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Objectives

1. Categorize diabetes-related complications

2. Review screening, detection, and management of diabetes-related
complications



Diabetes-Related Complications, Cost
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= 2022 total cost of diabetes in
USA estimated at $S412.9 billion

= $306.6 billion direct medical
costs, $106.3 billion indirect

" 1 in 4 healthcare dollars in USA
is put toward diabetes-related
care
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Diabetes-Related Complications

e Generally Fall into 3 broad categories

1. Macrovascular Complications
a) Coronary Artery Disease
b) Peripheral Artery Disease
c) Stroke

2. Microvascular Complications
a) Retinopathy
b) Neuropathy
c) Nephropathy

3. Metabolic
a) MASLD
b) obesity



Diabetes-Related Complications

QAT

Glycemic Blood Pressure Lipid Agents With

Management Management Management Cardiovascular
and Kidney

Benefit*

Q LIFESTYLE MODIFICATION AND DIABETES EDUCATION Q

Figure 10.1—Multifactorial approach to reduction in risk of diabetes complications. *Risk re-
duction interventions to be applied as individually appropriate.

American Diabetes Association; 4. 2024.



Cardiovascular Disease in Persons with Diabetes

* “ASVCD is leading cause of morbidity and mortality for individuals with
diabetes’

 Estimated cost of $39.4 billion in CV -related spending per year
associated with diabetes

* Heart failure hospitalizations two-fold higher in persons with diabetes

* Largest benefits are seen when multiple risk factors for ASCVD are
addressed simultaneously (BP, diabetes, lipids)

American Diabetes Association; 10. Cardiovascular Disease and Risk Management.



Cardiovascular Disease in Persons with Diabetes

* “ASVCD is leading cause of morbidity and mortality for individuals with
diabetes’

 Estimated cost of $39.4 billion in CV -related spending per year
associated with diabetes

* Heart failure hospitalizations two-fold higher in persons with diabetes

* Largest benefits are seen when multiple risk factors for ASCVD are
addressed simultaneously (BP, diabetes, lipids)

* There have been significant improvements in 10-year CHD risk among
US adults with diabetes over the past decade due to more aggressive
management- Morbidity and Mortality have decreased! suse et ., 2007) (aii etal,

2013) (Gaede et al., 2016)

American Diabetes Association; 10. Cardiovascular Disease and Risk Management.



Cardiovascular Disease in Persons with Diabetes
Screening/Detection

 Blood pressure every visit, general goal <130/80 in those with
diabetes and other CV risk factors, if this can be achieved without
“undue treatment burden”

e Assessment of family history
* High Risk: males with MI <55 years, females <65 years

* Lipid profile at initial evaluation and annually

American Diabetes Association; 10. Cardiovascular Disease and Risk Management.



Cardiovascular Disease in Persons with Diabetes
Management

e Lifestyle:
 Restriction of sodium intake to < 2300 mg/day

At least 150 minutes of moderate-intensity exercise weekly
e “Can talk, but cannot sing” while doing this degree of exercise

8-10 servings per day of fruits and vegetables
e 2-3 servings per day of low fat dairy products

* Avoidance of excessive alcohol consumption
* (</=2servings/day in men, </=1 serving/day in women)

American Diabetes Association; 10. Cardiovascular Disease and Risk Management.



Cardiovascular Disease in Persons with Diabetes
Monitoring

Coronary Artery Calcium Score (CAC): when to use?

* Not routinely recommended for screening due to cost and
radiation exposure in otherwise ‘higher-risk population’

Agarwal et al., 2013 completed on average a 7.4 year follow up
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on 1,123 persons with T2DM from the Diabetes Heart Study

(n=156) (n=235) n=132) n=195) (m=401)

1.2 _ 4.41;p=0.03
5256 203.p=0.13 >17:p=0.13 ;
e Separated into groups depending on CAC scores Zi2s I
;? 6.4
* CAC predicted CVD mortality and meaningfully reclassified [ s = 7 .
. . . . . ﬁ 1.00 (Ref
participants into risk category based on scoring § 10
é 08 0-9 10-99 100-299 300-999 1000+
o 0

Conclusions:

] =

=]
=1

Coronary Artery Calcium Score (Agatston Units)

e Can consider CAC use in patients who are hesitant to utilize L

lipid lowering therapy or want more information about their
individualized risk

* Generally out of pocket cost is around $200 Agarwal, et al., 2013



Cardiovascular Disease in Persons with Diabetes

Monitoring
B-type natriuretic peptide (BNP): when to use?

