.

— Approximately 1.25 million American children and adults
have type 1 diabetes.

¢ Undiagnosed: Of the 30.3 million adults with diabetes, 23.1
million were diagnosed, and 7.2 million were undiagnosed.

* Prevalence in Seniors: The percentage of Americans age 65
and older remains high, at 25.2%, or 12.0 million seniors
(diagnosed and undiagnosed).

* New Cases: 1.5 million Americans are diagnosed with
diabetes every year.

* Deaths: Diabetes remains the 7th leading cause of death in
the United States in 2015, with 79,535 death certificates
listing it as the underlying cause of death, and a total of
252,806 death certificates listing diabetes as an underlying or
contributing cause of death.

PREDIABETES NUMBERS

* Eighty-six million people aged 20 years and older

* 1in 3 American adults

* The percentage of U.S. adults with prediabetes is
similar for non-Hispanic whites (35%), non-
Hispanic blacks (39%), and Hispanics (38%)

* Without weight loss and moderate physical
activity, 15-30% of people with prediabetes will
develop type 2 diabetes within 5 years




COST OF DIABETES

* Updated March 22, 2018

* $327 billion: Total costs of diagnosed diabetes in the
United States in 2017

* $237 billion for direct medical costs
* $90 billion in reduced productivity

* After adjusting for population age and sex differences,
average medical expenditures among people with
diagnosed diabetes were 2.3 times higher than what
expenditures would be in the absence of diabetes.

« Difficult to measure cost in relation to quality of life

DIAGNOSTIC CRITERIA FOR DM
AND PREDIABETES

Fasting Random BG GTT
Glucose

Normal <99 mg/dl 3.5-5.6%

Prediabetes 100-125 mg/dl 5.7-6.4%

Diabetes > 126 mg/dl >200 mg/dl  >6.5%

Gestational 50 gm non- 100 gm OGTT
fasting 1 Fasting> 95 mg/dI
hour > 140 1 hr > 180 mg/dI
mg/dl 2 hr> 155 mg/dl

3 hr > 140 mg/d|

SCREENING RECOMMENDED

¢ All adults at 45, earlier if * Gestational Diabetes

— BMI>25 — Screen for undiagnosed

— First degree relative DM at first prenatal visit

— Physical inactivity based on DM risk criteria
— High risk race/ethnicity — Screen all women at 24-28

weeks for those not

— Women delivered > 9# previously known to have

baby or PCOS

HDL< 35 diabetes
- < o — 6 to 12 weeks postpartum,
— Alc>5.7% rescreen for diabetes

— Hypertension
— CvD




CHILDREN AT RISK

* Screening to begin age 10 or puberty onset if
— Weight is >120% ideal body weight
— Plus any two risk factors
* Family history of type 2 dm

* Race/ethnicity (Native American, African American, Latino,
Asian American, Pacific Islander

« Signs of insulin resistance: acanthosis nigricans,
hypertension, dyslipidemia, PCOS, small for gestational age

* Maternal history of DM or GDM during gestation

Staging of Type 1 Diabetes

Table 2.1—Staging of type 1 diabetes (45]
Stage | Stage 2 Sage 3

stage * Auteimmueity « Autsimmenity o New onat hygerghecemi
* Narmoglyeemia = Dysghyeemia * Symatomatic
P
Dhagnowic criveria * Multiple sasantibodees * Multiphe stoantibodies » Chnical ymptomi
« No 16T e ¥G » Dysghycemia: BG andjor 16T » Disbsstes by Mtandard eresia
PG 100-325 me/dL (3.6-6.9 mmoliL]
»2-h PG 140-109 g/t {7.8-11.0 memolil]
= AL 5.7-6.4% 1947 mmaljmol] or = 10%
Incresse in A1C

American Diabetes Association Standards of Medical Care in Diabetes.
Classification and diagnosis of diabetes. Diabetes Care 2017; 40 (Suppl. 1): $11-S24

