Brigham and Women's Hospital

Founding Member, Mass General Brigham

I=1)

Diabetes Update: 2026

Marie E. McDonnell, MD
Director, Brigham and Women's Diabetes Program
Division of Endocrinology, Diabetes and Hypertension
Brigham and Women’s Hospital

Associate Professor of Medicine

CONTINUING MEDICAL EDUCATION 1
e CTIE Harvard Medical School

Setd HARVARD MEDICAL SCHOOL
TEACHING HOSPITAL




)

\

Marie E. McDonnell, MD

Boston University School of Medicine
Medicine Residency: Columbia Presbyterian, New York
Endocrinology Fellowship: Boston Medical Center

Chief, Diabetes section, Division of Endocrinology Diabetes
and Hypertension at Brigham and Women’s Hospital

5= Associate Professor of Medicine at HMS

» Clinical focus: Diabetes care in complex patient populations
* Research focus: Health outcomes research and care model design
for people with diabetes

2



Disclosures

Research funding paid directly to institution:

Abbott Industries



Learning Objectives

- Apply modern perspectives on Diabetes diagnosis

- Understand new emphasis on “treating adiposity first” in type 2
diabetes

- Learn how to individualize therapeutic strategies for type 2
diabetes based on comorbidities, goals as well as concerns

and side effects



Disclosures

Research funding paid directly to institution: Abbott
Industries, Inc.



Diabetes definition has not changed in 30 years
Diabetes is Persistent Hyperglycemia that over time leads to
organ damage

Random Plasma
Glucose?

Fasting
Plasma Glucose!

2126 mg/dL

Fasting defined as no caloric
intake for at least 8 hours

= 200 mg/dL

2With classic symptoms
of hyperglycemia

10n at least 2 occasions




What is Glycemic Control? A Case of Target vs. Achieved

Organization HbA1c goal

American Association of Clinical <6.5%
Endocrinologists (AACE) — American
College of Endocrinology (ACE)

American Diabetes Association (ADA) — <7% - emphasis
European Association for the Study of on target A1c
Diabetes (EASD)
ADA Standards of Care " Both statements
have caveats
_ - : allowing for more
American College of Physicians (ACP) -- 7-8% - emphasis

| _ _ aggressive
endorsed by American Academy of Family ~ on achieved A1c |, A 1. goals

Physicians (AAFP)* based on patient

American Geriatric Society (AGS)* 7.5-8% preference and
overall health.




Diabetes Prevalence in US: >10% for 20 years and
rising
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Breakdown of diabetes in United States

Other, 3.3%

Type 2 diabetes: Oider
age, higher BMI, features of
metabolic syndrome

Slide :Courtesy of
Miriam Udler, MD



Case 1: Jerome

38 year old previously healthy man is seeing you 1 week after presenting to the
ED with severe fatigue, frequent urination and presyncope at a football game. In
the ED he had the following lab results:

* Glucose 320mg/d|

» Bicarbonate 19 with anion gap of 15

» 2+ ketones urine
He was treated with IV fluids, 8 units of regular insulin and was discharged home
on metformin

One year ago he had an HA1c test performed due to complaints about poor
concentration and fatigue. It was 5.9%

)
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Case 1: Jerome

There is no prior family history of diabetes
His medications include a multivitamin daily

His BMI is 25 and he has recently lost 8lbs. BP is 126/68 with HR 98. He appears
overall fatigued.

His blood glucose is 225mg/dl and he has not yet eaten breakfast

Which test is the most useful to guide next steps in therapy?
A. HDL

B. LDL

C. Glutamic acid decarboxylase antibody
D. C-peptide

)
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When to suspect
autoimmune/type 1
diabetes?

Normal or mildly
overweight

Lack of family history

Absence of other
features of the
metabolic syndrome
(e.g. HTN, HL)

Io‘

.

Suspect Type 1 ?

v Islet Cell Antibodies: Glutamic acid
decarboxylase- 65

v Glucose and c-peptide (c-peptide
may be lower than expected for
glucose level)



GENETIC RISK

New concept: Type 1 diabetes in stages

7

Starting Point

15x

increased risk of
T1D in those
with relatives
with disease

\
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IMMUNE
ACTIVATION

Immune
Activation

Beta cells
are aftacked

IMMUNE
RESPONSE

\,

o

Immune
Response

Development of
single autoantibody

S

THE STAGES OF T1D

STAGE 1

STAGE 2

STAGE 3*

r

ABNORMAL
BLOOD SUGART +

22

autoantibodies

,‘

P

HYPERGLYCEMIA? +

22

autoantibodies

o

Herold KC,et cal. An Anti-CD3 Antibody, Teplizumab, in Relatives at Risk for Type 1
Diabetes. N Engl J Med. 2019 Aug 15;381(7):603-613. doi: 10.1056/NEJM0a1902226. Epub

2019 Jun 9. Erratum in: N Engl J Med. 2020 Feb 6;382(6):586.

“Prediabetes” Rx available:

Teplizumab 2 wk daily infusion

L J



What is monogenic diabetes?

