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Goals

|dentify key aspects of glycemic management in patients with diabetes and obesity
Explain aspects of patient presentation and/or course that necessitate management
options

Formulate a management plan that includes steps/strategies supporting optimal
glycemic management with weight loss benefits in diabetes



Mica, Age 30 yrs. (Initial Visit)

Patient seeks care for weight gain
*  Medical history: Unremarkable

*  Medications: None

*  Family history:
— Obesity-sister and mother
— DM2-mother

* Review of Systems: + depressed mood

*  Exam: Height 5’4", Weight 165 lbs, waist 35 in, BMI 28.3, BP 134/82 mm/Hg, otherwise
unremarkable

* Labs: Fasting glucose 104 mg/dl, TC 189 mg/dL, HDL-C 36 mg/dL, Triglyceride 200 mg/dL
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Approach for Mica

Engage support:

Mica, her sister, and mother each prepare one meal per week for 3, with leftovers

Personalize:

Dietary plan supports DASH program includes Mexican foods, with instruction on portion control,
low fat substitutions, emphasis on vegetables and fruits, and use of meal replacements.

Physical activity plan includes walking dog in the evening and walking with family on “dinner
nights”

Treat comorbidities:

Mica is referred to a psychologist for depression and binge eating disorder

Mica lost 8% of her body weight and maintained for several years until lost to
follow-up



Mica, Age 42 returns for office visit for new onset DM

Seeks care because she was told her blood sugar was elevated and required treatment

Medical History:
Hypertension for 5 years; treated with enalapril 20 mg, atenolol 100 mg
Hypercholesterolemia for 5 years; treated with atorvastatin 40 mg daily
Depression; treated with paroxetine (Paxil) 20 mg daily

ROS: Shortness of breath on exertion, daytime lethargy, low back pain

Exam: Height 5’4", Weight 200 |bs, Waist 38 in, BMI 34.3, BP:142/90

Lab: Fasting glucose 146 mg/dl, HbAlc 7.8%

Lipids (mg/dL): Total Cholesterol 195 mg/dL, HDLc 42 mg/dL, LDLc 110 mg/dL, TG 196 mg/dL
ALT 90 U/L, AST 24 U/L

CBC, creatinine, and ECG normal

No albuminuria and normal fundus exam. Sensation on feet intact with monofilament.



Initial Treatment Approach for Mica

Consultation with a dietitian, who instructed Mica on following a reduced-
calorie Mediterranean Diet and exercising at the YMCA 150 min/week

After 6 months, weight had not changed and her HbA1c is now 7.6% . Patient
was placed on metformin but had intolerable Gl side effects. Subsequently she
was started on glyburide 2.5 mg day and sitagliptin 100mg daily.



Metabolic Benefits of Progressive Weight Loss on Diabetes Remission
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Additional weight loss of 11%—16%
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B-cell function 0% intra-abdominal
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changes in adipose tissue biology \7
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Magkos F et al. Cell Metabolism, Feb 2016



Metabolic Treatment of Diabetes: Two Areas of Focus

BMI-Centric Complications-Centric
1. Treatmentindicationsbased on 1. Treatmentindications based onrisk,
BMI presence, and severity of obesity-
2. Goal of therapyis to lose a given related complications
amount of weight (e.g., 5—10%) 2. Goal of therapyis to treat or prevent
the complications

e —————————————

NHLBI AHA/ACC/TOS ASBP

All patients treated who — More aggressive treatments

meet BMI criteria targeted to those patients who
will derive the highest benefit

Low benefit/risk {u————) Hich benefit/risk
Low cost-effectiveness {———————_————_) Hich cost-effectiveness

. . . William T. Cefalu et al. Dia Care 2015;38:1567-1582
©2015 by American Diabetes Association



Incorporate agents that provide adequate EFFICACY to achieve and maintain glycemic goals
Higher glycemic efficacy therapy: GLP-1 RA; insulin; combination approaches (Table 9.2)
of therapy, as below:

Avallable in generic form at lower cost:

» Certain insulins: consider insulin
available at the lowest acquisition cost

= SU

PREFERABLY
GLP-1 RA with good efficacy for weight loss |

No/low inherent risk of hypoglycemia:
DPP-4i, GLP-1 RA, SGLT2, TZD

For SU or basal insulin, consider agents with

A \ incorporating SGLT2i and vice versa

« if GLP-1 RA not tolerated or indicated,
consider DPP-4i (weight neutral)

2

Incorporate additional agents based on
comorbidities, patient-centered treatment
factors, and management needs

: 0 o For patients on a GLP-1 RA, consider l Incorporate additional agents based on ]




Hepatic Gl Siadie

Lifestyle Modification Weight Loss
Metformin Lifestyle Modification
Thiazolidinedione ¢ Metformin
Bariatric Surgery GLP-1 agonists
Orlistat
Lorcaserin

Phen.-topirimate
Naltrex.-bupropion
Bariatric Surgery

Glucose Uptake

Lifestyle Modification
Metformin

Thiazolidinedione . %?‘Quslﬁd di
Bariatric Surgery . . iazolidinedione

Hyperglycemia and Obesity

Treatments

Lifestyle Modification Lifestyle I_Vlodahcatmn
Thiazolidinedione Metformin -
Sulfonylureas GLP-1 ag.omsts
GLP-1 agonists Lorcaserm. .
DPP-1V inhibitors Phen.-topirimate
Insulin Glucose Reabsorption Naltrex.-bupropion
Bariatric Surgery SGLT2 inhibitors Bariatric Surgery