Preprandial (mg/dl) =110
Postprandial (mg/dl) =140

Bedtime (mg/dl) 100-140

American Diabet
Assoch Clinlcal Endocrinologists




ADA 2015 Guidelines
Correlation of A1C

With Average Glucose

A1C %

7 8 9 10 1

Mean plasma glucose mg/dL (mmol/L)

126 1 13 2 2 20 269 298
(7.0) (8.6) (10.2) (11.8) (13.4) (14.9) (16.5)

INDIVIDUALIZATION OF GOALS

* More stringent targets if able to achieve without
significant hypoglycemia

* Less stringent targets for those with history of
severe hypoglycemia, limited life expectancy,
advanced micro or macrovascular disease, limited
life expectancy

 Standard goal for children -7.5% or less.

DCCT
RELATIONSHIP OF HBA,. TO RISK OF
MICROVASCULAR COMPLICATIONS

~@~ Retinopathy
Nephropathy
Neuropathy

=@ Microalbuminuria

Relative Risk

6 7 8 9 10 11 12
HbA, (%)

Skyler. Endocrinol Metab Clin. 1996;25:243-254, with permission.




WHAT IS HIS A1C GOAL?

a. 8.0%
b. 8.5%
c. 7.5%
d. None of the above

ADA 2015 Guidelines
Glycemic Targets for Children and
Adolescents With Type 1 Diabetes

Consider risk-benefit assessment, including
hypoglycemia risk, when individualizing targets

children & Lower goal (<7.0%)
adolescents reasonable if can be
achieved without
excessive
A1l1C T hypoglycemia

Plasma glucose 90-130 mg/dL
before meals (5.0-7.2 mmol/L)

Plasma glucose at 90-150 mg/dL
bedtime & overnight (5.0-8.3 mmol/L)

Advntages Disadvantages

Biguanides * Activates AMP-kinase * Extensive experience * Gastrointestinal
4 Hepatic glucose production * No hypoglycemia « Lactic acidosis
* Weight neutral *B-12 deficiency
-2 « Contraindications-kidney

guidelines changing

SUs / Meglitinides  + Closes KATP channels « Extensive experience « Hypoglycemia Low/
Insulin secretion ¥ Microvasc. risk * Weight gain high
* Low dural

y
+ ? Ischemic preconditioning

TZDs * PPAR-y activator * No hypoglycemia * Weight gain High
T insulin sensitivity « Durability «Edema / heart failure
1 1Gs, T HDL-C « Bone fractures.
« 2 VD (pio) + 271 Ml (rosi)

+ ? Bladder ca (pio)

SGLT2 inhibitor *  block the SGLT2 protein * No hypoglycemia +  Bladderinfections High
*  Reabsorption of glucose in the * Weigh neutral or loss *  Polyuria
proximal renal tubule * Mycotic infections
+ increased renal glucose excretion. +  Hypotension
* increase insulin sensitivity * Ketoacidosis

decrease gluconeogenesis
« improveinsulin release

Table 1. Properties of anti-hyperglycemic agents (adapted) Diabetes Care, Disbetologia. 19 April 2012
iabetes Care, Diabelologia. 19 April




DPP-4
inhibitors

* Inhibits DPP-4.
* Increases GLP-1, GIP

GLP-1 receptor * Activates GLP-1 R

* No hypoglycemia
* Well tolerated

* Weight loss

Advantages Disadvantages

* Modest 4 Alc
+ ? Pancreatitis
* Urticaria

-al High
+ ? Pancreatitis

* Medullary ca

« Injectable

High

agonists T insulin, { glucagon * No hypoglycemia
«{ gastric emptying « ? Beta cell mass
«? satiety «? CV protection
a-Gls * Inhibits a—glucosidase *No i
« Slows .
«{ Post-prandial glucose
«24 cVD events
Bile acid + Bind bile acids * No hypoglycemia
sequestrants « 4 Hepatic glucose production  * Nonsystemic
«{ Post-prandial glucose
4 cVD events
Dopamine-2 * Activates DA receptor * No hypoglyemia
agonists * Modulates hypothalamic +2J CVD events
control of metabolism
« T insulin sensitivity
Table 1. Propertie i nts (adapted)