Diabetes caused by variation in 1 gene.
Maturity Onset Diabetes of the Young (MODY) is the most common form.

~0.4% = Monogenic diabetes ™~

> 1-3% of diabetes /
in young adults

Other, 3.3% Type 1
Diabetes, 5.8%

~ 1/ 250 all
diabetes cases

I

~80% of cases are undiagnosed!

Shields et al Diabetologia, 2010

e

Standards of Medical Care in Diabetes 2022; MMWR Morb Mortal Wkly Rep. 2018 Mar 30; 67(12): 359-361; Shields BM, et al. Diabetes Care 2017; 40: 1017-25.



When to suspect MODY?

Young Age at Onset (<35)
Parental diabetes/Runs in family
Non-obese, lack of metabolic syndrome

Negative Islet Cell Antibodies

Is it really important to

diagnose? Compared to Type 2
Lower BMI
Most patients do respond Younger Age at Dx

to usual T2d therapy
Compared to Type 1

However many are mis- Older Age at Dx
treated with insulin therapy Negative Antibodies
and can come off with a Detectable C-Peptide >3 Yrs post Dx

sulfonylurea or GLP-1 No history of DKA



Breakdown of diabetes in United States

Other, 3.3%

Type 2 diabetes: Oider
age, higher BMI, features of
metabolic syndrome

Slide :Courtesy of
Miriam Udler, MD



Prediabetes precedes by several years

Beta-cell Function (%)

100 Diagnosis of Insulin
Type 2 Diabetes production
80 rarely to “0”
in classical
60 type 2 DM
40 Iy l
Impaired i
Glucose Type 2
20 Tolerance Diabetes
HA1c 5.7-6.4%
0 [ ] [} [ ] [ ] [ ] ' [ ] [ ] [ ]
8 -6 -4 -2 0 2 4 6

Years Since Diagnosis of Type 2 Diabetes

Adapted from UKPDS16. Diabetes. 1995-44:-1249-1258.



12D Prevention = delaying the onset so that it has less impact

100
~ Diagnosis of

S 80 - —~— Type 2 Diabetes
< —
c ~
9
Q 60
S
I
FI T
© Normal Impaired ™~
© Glucose Glucose Type 2 =
@ 20 Bl Tolerance Diabetes

HAlc 5.7-6.4%

-12 -10 -8 -6 -4 -2 0 2 4 6
Years Since Diagnosis of Type 2 Diabetes

Adapted from UKPDS16. Diabetes. 1995;44:1249-1258.



T2D Prevention in Pre-DM is Underutilized

Most effective in Overweight + PreDM:
150 minutes per week of exercise, both cardio and resistance training
 Weight loss (at least 5%, shoot for >10% )

Most effective in Obesity + PreDM:
 Behavioral lifestyle change + GLP-1 RA (best evidence for weekly tirzpetide)

When to consider pharmacologic therapy for prediabetes?
 Alc>6% or history of GDM: In the DPP study, progression was more predictable with
higher baseline Alc and history of GDM
« BMI 26-29: limited ability to exercise, strong FH or overall cardiometabolic risk: Rx
with Metformin or approved Rx for weight management
« BMI >30: Rx with approved Rx for weight management, ideally GLP-1 RA therapy

When to strongly encourage pharmacologic therapy for prediabetes?
« Woman of reproductive age: METFORMIN is safe in pregnancy! Can impact multiple
future generations
« Age <50 and strong FH

DPP Research Group. N Engl J Med. 2002;346:393-403.
Tuomilehto J et al. N Engl J Med. 2001;344:1343-1350.
Pan XR et al. Diabetes Care. 1997;20:537-544.




Rx Vitamin D for Diabetes prevention

Recommendation 10
For adults with high-risk prediabetes, in addition to lifestyle modification, we suggest empiric

vitamin D supplementation to reduce the risk of progression to diabetes. (2 | P PO

Technical remarks:
Lifestyle modification must be a routine management component for adults with prediabetes.

*The clinical trials informing this recommendation primarily related to adults with high-risk
prediabetes

*Dose is unclear: In the clinical trials included in the SR, the vitamin D doses ranged from 842 to
7543 1U (21 to 189 pg) daily equivalent. The estimated weighted average was approximately
3500 IU (88 pg) per day. Participants in some trials were allowed to remain on their routine
supplements, including up to 1000 IU (25 pg) of vitamin D daily.