Endocrinol Metab Clin North Am. 2016 Sep;45(3):553-64



latrogenic Medications and Weight

Disease Medication Class

Diabetes insulin secretagogs

and sensitizers

Causing Weight Gain

insulin, @W

eglitinides,

Alternatives
GLP-1 RA, SGLT2i, and amylin analogs

Hypertension B-blockers, non-

propranolol,

and TZDs
etoprolol, denolol

ACEi, ARBs, calcium channel blockers

selective selective B blockers (carvedilol, timolol)
tricyclics amitriptyline, nortriptyline, and trazadone, doxepin
. imipramine
Depression . . —_— . . .
SSRIs, SNRIs, atypical citalopram, rtazapine fluvoxamine, venlafaxine, duloxetine,
fluoxetine, sertraline, and bupropion
Anti-psychotics clozapine, quetiapine, olanzapine, and | lurasidone, aripiprazole, and ziprasidone
Psychoses haloperidC)l
Mood stabilizers lithium, valproic acid lamotrigine, carbamazepine
Epilepsy gabapentin, pregabalin, valproic felbamate, topiramate, and zonisamide
Contraceptives depot medroxyprogesterone oral (progestin + estrogen), IUDs

Anti-Inflammatory Glucocorticoids

prednisone, dexamethasone

NSAIDs, biologics

Anti-histamines H1 anti-histamines

diphenhydramine, cetirizine

loratadine (does not cross BBB)

Wharton S et al. Diabetes Metab Syndr Obes. 2018;11:427—-438.
Apovian C et al. JCEM.2015;100(2):342-362.




Change in Body Weight
with Diabetes Medications
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UKPDS. Lancet. 1998;352:854-856. 13



The role of GLP-1 receptor agonists as weight loss agents in
patients with and without type 2 diabetes
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[ Exenatide BID [ Exenatide QW [ Liraglutide [ Lixisenatide
[ Albiglutide [] Dulaglutide 1.5mg [ Dulaglutide 0.75mg

Change in weight (kg)

P-values are for statistical superiority (unless noted for non-inferiority); *p = not significant,
Tp=0.0005, *p-value not reported for weight difference of 1.02kg (95% confidence interval
0.456—1.581), 5p<0.0001, "'p<0.001 dulaglutide 0.75mg vs exenatide BID, **p = not significant
between dulaglutide 1.5mg vs exenatide bid, TTp=0.011.

Practical Diabetes, Volume: 32, Issue: 8, Pages: 297-300b, First published: 16 October 2015, DOI: (10.1002/pdi.1978)

AACE



Early Response Predicts Long-term Efficacy

liraglutide 3 mg

Non-Diabetes Diabetes

A SCALE Obesity and Prediabetes B SCALE Diabetes

Placebo

Liraglutide 3.0 mg

Liraglutide 3.0 mg
Eary responders @—— @ — @ Early responders — 8
Early non-responders «----. e - Early non-responders ------ ®

Placebo

Change in weight (%)
Change in weight (%)

Week

Fujioka K et al. Obesity. 2016;24(11):2278-2288.
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Liraglutide 3.0mg Added to Basal Insulin
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Clinician and Patient: Harmonization of Treatment Goals

Ideal Body
Weight

Glycemic
Control

A

Mica’s complications
that can be treated
with weight loss
therapy

Prevent and Treat

Complications of Obesity and Diabetes

Hyperglycemia related vascular
complications

Metabolic Syndrome
Hypertension

Dyslipidemia (high TG)
Elevated ALT (? NAFLD/NASH)



GLYCEMIC CONTROL ALGORITHM

INDIVIDUALIZE 0 For patients without concurrent serious 0. For patients with concurrent serious
GOALS A1 C 56'5 /0 iliness and at low hypoglycemic risk A1 c >6’5 /0 illness and at risk for hypoglycemia

LIFESTYLE THERAPY AND ONGOING GLUCOSE MONITORING (CGM preferred)

INDEPENDENT OF GLYCEMIC CONTROL, IF ESTABLISHED OR HIGH ASCVD RISK AND/OR CKD, RECOMMEND SGLT2i AND/OR LA GLP1-RA

Entry A1C 27.5% - 9.0% Entry A1C >9.0% .
R — TRIPLE THERAPY' §— SYMPTOMS = —
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or other agent
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Few adverse events and/or
1 Order of medications represents a suggested hierarchy of usage; length of line reflects strength of recommendation possible benefits
2 If not at goal in 3 months, proceed to next level therapy A Use with caution

*CKD 3: canaglifiozin; HFrEF: dapaglifiozin
CKD 3 = stage 3 chronic kidney disease; HFrEF = heart failure with reduced ejection fraction: LA = long-acting (224 hour duration)
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Revised Treatment Approach for Mica

Discontinue DPP4 and glyburide for semaglutide starting at 0.25 mg/wk
titrated to 2 mg/wk to achieve HbAlc < 7%. Consider adding SGLT?2
inhibitor and basal insulin to GLP agonist as needed to maintain
glycemic control.

Discontinue atenolol and substitute amlodipine 10 mg/day; discontinue
paroxetine and substitute venlafaxine 150 mg daily.

She lost additional 6% at 3 months on new medication so it was
continued resulting in 12% weight loss achieved at 1 year. Fasting
glucose, blood pressure, triglycerides, ALT, and energy level all
improved. She moves to San Francisco for better employment and to be
near her sister and nieces for family support.