. i Mod
* Dosing frequency
* Modest 4 Alc

-l High
* Modest ¥ Alc
« Dosing frequency

* Modest 4 Alc

* Dizziness/syncope
* Nausea

« Fatigue

High

Diabetes Care, Diabetologia. 19 April 2012]

Insulin * Activates insulin receptor

«? peripheral glucose uptake

Amylin mimetics  + Activates amylin receptor
4 glucagon

« ¥ gastric emptying

«? satiety

* Universally effective
* Unlimited efficacy
« 4 Microvascular risk

* Weight loss
-lrrG

Table 1. Properties of anti-hyperglycemic agents (adapted)

Advantages Disadvantages

« Hypoglycemia Variable
* Weight gain

+? Mitogenicity

* Injectable

« Training requirements

« “Stigma”

-Gl High
*Modest 4 Alc

* Injectable

* Hypo w/ insulin

« Dosing frequency.

Antihyperglycemic Therapy in T2DM

American Diabetes Association Standards of Medical Care in Diabetes.
Approaches to glycemic treatment. Diabetes Care 2017; 40 (Suppl. 1): S6




Lifestybs Managsment
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Combination injectable Thersny TRl e d ]

Combination Injectable Therapy in T2DM

American Diabetes Association Standards of Medical Care in Diabetes.
Approaches to glycemic treatment. Diabetes Care 2017; 40 (Suppl. 1): $64-S74

Insulin Therapy in T2DM

* The progressive nature of T2DM should be
regularly & objectively explained to T2DM
patients.

» Avoid using insulin as a threat, describing it as a
failure or punishment.

* Give patients a self-titration algorithm.

American Diabetes Association Standards of Medical Care in Diabetes.
Approaches to glycemic treatment. Diabetes Care 2017; 40 (Suppl. 1): $64-S74




MIMICKING NATURE WITH INSULIN THERAPY
BASAL/BOLUS CONCEPT

Physiologic Insulin Secretion

24-hr profile
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HELPING PATIENTS UNDERSTAND
INSULIN REPLACEMENT

K]

3 Intermedia

= Long-acting insulin

3

= temir/c .

s Detemir/Glargine U-100 Glargine U-300

£ l Degludec U-100 & U-200
8

@
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CURRENTLY AVAILABLE SHORT-ACTING
PRANDIAL INSULINS

Effective duration,

3-6 3-6.5 35 35
hr
Injecti ! 30t0-45 15 to immediately 5t0-10 510420
meal min after

American Diabetes Association. Practical Insulin: A Handbook for Prescribing
Providers. 3rd ed. 2011:1.68.




Slide 26

JS58 SA word doc: | know this is the conventional slide but neither detemir nor U100 Lantus last 24 hours in

most people — the Lantus people now admit this as they market U300 and we add a point below
Julia Sawyers, 6/6/2018



CURRENTLY AVAILABLE BASAL INSULINS

pronounced peak Relatively flat

U-100: Up to 24 hrs
U-300: Beyond 24 hrs
(pen only)

Lilly US00 regular similar in duration of NPH

et Diabetes Core 2011 341312-1314
R el i Oltco 20097 0.8,

L ASS Septomoer 2537 375, Brcaona, Spain,
1039,
22" EASD septomber 25-27 201; Brcaona, Spain,

)
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INHALED INSULIN - AFREZZA

Now have
12 unit
dosing
available

Spirometry prior ‘ l

tostarting, at 6

months, and o

then annually |

renezzn ”