* My suggestion: 2,000 |U daily for people with prediabetes

)

Demay MB, Pittas A, et al. Vitamin D for the Prevention of Disease: An Endocrine Society Clinical Practice Guideline. J Clin Endocrinol Metab.
2024

\



>10-20 million people in the US have “poorly controlled
diabetes”

Glycemic Control NHANES (US)

——@— Glycated hemoglobin <7%
~@— Glycated hemoglobin <8%

100—
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Fang M, et al. N Engl J Med. 2021 Jun 10;384(23):2219-2228. Hu M, Le MH, Acta Diabetol. 2025 Dec;62(12):2159-2170.



Intrauterine Environmental Epigenetic

programming Factors changes

5 Genetic Susceptibility

| emea————

) Insulin Resistance

se¢ Beta Cell Dysfunction

? Excess
Cortisol

Kahn SE, er al. Lancet. 2014
Hughes et al. Diabetologia, 2021
Ma et al. Eur J Clin Nutr, 2017

-

N

Type 2
Diabetes

~
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Mifepristone- impressive results, real safety trade-offs and
NOT ready for prime time

A1C change over 24 weeks

0

-0.2 1
-0.4
-0.6
-0.8 A
-1.0 1
-1.2 1

Ae4d

-1.6 4

-1.47%

Mifepristone

S

-0.15%

Placebo

Placebo-adjusted difference: —1.32 percentage points

DeFronzo RA, et al BMJ Open. 2024 Jul 16;14(7):e081121.

Safety and tolerability signals

~10 mmHg

29% vs 2%

32% vs 5%

29.7%

3%

placebo-adjusted systolic blood pressure increase

grade 3 adverse events

serious treatment-emergent adverse events

hypokalemia in mifepristone arm

euglycemic ketoacidosis, only with SGLT2
inhibitors



GLP-1 RA also block potential effects of excess cortisol
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And there is a bonus!
Beta cell function!




Global Guidance: A1c reduction = Weight reduction in T2D

“l want to
help to
protect

your
organs

from
diabetes
related
problems.”

Davies MJ, et al. Diabetes Care 2022 ; https://doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/s00125-022-05787-2.

“l want to
help you to
control

your blood
sugar and
your
weight.”

= American Diabeles Association Professiona
Practice Committee. 10. Cardiovascular Disease
and Risk Management: Standards of Medical
Care in Diabetes-2022. Diabetes Care. 2022 Jan
1;45(Suppl 1):S144-74.

ACEi, Angiotensin-Converting Enzyme Inhibitor;
ARB, Angiotensin Receptor Blockers; ASCVD,
Atheroscleratic Cardiovascular Disease; BP.

Blood Pressure; CKD, Chronic Kidney Disease;

CV, Cardiovascular; eGFR, Estimated Glomerular
Filtration Rate; GLP-1 RA, Glucagon-Like
Peptide-1 Receptor Agonist; HF, Heart Failure;
SG6LT2i, Sodium-Glucose Cotransporter-2
Inhibitor; T2D, Type 2 Diabetes. 28



Adopting an “upstream” weight-centric approach versus a

glucocentric management approach

Obesity or adiposopathy —p {:

Obstructive sleep apnoea

Non-alcoholic steatohepatitis
Osteoarthritis

Hyperlipidaemia 1

Hypertension :‘: A Macrovascular complications

Coronary artery disease J
Type 2 diabetes ——» Hyperglycaemia ——

— Microvascular complications

Weight-centric approach
Upstream intervention

Glucocentric approach
Downstream intervention

T2D, type 2 diabetes
Lingvay et al. Lancet. 2022;399:394-405.




2024 “CKM” concept... (should probably be CKLiverM)

AHA PRESIDENTIAL ADVISORIES

Cardiovascular-Kidney-Metabolic Health: A Presidential
Advisory From the American Heart Association

/ hypertension

Stage 0:
No Risk Factors

Stage 1:
Excess/Dysfunctional
Adipose Tissue

Stage 2:
Metabolic Risk
Factors and CKD

Hypertension
Metabolic
syndrome :
. :
|

o360 420}
s
-----

D A0 (]
BEE
.......