0.30 4

* Adults with diabetes are at increased risk for e o Sl Sl e R e
asymptomatic cardiac functional abnormalities (stage
B heart failure), progression to symptomatic HF is 025
more likely in persons with diabetes — Control G
ntervention Group

0.20 A

EIMaghwary et al., 2014 completed a randomized
control trial (2005-2011) of 1,374 persons with CV risk
factors to continue routine primary care or undergo BNP
testing.

* Participants with elevated BNP completed TTE and
collaborative care with cardiology and PCP

* Primary end point of LV dysfunction and HF was
significantly reduced in intervention group

Conclusions: -

* Consider screening adults with T2DM by o 1 2 3 4 5 s
measurlng BNP Years since first clinical visit

e Obtain TTE in those with abnormal BNP value

European J of Heart Fail, Volume: 17, Issue: 7, Pages: 672-679, First published: 03 July 2015, DOI: (10.1002/ejhf.286)
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Cardiovascular Disease in Persons with Diabetes

Management

* Management

* Antihypertensives:
* Drug classes demonstrated to reduce CV events in persons with diabetes:

e ACE-I, ARB, thiazide-like diuretics, dihydropyridine CCBs
In persons with established diabetes and CAD: ACE-I/ARB are first line

e Cholesterol lowering agents:

For persons with diabetes aged 40-75 years w/o ASCVD, moderate-intensity statin therapy is
recommended in addition to lifestyle modifications (ApA:10. Recommendation 10.18.)

For persons with diabetes aged 40-75 and ASCVD risk factors, target LDL <70 mg/dL (apa;10.

Recommendation 10.20.)

“Rule of 6” = for every doubling of statin therapy, expect a 6% reduction in LDL

American Diabetes Association; 10. Cardiovascular Disease and Risk Management.



Cardiovascular Disease in Persons with Diabetes
Management

SGLT2 Inhibitors: "Constitute key treatment approach to reduce CVD and heart
failure outcomes in people with diabetes” (aoa 2024

* Empagliflozin: EMPA-REG OUTCOME Trial (established T2DM and CVD) mean f/u 3.1 yrs

* reduced relative risk of hospitalization for heart failure by 35%
* Reduced CV death by 38% vs 5.9% in placebo

* Canagliflozin: CANVAS and CANVAS-R Trials (T2DM 66% hx of CVD) mean f/u 3.6 yrs
* Reduced composite outcome of CV death, M, or stroke vs. placebo (26.9 vs 31.5 per 1,000 patient-years)

* Dapagliflozin: DECLARE-TIMI 58 Trial (T2DM and 40% hx of ASCVD)

* Lower rate of CV death or hospitalization for HF vs placebo (4.9% vs 5.8%)
* No difference seen in CV

American Diabetes Association; 10. Cardiovascular Disease and Risk Management.



Cardiovascular Disease in Persons with Diabetes
Management

GLP1 Receptor Agonists:

* Semaglutide: SUSTAIN-6 trial (T2DM, 83% known CVD), 2 year f/u
 MACE occurred in 6.6% treatment vs 8.9% placebo

* Dulaglutide: REWIND trial (T2DM, 32% known CVD), 5.4 yrs median f/u
* MACE occurred in 12% treatment group vs 13.4% placebo

* Liraglutide: LEADER trial (T2DM and >80% known CVD), 3.8 yrs median f/u

* MACE occurred 13% in treatment group vs 14% placebo
* Death from CV causes 4.7% in treatment group vs 6% placebo

American Diabetes Association; 10. Cardiovascular Disease and Risk Management.



Cardiovascular Disease in Persons with Diabetes
Management

Summary

GLP1-Receptor Agonists and SGLT-2
inhibitors reduce risk of MACE in persons
with Type 2 DM and established ASCVD

SGLT-2 inhibitors reduce risk of HF
hospitalization in persons with known
ASCVD or multiple risk factors , SGLT-2
inhibitors first line if clinically appropriate

DPP4-inhibitors non-inferior to
Sulfonylureas in regards to CV death
e Sulfonylureas more likely to cause

hypoglycemic complications

Metformin can be used in persons with
T2DM and stable heart failure

PIOﬁIitazone contraindicated in people
with symptomatic heart failure

Patient is 218 years old with T2D and has 21 of the following:
ASCVD*, HF, DKDT, at high risk for ASCVD.¥$

Address concurrently.