INSULIN REPLACEMENT WITH
BASAL-BOLUS (INJECTIONS OR

Risk of hypoglycaemia

Absortive
perio Absortive

period

Relative concentration plasma insulin

6 8 10 12 14 16 18 20 22 24 2 4 6
Time of day

10



INSULIN REPLACEMENT WITH
INTERMEDIATE- AND SHORT-

ﬁi!ING INSULINS

Absortive
period

Absortive

period Absortive
period

Relative concentration plasma insulin

Time of day

Ascmer

ADA 2015 Guidelines
‘ Pharmacologic Therapy
for Type 1 Diabetes Management

Insulin = Treat with multiple-dose ins injections (3-4 injections/day of basal
treatment and prandial insulin) or continuous subcutaneous insulin infusion
for most = Match prandial insulin dose to carbohydrate intake, premeal blood
glucose, and anticipated activity
= Use insulin analogs to reduce risk of hypoglycemia
diabetes - Consider using sensor-augmented low glucose suspend threshold

pump in patients with frequent nocturnal hypoglycemia and/or
hypoglycemia unawareness

Otheragents 1 Investigationalagents

Pramlinitide (amylin analog) Metformin + insulin
elays gastric emptying + Reduces insulin requirements &
Blunts pancreatic secretion of glucagon improves metabolic control in cbese/
Enhances satiety overweightwith poor glycemic control
Induces weight loss Incretins
Lowers insulin dose - GLP-1receptor agonists
Use only in adults - DPP-4 inhibitors
SGLT2inhibito

CLASSIFICATION OF HYPOGLYCEMIA

Table 63—Classihication of hypoglycemia (61)

Level Giycemic craena
Glucase alert value flevel 1} 70 gL (1.0 memcliL)

fy significant hypoghvcemia (level 1) 54 mgfdL (1.0 meoliL)
Severe hypoghrresia (heved 3) M specific gucose threshald asseiated wilh severs cognitive amgs

ral atistance for recovery

11



p370

IN THE OLDER ADULT Hospital discharge within the preceding 30 days

RISK FACTORS FOR
HYPOGLYCAEMIA IN THE OLEEE i
ADULT

Erratic meals

Duration of diabetes

HYPOGLYCAEMIA Antecedent hypoglycaemia

Comorbidities such as renal insufficiency

Poly-pharmacy (2 5 concurrent medications)

* During sleep, the neuroendocrine response

¢ While symptoms of hypoglycaemia trigger

NOCTURNAL HYPOGLYCAEMIA

against hypoglycaemia is markedly blunted
(the response threshold is shifted to lower
glucose levels)

awakening in healthy subjects, individuals with
type 1 diabetes frequently fail to respond to
symptoms during sleep

.......

S75)

RISK FACTORS FOR NOCTURNAL
HYPOGLYCAEMIA i

meeting

Exercise
Bedtime blood glucose level

NOCTURNAL Daytime hypoglycaemia

HYPOGLYCAEMIA

Premix insulin twice daily/NPH insulin

Alcohol

Impaired sympathoadrenal response during sleep
Children who go to bed early

1 Diabetes. Diabet Technol Ther 2015; 17:385-91.

Type
Clin Ther. 2017; 39:1790-98

12



Slide 34

g310 Suggest adding one more slide dealing with elderly issues
gbauer, 6/11/2018

Slide 36

BC243  where did these come from? reference? children who go to bed early.
Belinda Childs, 6/10/2018

BC244  If we are adding these, we need references and to discuss
Belinda Childs, 6/10/2018

JS75 During the last member review Simon had provided feedback to include this information. References
have been added
Julia Sawyers, 6/11/2018



HYPOGLYCEMIA

* Individuals at risk for hypoglycemia should be
asked about symptomatic and asymptomatic
hypoglycemia at each visit
— At what number do you feel your low blood
glucose

— Have you had any hypoglycemia that required the
assistance of another person or glucagon

— Not limited to only those on insulin

ADA 2015 Guidelines

— Management of Hypoglycemia

At-risk patients Ask about symptomatic and asymptomatic
hypoglycemia at each encounter