Life’s
ssent Overweight/obesity )
v ﬁl\bdorlnlnal IObeS|ty Type2 Moderate- to
@ 9 mpaired glucose diabetes high-risk CKD
tolerance

A focus on y i
primordial prevention /
and preserving Nonmetabolic

cardiovascular health etiologies of CKD




Doc, do | need medications? Diabetes Remission in “Real
World” studies is <50% at 2 years with intensive lifestyle

Relationship between relative weight loss and achieving remission in STANDby, DIRECT 1-and-2-year follow-up studies and

80
70 DIADEM-I (Intervention group at 1 year)
' —
60 - ®
Slope: y = 4.9x

c 50 STANDby (Overall intervention group)
9 ——
.2 . —’,—”/” \
£ 40 DIRECT (Intervention group at 2 years) _ DIRECT (Intervention group at 1 years)
& —@
. »
X 30

20 DIRECT (Control group at 1 years)

DIADEM-I (Control group at 1 year)
10 ®
0 ® ® DIRECT (Control group at 2 years)
0 2 4 6 8 10 12 14 16

Weight loss (% from baseline)

Cl; confidence interval; T2D, type 2 diabetes.
Sattar N et al., Lancet Reg Health Southeast Asia. 2023;9:100111.



For BMI >40 and T2D, offer Metabolic surgery EARLY
ARMMS T2D STUDY: Bariatric Surgery vs. Medical Management

N =262 over 7-12 years

Bariatric Surgery Medical DIRECT lifestyle
Management study

Alc reduction 1.6% 0.2%

Diabetes Remission 18.2% at 7 yrs 6.2% 7 years 12% at 2 years, not
(off medications) 12.7% at 12 yrs 0% 12 years followed longer
Deaths 2 2 N/A

;Eo urcoulas AP, Patti ME, Hu B, Arterburn DE, Simonson DC, Gourash WF, Jakicic JM, Vernon AH, Beck GJ, Schauer 3,

R, Kashyap SR, Aminian A, Cummings DE, Kirwan JP. JAMA. 2024 Feb



What are the available medications
for the management of type 2
diabetes?



Multiple Complex Pathophysiological
Abnormalities in T2DM
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Adapted from: Inzucchi SE, Sherwin RS in: Cecil Medicine 2011



Major Pathophysiologically-Based
Therapies for T2DM

GLP-1 RA &

Dual GLP-1/GIP RA e lpancreatlc
Incretin ; Insulin
‘effe of N secretion
DPP-4 pancreatic
inhibitors glucagon

@ secretion

HYPERGLYCEMIA g

, "
a-glucosidase \
inhibitors

ivery &
absorption

,

peripheral
glucose
uptake

hepatic ...
glucose

_ glucose
production

excreton

Adapted from: Inzucchi SE, Sherwin RS in: Cecil Medicine 2011



GLP-1R and

dual GLP1/GIP
agonists m

DPP-4
inhibitors
a-glucosidase
inhibitors

(ettormin

SGLT-2
inhibitors




Commonly Rx’d Glucose Lowering Drugs Classes

a-GLUCO-i Acarbose, Voglibose

Metformin Metformin

Generic Names V Alc Side effects
Degludec, Glargine, Detemir, NPH, 1+ % Hypoglycemia, weight gain
Regular, Lispro, Aspart, Glulisine |
Glyburide, Glipizide, Glimeperide 1-1.5%  Hypoglycemia, weight gain
0.5-1% | Gl, liver
1-1.5% | Gl, B-12 deficiency, lactic
| acidosis (rare)
TZD Rosiglitazone, Pioglitazone 1-1.5%  CHF, Weight gain, edema,
bone fx’s, ?bladder ca
Sitagliptin, Saxagliptin, Alogliptin, 0.5-1% | Essentially none
Linagliptin (GLIPTINS)
Incretin RA/ GLP-1: Exenatide, Lira-, Dula-,Sema- 1-1.5%  Gl, gallbladder disease
GLP-1/GIP dRA: Tirzepatide
0.5-1% | GU infections, Polyuria, GU

SGLT2-i & Canagliflozin, Dapagliflozin,
Empagliflozin, Bexaflozin (FLOZINS)

infections, DKA, falls
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What is the recommended
approach to medication selection
and management in diabetes?



As a result of >10 RCTs and >50,000 patients
studied... Step-wise therapy is out the window

ADA: Pharmacologic therapy should be guided by person-centered
treatment factors, including comorbidities and treatment goals.
Pharmacologic approaches that provide the efficacy to achieve treatment
goals should be considered, such as metformin or other agents, including

combination therapy, that provide adequate efficacy to achieve and
maintain treatment goals.
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ADA approach: Step 1 is to decide on a priority/goal

Goal: cardiovascular and kidney risk reduction*

+Indicators of
[ HAsevD! ] [ high CVD risk *HF eGFR <60 mL.fmi:f ;:Dm‘ or albuminuria + Weight +Achievement an_d maintenance
(ACR 3.0 mg/mmal [30 mg/g]). Repeat management of glycemic goals
measurament is required to confirm CKD I I
T

- ldeal to choose medications that can achieve more than one of these
goals; this is not always feasible