Optimize guideline-directed Recommend starting SGLT2 inhibitor or
medical therapy for prevention GLP-1RA with proven CV benefit
(lifestyle, blood pressure, lipids, depending on patient-specific factors
glucose, antiplatelet). and comorbidities.!

!

Discuss patient-clinician preferences
—— and priorities. T

|

No additionfal a.ction SGLT2 inhibitor GLP-1RA selected.
taken at this time. selected.

!

[ Reassess and consider ]

the addition of the
alternative class, if
benefits outweigh risks.

American Diabetes Association; 10. Cardiovascular Disease and Risk Management.



Kidney Disease in Persons with Diabetes

* CKD as a complication of diabetes occurs in 20- | == ‘. : % xf
40% of persons with type 2 diabetes - - -
. . . . . o | N & A (] g A g ¥
CKD due to diabetes is leading cause of ESRD in -, o -y
the USA : i -
“- 4' Vh“

* Reminder, CKD may be present at time of type 2 | == \"5"{ ) x5\~
DM diagnosis! i
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CKD Prevalence Among Patients With and Without Type 2 Diabetes: Regional Differences in the United States.
Feng, Xue (Snow) et al.Kidney Medicine, Volume 4, Issue 1, 100385



Kidney Disease in Persons with Diabetes
Screening

* Annual assessment of Urinary Albumin to Creatinine Ratio (UACR)

 |f abnormal (>30 mg/g), recommend to repeat 2 more times over 3-6 months to confirm
albuminuria
* Variations of >20% can occur between collections

 Annual assessment of eGFR

* Diabetic Kidney disease is a clinical diagnosis
* Albuminuria and/or reduced eGFR in absence of other primary cause of kidney damage

Who and when to screen? How to screen?

Yearly starting 5 years after diagnosis {  Spot urine ACR

- and

@ Yearly starting at diagnosis : eGFR
What to do with a positive result? What defines CKD diagnosis?

Repeat and copﬁrm: : : Persistent urine ACR =30 mg/g

« Evaluate possible temporary or spurious causes

* Consider using cystatin C and creatinine to more - and/or

precisely 9stlmate GFR - - 4 Persistent eGFR <60 mL/min/1.73 m?
* Only persistent abnormalities define CKD 1
and/or

?g Initiate evidence-based treatments O Other evidence of kidney damage

© 2022 by American Diabetes Association, International Society of Nephrology, and KDIGO.



Kidney Disease in Persons with Diabetes
Management

* Prevention: only primary preventions in persons with diabetes are:
* Glucose control (Hgb A1C < 7%)
* Blood pressure control (<130/80)
* ACEI/ARB do NOT prevent development of diabetes-related kidney disease



Kidney Disease in Persons with Diabetes
Management

* Dietary Modifications:
 Dietary protein limited to ~0.8 g/kg body
weight per day

* Shown to slow GFR decline and greater effect over
time (de Boer et al., 2022)

 Dietary sodium restriction of <2,300 mg/day

PROTEIN
INTAKE:

0.8 g/kg/day

FAT INTAKE:
N PUFA & MUFA
{ Saturated FA’s & Trans-fat
ENERGY SODIUM
INTAKE: INTAKE:
30-35 kcal/kg/day <1.5-2.3 g/day
CARBOHYDRATE INTAKE:
1 Whole grains, fiber, fruit, vegetables
J Sugars (<10% of energy intake)

Ko et al., 2017. Dietary Approaches in Management of Diabetes Patients with Kidney Disease.




Kidney Disease in Persons with Diabetes
Management

* ACE-| or ARB therapy reduce progression to ESRD in people with type 1 or
2 DM with established CKD and macroalbuminuria
* Slow CKD progression in those with early stage kidney disease (UACR 30-299 mg/g creatinine)
* Preferred first line agents for BP control in persons with diabetes and CKD
« Recommended maximally tolerated doses of these agents for greatest benefit
* Not superior to other antihypertensive agents in absence of albuminuria

American Diabetes Association; 11. Chronic Kidney Disease and Risk Management.