Preferred treatment: glucose (15-20 g)*

- After 15 mins of treatment, repeat if SMBG shows continued

hypoglycemia

When SMBG normal: patient should consume meal or snack to prevent

recurrence

Prescribe glucagon if significant risk of severe hypoglycemia

Hypoglycemia - Reevaluate treatment regimen

unawareness or episode |« Insulin-treated patients: raise glycemic

of severe hypoglycemia targets for several weeks to partially reverse
hypoglycemia unawareness and reduce
recurrence

Low or declining cognition | Continually assess cognitive function with

increased vigilance for hypoglycemia

ADA 2015 Guidelines

Self-Monitoring of Blood Glucose (SMBG)

Encourage for patients Prior to meals and snacks
receiving multiple dose insulin QOccasionally postprandially
or insulin pump therapy to At bedtime
perform SMBG: Prior to exercise
When low blood glucose is suspected
After treating low blood glucose until
normoglycemic
- Prior to critical tasks (eg, driving)
Results may be useful for guiding treatment and/or self-management for
patients using less frequent insulin injections or noninsulin therapies
« Provide ongoing instruction and regular evaluation of SMBG technique
and results and patient’s ability to use data to adjust therapy

13



INSULIN INFUSION PUMP OPTIONS

INSULIN PUMP-HOW IT WORKS

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,
controlled manner

Insulin pump

Guardian Sensor 3

Infusion site

Guardian Link 3
Transmitter
Insulin pump with
hybrid closed loop
! technology

14
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Recommendations: Glucose Monitoring (2)

* Most patients on multiple-dose insulin (MDI) or
insulin pump therapy should do SMBG B
— Prior to meals and snacks
— At bedtime
— Prior to exercise
— When they suspect low blood glucose

— After treating low blood glucose until they are
normoglycemic

— Prior to critical tasks such as driving
— Occasionally postprandially

American Diabetes Association Standards of Medical Care in Diabetes.
Glycemic targets. Diabetes Care 2017; 40 (Suppl. 1): S48-S56

Recommendations: Glucose Monitoring (3)

* When used properly, CGM in conjunction with intensive
insulin regimens is a useful tool to lower A1C in selected
adults (aged = 25 years) with type 1 diabetes. A

Although the evidence for A1C lowering is less strong in
children, teens, and younger adults, CGM may be helpful
in these groups. Success correlates with adherence to
ongoing use of the device. B

CGM may be a supplemental tool to SMBG in those with
hypoglycemia unawareness and/or frequent
hypoglycemic episodes. C

American Diabetes Association Standards of Medical Care in Diabetes.
Glycemic targets. Diabetes Care 2017; 40 (Suppl. 1): S48-556

Recommendations: Glucose Monitoring (4)

* Given variable adherence to CGM, assess
individual readiness for continuing use of CGM
prior to prescribing. E

» When prescribing CGM, robust diabetes
education, training, and support are required for
optimal CGM implementation and ongoing use.
E

» People who have been successfully using CGM
should have continued access after they turn 65
years of age. E

American Diabetes Association Standards of Medical Care in Diabetes.
Glycemic targets. Diabetes Care 2017; 40 (Suppl. 1): S48-556




DEXCOM PERSONAL KR

DEXCOM DIAGNOSTIC HS

ADA 2015 Guidelines

Continuous Glucose Monitoring (CGM)

Useful for A1C lowering in select
adults (aged =25 yrs) with type 1
diabetes requiring intensive insulin
regimens

May be a useful supplement

to SMBG among patients with

| Variable adherence to CGM

May be useful among children,
teens, and younger adults”
Success related to adherence
to ongoing use

Hypoglycemia unawareness
and/or

Frequent hypoglycemic
episodes

Assess individual readiness for
continuing prior to prescribing
Robust diabetes education,
training, support critical for
optimal CGM implementation

o

17
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