Priority. Atherosclerotic Cardiovascular Disease

(ASCVD) *

liraglutide
semaglutide

(SQ) and
dulaglutide

semaglutide

(SQ) reduced

stroke risk in
subgroup
analysis

ALow dose, 15mg

+ASCVD*

|

+Indicators of
high CVD risk

\

|

+ASCVD/indicators of high CVD risk*

GLP-1 RA*
with proven
CVD benefit

SGLT2it with
proven CVD
benefit

« Forindividuals on a GLP-1RA, consider adding
SGLT2i with proven CVD benefit or vice versa
» Pioglitazone"

Empagliflozin,

canagliflozin,
dapagliflozin

ASCVD or High Risk*
- STROKE

*end-organ damage
including retinopathy or
LVH

Or

Multiple CV risk factors
(age, HTN, smoking,
dyslipidemia, obesity

43



Gen 1.5 * GLP-1 receptor-based agonists and analogs

Initial dose Final dose A HbA1c |A Weightloss
at max tol

dose in
Type 2 diabetes

Liraglutide 0.6 mg qd 1.2-1.8 mg qd

Dulaglutide 0.75mg/w 4.5 mg/w ~ 8%

Semaglutide Inj 0.25mg/w 2.0 mg/w or ~10%
2.4mg/w in weight

loss packaging

- *Exenatide removed as does not have proven CV or Renal benefit

- Can combine with insulin therapy (including pump therapy) and all other meds except DPP4i
- Injectable via pen (daily, BID or weekly) or oral Rybelsus (semaglutide)
- Do not cause hypoglycemia



Gen 2: GLP-1 receptor-based agonists and analogs

Initial dose Final dose A %HbA1c |A Weight loss

at max tol
dose in

Type 2 diabetes

Liraglutide 0.6 mg qd 1.2-1.8 mg qd
Dulaglutide 0.75mg/w 4.5 mg/w ~ 8%
Semaglutide Inj 0.25mg/w 2.0 mg/w or ~10%

2.4mg/w in weight

loss packaging

Semaglutide oral 3mg daily tab 14mg daily tab ~ 5%
Rybelsus
Tirzepetide 2.5mg/w 15mg/w ~14.7%




Gen 3 Future state GLP-1 receptor-based agonists and
analogs

Initial dose Final dose A %HbA1c |A Weight loss
at max tol

dose in
Type 2 diabetes

Orforglipron small
molecule GLP-1 RA

Daily tab 36mg

Semaglutide Inj 0.25mg/w 2.0 mg/w ~10%
Tirzepetide 2.5mg/w 15mg/w 14.7%
Cagrisemma (Amyiin + Weekly 2.4mg 13.7%
sema-) injection
Retatrutide (cip/iGLP- Weekly 12mg 16.9%
1/Glucagon) injection

Older agents may/will likely remain available in generic/lower cost formulations



Tirzepatide, dual GLP-1/GIP agonist, noninferior to
dulaglutide for CV safety per SURPASS- CVOT *

Effects on Cardiovascular Risk Factors? More weight loss = more risk factor modlification
| Tiaopatido Smg | Tiaopatido 10mg | Taopatide 15 mg | Semaglutide 1 mg_
A1c (% change) -2.01 -2.24 -2.3 -1.86
Weight (kg) -7.6 -9.3 -11.2 -5.7
LDL (% change) -7.7 -5.8 -5.2 -6.1
HDL (% change) +6.8 +7.9 +7.1 +4.4
TG (% change) -19.0 -24.1 -24.8 -11.5

| BP (mm Hg) -4.8/-1.9 -5.3/-2.5 -6.5/-2.9 -3.6/-1.0
Pulse (bpm) + 2.3 +2.2 +2.5 +2.6

« Decrease liver fat content by MRI?
e Decrease albuminuria®
» Slower decline in eGFR over time*

1. Nicholls, et al. NEJM 2025 2, Frias JP, et al. N Eng J Med, 2021. 3. Ludvik B, et al. Lancet. 2021;398:583-598, 4. . Tuttle, K, presented at the 83 Sci Sessions ADA



Results: Semaglut|de N Mean Change in KCCQ-CSS at 52 Wk

30—

. . Estimated difference, 7.3 points
adults with type 2 diabetes |
and heart failure 3

6.4
. L
. . . Semaglutide Placebo
In patients with type 2 diabetes and
heart failure with preserved ejection
fraction, once-weekly semaglutide led o Chane i Bods Weicht ot 52 Wi
to fewer heart failure-related . s EneE I Boty TERT
symptoms and physical limitations B s
and greater weight loss than placebo =
at 1 yeal" gp o Placebo
S -3.4
& -10

20
*Based on ANCOVA, with imputation for missing values.

Kosiborod MN, et al. N Engl J Med. 2024 Apr 18;390(15):1394-1407.