Kidney Disease in Persons with Diabetes
Management

e SGLT2-inhibitors

« Recommended for people with eGFR > 20 at type 2 diabetes as they slow CKD
progression and reduce HF risk independent of glucose management

* Empagliflozin: EMPA-REG OUTCOME Trial (established T2DM and CVD) mean f/u 3.1 yrs

* Reduced risk of incident or worsening nephropathy by 39%
* Reduced risk of doubling of serum creatinine by 44%

° Canagliflozin: CANVAS and CANVAS-R Trials (T2DM 66% hx of CVD) mean f/u 3.6 yrs

* Reduced risk of progression of albuminuria by 27%
» Reduced risk of reduction in eGFR, ESRD, or death from ESRD by 40%

American Diabetes Association; 11. Chronic Kidney Disease and Risk Management.



Kidney Disease in Persons with Diabetes
Management

 SGLT2-inhibitors
* Trials in advanced kidney disease and diabetes specifically

* Empagliflozin: EMPA-KIDNEY (CKD and 50% participants had T2DM)

* Lower risk of progression of kidney disease and lower risk of death from CV disease (HR 0.72)

* Canagliflozin: cREDENCE trial (T2DM and CKD, 99% participants on ACEi or ARB)

* Reduced risk of progression to ESRD by 32% vs placebo
* 30% reduction in doubling of serum creatinine, renal or CV death in treatment group vs placebo
* Trial stopped early due to positive efficacy

* Dapagliflozin: DAPA-CKD trial (67% w/ T2DM and CKD, others without T2DM)

 Significant benefit in treatment group to delay in time to deline in eGFR, ESRD, CV or renal death

American Diabetes Association; 11. Chronic Kidney Disease and Risk Management.



Kidney Disease in Persons with Diabetes
Management

* Semaglutide

e 2024 FLOW Trial (Semaglutide 1 mg
weekly)

* Double-blind, randomized placebo-
controlled trial of 3533 participants with
type 2 diabetes and CKD

e Median f/u time of 3.4 years
Results:

* 24% lower relative risk of major kidney
disease events in treatment group vs.
placebo

* Slope in reduction of eGFR less in
treatment vs placebo

» Risk of major CV event 18% lower in
treatment group

* Risk of death of any cause 20% lower in
treatment group

D Total eGFR Slope

481
8%
46wy
Bl 8
~ 1 Semaglutide
-~ ~
£ a2 N
£ N i
~§— 40— : ;7*\‘\\'/// £ \\\ !
&= Placebo ! R
38
9 Difference in annual slope, 1.16 ml/min/1.73 m?/yr"
36  (95%C1,086-147)
P<0.001
0 T T T T T
0 12 52 104 156 208

Weeks since Randomization

No. at Risk
Placebo 17661663 15731609 1490 1441 1284 876 609 199
Semaglutide 17661665 15901606 1521 1468 1345 952 651 218

A First Major Kidney Disease Event

1005 357 Hazard ratio, 0.76 (95% Cl, 0.66-0.88)
90 304 p_0.0003
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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

F Death from Any Cause

L0 257 Hazard ratio, 0.80 (95% Cl, 0.67-0.95)

90 204 P=0.01
80
- 15 Placebo
10 Semaglutide
60 5

-

Percentage of Participants

50 —
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Months since Randomization

No. at Risk
Placebo 1766 1737 1697 1641 1601 1544 1185 772 437
Semaglutide 1767 1739 1703 1665 1627 1583 1234 838 460

Perkovic et al., 2024. NEJM.



Neuropathy in Persons with Diabetes

* Up to 50% of diabetic peripheral neuropathy may be asymptomatic

* Distal symmetric polyneuropathy is the most common form and is
often encountered in the primary care setting as the most common
systemic complication of diabetes mellitus.

* No current treatments to reverse nerve damage once it has occurred
e Can slow progression with glycemic management

American Diabetes Association; 12. Retinopathy, Neuropathy, and Foot Care.


https://www.sciencedirect.com/topics/medicine-and-dentistry/complications-of-diabetes-mellitus

Neuropathy in Persons with Diabetes

Heterogeneity in signs and symptoms based on affected nerve(s)

Sensory

Small-Fiber

Sensory

Autonomic

Imbalance, falls
Ataxia

Paresthesias

Numbness

Pain

Postural dizziness

Dry mouth, dry eyes, dry
skin

Early satiety

Coldness or flushing
Impotence

Bladder dysfunction

Symptoms Signs on Examination
Motor Weakness Weakness
Atrophy
Fasciculations
Areflexia
Large-Fiber Numbness Loss of vibratory sensation and/or

proprioception
Pseudoathetosis
Sensory ataxia

Areflexia

Loss of pain and/or temperature sensation

Orthostatic hypotension
Skin changes
Loss of hair

Hyperemia or cold, pale feet

Doughty et al., 2018



Neuropathy in Persons with Diabetes
Screening

* Peripheral neuropathy
* Briefly examine patients feet at every diabetes appointment

* Type 2 DM at time of diagnosis and type 1 DM > 5 years since diagnosis should
undergo

* Annual monofilament (10 g) testing and at least ONE of the
following:
e 128-Hz tuning fork testing (large fiber function)
e temperature or pinprick sensation (small fiber function)

American Diabetes Association; 12. Retinopathy, Neuropathy, and Foot Care.



Neuropathy in Persons with Diabetes
Screening

e Autonomic neuropathy

* Type 2 DM at time of diagnosis and type 1 DM 2 5 years since diagnosis should undergo

* Annual screening of symptoms: orthostatic dizziness, syncope, dry cracked skin, chronic
diarrhea or constipation, erectile dysfunction, increase or decrease in sweating

* Clinical signs: resting tachycardia, orthostatic hypotension, gastroparesis

American Diabetes Association; 12. Retinopathy, Neuropathy, and Foot Care.



Neuropathy in Persons with Diabetes

Monitoring

* Peripheral Neuropathy

* Most commonly starts with small fiber neuropathy presenting with
peripheral pain and dysesthesia

» Large fiber neuropathy causing numbness and loss of protective
sensation (risk factor for diabetic foot ulceration)

American Diabetes Association; 12. Retinopathy, Neuropathy, and Foot Care.



Neuropathy in Persons with Diabetes
Management

Neuropathic Pain

* Glycemic control and lifestyle modifications not shown to improve
neuropathic pain

* Gabapentinoids: Pregabalin and Gabapentin
* SNRIs: duloxetine, Venlafaxine, Desvenlafaxine
e TCA: Amitriptyline

* Na Channel Blockers: Lamotrigine, lacosamide, carbamazepine,
oxcarbazepine, valproic acid

e Capsaicin 8% patch, 0.075% topical cream

American Diabetes Association; 12. Retinopathy, Neuropathy, and Foot Care.



Foot Complications in Persons with Diabetes

e Multifactorial stemming from: peripheral arterial disease, neuropathy,
and foot deformities

* Major cause of morbidity and mortality

DFU prevalence is increasing as People with DFU are at high

persons with diabetes live risk of LEA, especially young,
Ionger racial/ethnic minority, and low-
PAD/CVD Retinopathy SES groups
QU é ‘1[’@ .

\/ /\/\7'

19%:34% lifetime 20% of people with  LEA increasing in

risk of DFU DFU require LEA last 5-10 years

Diabetes Care. 2022;46(1):209-221. doi:10.2337/dci22-0043



Foot Complications in Persons with Diabetes

Screening

* Loss of protective sensation (LOPS) is vital indicator of peripheral sensory neuropathy
and is assessed with 10 g monofilament exam

Table 12.1—-International Working Group on the Diabetic Foot risk stratification system and corresponding foot screening

frequency

Category Ulcer risk Characteristics Examination frequency*

0 Very low No LOPS and No PAD Annually

1 Low LOPS or PAD Every 6—12 months

2 Moderate LOPS + PAD, or Every 3—6 months
LOPS + foot deformity, or
PAD + foot deformity

3 High LOPS or PAD and one or more of the following: Every 1-3 months

e History of foot ulcer
e Amputation (minor or major)
e End-stage renal disease

Adapted with permission from Schaper et al. (81). LOPS, loss of protective sensation; PAD, peripheral artery disease. *Examination frequency
suggestions are based on expert opinion and person-centered requirements.

American Diabetes Association; 12. Retinopathy, Neuropathy, and Foot Care.