A First Major Kidney Disease Event
’100 y 35 l24%
1 ‘| Hazard ratio, 0.76 (95% Cl, 0.66—0.88)
GLP-1RA £ go- o
§ 20—
2 704 i
and the 2 o
'S 60“ =
. o 5
kidney? & so- .
| | | | | | | |
S 40+ 0 6 12 18 24 30 36 42 48
T 304
FLOW S
) 20~
. a
primary 10-
0
outcome U
Months since Randomization
No. at Risk
Placebo 1766 1736 1682 1605 1516 1408 1048 660 354
Semaglutide 1767 1738 1693 1640 1572 1489 1131 742 392
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SGLT-2 inhibitors

| Initial dose AHbA1c | AWeight

canagliflozin 100mg qd 300mg qd -0.5to -1.0 -1.5-2.5kg
empagliflozin 10mg 25mg
dapagliflozin Smg 10mg
ertugliflozin Smg 15mg
bexagliflozin** 20mg 20mg

- Daily tablets

- Complements oral and insulin therapy in T2D

-Does not independently cause hypoglycemia

-** NO CVOT PLANNED and will not have CV or kidney FDA

labeling. Available for $48-60 per month using DiRx, CostPlus or
Marley Drug Pharmacy



Priority: Heart Failure

- SGLT2i now clearly indicated
for both HFpEF and HFrEF

Dapagliflozin and empagliflozin have
primary heart failure outcome data.

Empagliflozin, canagliflozin, and
dapagliflozin and ertugliflozin have
shown reduction in HF in CVOTs.

Semaglutide and tirzepetide both

shown to improve outcomes in
HFpEF in those with obesity.

SGLT2i* with proven
HF benefit in current

or prior symptom s
of HFrEF or HFpEF

SGLT2i and/or either
dual GIP/GLP-1RA
or GLP-1 RA with
proven benefit in
symptomatic HFpEF
and obesity
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Priority:
Kidney disease (CKD)

- Key points:

- Ok to start with GFR as low
as 20ml/min/1.73m?2

* In those with UACR >/= 300
goal is to reduce UACR by
30%+

- Combination therapy with
both SGLt2i and GLP-1 as
needed to achieve A1c target
IS recommended

+CKD

eGFR <60 mL/minf1.73 m? or albuminuria
(ACR 23.0 mg/mmol [30 mg/g]). Repeat
measurement is required to confirm CKD

I

+CKD (on maximally tolerated
dose of ACEi or ARB)

SGLT2i* with primary evidence
of reducing CKD progression

= SGLT2ican be started with
eGFR 220 mL/min/1.73 m*

= Glucose-lowering efficacy is reduced
with eGFR <45 mL/min/1.73 m?

GLP-1 RA* with proven CKD benefit

If glycemia is above goal, for individuals
on SGLT2i, consider incorporating
a GLP-1RA or vice versa

canagliflozin,
dapagliflozin
empagliflozin

liraglutide

semaglutide (SQ)
and dulaglutide

53



SGLT2 inhibitors: Benefits based on eGFR

eGFR eGFR
<30 <45

* Cana + empa: Not recommended * Dapa + ertu: Not recommended
for glycemic control for glycemic control

Glucose-lowering benef

Lower eGFR Higher eGFR

* Per prescribing information

https://www.janssenlabels.com/package-insert/product-monograph/prescribing-information/INVOKANA-pi.pdf
https://den8dhaj6zsOe.cloudfront.net/50fd68b9-106b-4550-b5d0-12b045f8b184/0be9cb1b-3b33-41c7-bfc2-04c9f718e442/0be9cb1b-3b33-41c7-bfc2-
04c9f718e442_viewable_rendition__v.pdf
https://content.boehringer-ingelheim.com/DAM/7d9c411c-ec33-4f82-886f-af1e011f35bb/jardiance-us-pi.pdf
https://www.merck.com/product/usa/pi_circulars/s/steglatro/steglatro_pi.pdf 54
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Adjusted Mean eGFR (ml/min/1.73 m?)

eGFR Slope: Empagliflozin vs. Semaglutide

EMPA-REG OUTCOME D TotaleGFRSlope  FLOW TRIAL
48

78+

76

" Semaglutide

Empagliflozin, 10 mg

724
Empagliflozin, 25 mg

70

Placebo

Placebo

Difference in annual slope, 1.16 ml/min/1.73 m?
| (95% Cl, 0.86-1.47)

w P<0.001
1

68

36
0

66 T T T T ] ! I 1

|

T l T
0 12 52 104 156 208

LI 1 | I I I
Baseline 4 12 28 52 66 30 94 108 122 136 150 164 178 192
Week

Months since Randomization
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Priority: Metabolic

control

+Weight

management

+Achievement and maintenance

of glycemic goals

|

!

Efficacy
for weight
loss

Very high:

Semaglutide,
tirzepatide

Intermediate:

GLP-1RA (not
listed above),
SGLT2i

Neutral:

Metformin,
DPP-4i

Metformin or other agent {including
combination therapy) that provides
adequate EFFICACY to achieve and
maintain glycemic treatment goals

Prioritize avoidance of hypoglycemia

Efficacy fo ose lowering

Very high:
Dulaglutide (high dose), semaglutide,
tirzepatide, insulin

Combination oral, combination
injectable (GLP-1 RA andinsulin)
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T FBrigham and Women's Hospital

nding Member, Mass General Brigham

Il

Metabolic dysfunction associated liver disease

[ +Mitigating risk of MASLD or MASH ]

\ 4

Agents with proven or potential benefit in MASLD or MASH
GLP-1 RA, dual GIP and GLP-1 RA, ploglitazone, or combination of GLP-1 RA with ploglitazone
Use insulin in the setting of decompensated cirrhosis

=)
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Oldies but goodies (for the right
patient )



Sulfonylureas

- Choose glimepiride or gliclazide (outside US) as first line. Avoid
glyburide

— Glimeperide is the only SU tested in a CVOT,; compared with linagliptin no difference in CV
risk and hypoglycemia risk was lower than expected

— Gliclazide has lowest reported hypoglycemia risk

- Remember that SUs will fail

— Can appear to happen suddenly
— Typically not useful to increase beyond 10mg daily if A1c has risen >0.5%

— Best approach is to add another agent and taper the SU off (stopping suddenly can cause
hyperglycemia even when effectiveness is reduced)



Thiazolidinediones (TZD)

* Pros: ok in euvolemic advanced kidney disease, potent

 Cons: weight gain, edema/CHF, CV controversy, increased fractures in
women, (urologic cancers? unclear, FDA avoid if family history)

» Select the right patient & dose:
— Fatty liver
— TIA, stroke history
— MI history, normal EF, unable to take SGLT2i or GLP-1
— Side effects are dose-dependent — use 15mg, avoid max dose

Nissen SE, et al. N Engl J Med. 2007; 356:
2457-71.

Singh S, et al. JAMA. 2007; 298: 1189-1195.
Lincoff AM, et al. JAMA. 2007; 298: 1180-1188.



Effectiveness on the rise : GLP-1 RA should be offered
before insulin most of the time

Change in HbA,

Semaglutide SC

Liraglutide
Dulaglutide

Semaglutide PO
Premixed insulin
Canagliflozin
Exenatide
Metformin
Exenatide ER
Pioglitazone
Sulphonylureas
Dapagliflozin
Empagliflozin
Meglitinides
a-glucosidase inhibitors
DPP-4 inhibitors

2 A
Favors treatment

HbA,, glycated hemoglobin; SBP, systolic blood pressure

0

1 2
Favors placebo

Change in body weight

Semaglutide SC
Semaglutide PO
Exenatide
Liraglutide
Empagliflozin

Dapagliflozin
Ertugliflozin
Lixisenatide
Exenatide ER
Dulaglutide
Metformin

a—glucosidase inhibitors

DFP-4 inhibitors
Meglitinides

Basal insulin
Prandial Insulin
Sulphonylureas
Basal-bolus insulin
Premixed insulin
Fioglitazone

Tsapas A et al. Ann Intern Med 2020; 173: 278-286; Tsapas A et al. Diabetes Obes Metab 2021; 1-9.
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-4 -2 0 2 4
Favors treatment Favors placebo

Change in SBP

Canagliflozin
Empagliflozin
Semaglutide PO
Semaglutide SC

Liraglutide
Dapagliflozin
Exenatide ER
Dulaglutide
Metformin
DPP-4 inhibitors
Pioglitazone
Lixisenatide
Meglitinides
Basal insulin
Premixed insulin

a-glucosidase inhibitors

Sulphonylureas
Prandial insulin

4 2 0 2 4

avours treatment

Favours placebo



Initiating insulin: assuming GLP-1 RA or other noninsulin
therapies considered and/or optimized
Add basal insulin

Initial dose 10 units or 0.1-0.2 units/kg
Taper off Titrate based on self-monitored fasting plasma glucose*
SU in
most If above HbA1c goal
cases to . . . .
reduce Add mealtime insulin at main meal of the day
hypo-
gly)ézmia Start with 4 units or 10% of basal dose
risk Titrate based on self-monitored post-prandial glucose

If above HbA1c goal

Add mealtime insulin at other meals

If using pre-mixed insulin, dose up to twice daily



Once weekly basal insulin

* [codec (Novonordisk)
Approved for T2D in US — slow uptake due to dosing
Approved T1 and T2D: Europe, Canada, Australia, Japan, Switzerland

Type 2 diabetes: Compared with Glargine, no difference in efficacy, modest increase in
hypoglycemia risk

Type 1 diabetes: The ONWARDS phase 3 studies of icodec vs. glargine show similar
results but higher rates of hypoglycemia than degludec

Takes 3-4 weekly injections to achieve steady state
Will require a dosing ramp-up

* efsitora alfa (Eli Lilly): Phase 3 studies equivalent to daily basal insulin,
QWINT-2 and QWINT-4



Time in Range” or TIR
on CGM is a new target

International
Consensus in
TIR: Goal is >70%
of time spent in
70-180mg/dlI

TIR was validated
as an outcome
measures for
clinical trials.

Average Glucose

1 ; 8 mg/dL

Standard Deviation GMI

70 mg/dL 7.6%

14 Days Thu Oct 28, 2021 - Wed Nov 10,2021 #

Average Glucose

1 1 0 mg/dL

Standard Deviation

3 8 mg/dL

GMI

6.0

Time in Range

18% Very High
29% High

48% In Range
4% Low
<1% Very Low

Target Range:
Day (6:00 AM - 10:00 PM): 70-180 mg/dL
Night (10:00 PM - 6:00 AM): 80-150 mg/dL

Time in Range

0% Very High

10% High

73% In Range

11% Low
6% Very Low
Target Range:

Day (6:00 AM - 10:00 PM): 70-180 mg/dL
Night (10:00 PM - 6:00 AM): 80-150 mg/dL



Time in Range” or TIR
on CGM is a new target

International
Consensus in
TIR: Goal is >70%
of time spent in
70-180mg/dlI

TIR was validated
as an outcome
measures for
clinical trials.

Average Glucose Time in Range

18% Very High
29% High
mg/dL

The Glucose 44,8 L'f')vtn Range

Management <1% Very Low

Standard Deviation GMI Indicator is xange:
70 7 6 similar to the 0 AM - 10:00 PM): 70-180 mg/dL
mg/dL o« U% 0:00 PM - 6:00 AM): 80-150 mg/dL

%A1c based on
the cumulative
mean A1c

14 Days Thu Oct 28, 2021 - Wed Nov 10,2021 #

Average Glucose Time in Range
0% Very High
10% High
mg/dL 73% In Range
11% Low
BN 6% Very Low
Standard Deviation GMI Target Range:

38 6 0 Day (6:00 AM - 10:00 PM): 70-180 mg/dL
mg/dL o J% Night (10:00 PM - 6:00 AM): 80-150 mg/dL



Automated insulin delivery for people needing multiple
Injections per day: approved for T1 And T2D

Adaptive Al and Machine learning

Some with ability to set different glucose targets

Yes, this can be done in Primary Care




What else is on the horizon in Diabetes
Care”?



Going for the Cure: Update on Cell/Organ options

- Who to refer Pancreas transplant:

— Patients younger than 65, BMI <35 who have already had a kidney transplant and take insulin

— Patients with insulin requiring diabetes, GFR below 20, BMI <35 should be evaluated for both kidney and
pancreas transplant

— Do NOT assume they are being referred/evaluated for pancreas transplant

- Cadaveric Islet Cell Replacement
— Lantidra is an FDA approved cadaveric islet cell therapy

- Operational only at sites who have offered this for >20 years (e.g. Ul Chicago)

- Only for severe recurrent hypoglycemia; requires immunosuppression and multiple treatments

- Stem-cell derived Islet Cell Therapy is coming
— One-year data very promising for cure of Type 1 Diabetes
— Approval anticipated 2026-2027
— Will require lifelong immunosuppression
— Will be for a highly select group of patients in early years



New drugs, some new targets

- Small molecule ‘non peptide’ oral GLP-1

- CagriSemma (Semaglutide + cagrilintide)

— GLP-1 RA + Amylin agonist
- 15% weight loss in people with diabetes !

- Retatrutide (single peptide, 3 targets: GLP-1, GIP and Glucagon)

— Will be mainly an obesity agent (may increase A1c over time)

« Others -

Myostatin inhibitors for weight loss related sarcopenia
GIP antagonists



MOC Take Home Summary

- Remember that not all Diabetes is Type 2
- Type 2 diabetes management is no longer glucocentric

- A comorbidity-first approach supports durable glucose control
over time

—In other words, the right approach should achieve good glycemic control and
control comorbities

- Preventing and treating obesity as the underlying disease In
most prediabetes and type 2 diabetes (along with other key
features of the obesity syndrome) is a priority for overall
health and survival of the individual
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