Foot Complications in Persons with Diabetes
Screening

* Peripheral Arterial Disease
* Symptoms: leg fatigue, claudication, rest pain relieved with dependency

* Physical Exam: lower extremity pulses, capillary refill, rubor on dependeny
and palor on elevation

* Any persons exhibiting signs /symptoms of PAD: doppler arterial ultrasound




Foot Complications in Persons with Diabetes
Management

* No / Low-Risk persons: education and self-care and monitoring of feet
* Moderate / high-risk persons: referral to specialist

* Customizable footwear, management of ingrown toe nails, use of
moisturizers

* Daily self-evaluation of feet by patients



MASLD in persons with Diabetes

* Formally NAFLD (metabolic dysfunction-associated steatotic liver disease)
* Estimated that >70% of people with type 2 diabetes have MASLD

(Lomonaco et al., 2021)

 Steatohepatitis develops in at least 50% of people with type 2 diabetes

(Harrison, et al., 2021)

* #1 cause of death is CVD in those with Type 2 DM and MASLD pueietal, 2022)

Healthy liver

The healthy liver has a Fat starts to accumulate Fat accumulation causes Liver cells transform into
reddish-brown color and in the liver inflammation and liver cancer cells
little fat stored cell injury

Columbia University, 2022. PostDoc Society



MASLD in persons with Diabetes
Screening

FIB-4 Score: assessing for presence of
advanced fibrosis

-
LOW I’ISkI <1.3 (NPV 90%) (Sterling et al.,2006)

* Indeterminate:1.3-2.67 v v v

Ind [
. . Age (years) AST Level (U/L) i etﬁgl? i
High Risk:>2.67 :
FIB-4= " s tetet Count (10%1) - L

* Pros: <V Repeat in 2.3 years Vibration-controlled transient elastography
* Cost-effective initial screening Or =LF blood fest
* Labs readily accessible on routine screenings ) ‘|,
* Cons:
e artificially lowered results in those <35 years
e Artificially raised results in those >65 years ELE commer Refer 1o a

Repeat in 2-3 years gastroenterologist

biomarkers or hepatologist

American Diabetes Association Professional Practice Committee; 4. Comprehensive Medical Evaluation and
Assessment of Comorbidities



MASLD in persons with Diab
Management

Dietary Modifications:

Restriction of high-fructose corn syrup intake to <20 g/d has been shown to
improve MASH even in the absence of weight loss.

Fructose intake; a(\jgﬁravates weight gain, stimulates intrahepatic triglyceride
accumulation, and has been associated with worsening fibrosis and progression
to NASH among patients with MASLD.

Mediterranean style dietary habits have been shown to reduce hepatic fat and
to improve insulin sensitivity independently of exercise and weight loss.

Mediterranean diet was superior to a low-fat diet in reducing hepatic fat
assessed by MRI, despite more modest weight loss (mean, =3 kg).

Mediterranean diet is the only specific dietary pattern recommended by the
European Association for the Study of the Liver/European Association for the
Study of Diabetes/European Association for the Study of Obesity clinical
practice guidelines for the treatment of MASLD and MASH.

etes

Duell et al., 2022. AHA Scientific Statement.



MASLD in persons with Diabetes
Management

. A A NASH resolution without worsening B Improvement of at least one stage of liver
of fibrosis (ITT population) fibrosis without worsening of NASH
Weight loss/exercise
122?; 54/96 (56%)  55/96 (57%) 12217; 35/95 G7%) 124 39%)
Exercise decreases hepatic steatosis, increases free . g |
fatty acid uptake in myocytes, and increases insulin § 4o R e
sensitivity independently of weight loss. 3 3 201
& 20 15/96(16%) E
10 % weight reduction ~ with resolution of MASH i
in 90% on repeat liver biopsy. 0 ; ] . 0 ] , ]
Liffe_stylg Rogx-en-Y Sleeve Lif_e‘styl_e Rou_x-en—Y Sleeve
5% WEIgh IOSS .N With Only a z40% improvement in modification  gastric bypass gastrectomy modification  gastric bypass gastrectomy
MASH rESOIUtlon. C AST(ITT population) D ALT(ITT population)
. . . c [ Lifestyle modification [ Roux-en-Y gastric bypass [ Sleeve gastrectom
FDA approved weight-lowering medications may be oo E gtyp e
appropriate and efficacious for achievement of p<0.0001
sustained weight loss in some patients with BMI R ! L 07 prooots |
>30 kg/m2 or BMI >27 kg/m + comorbidities. S NI PR 3 :
. . . - 5 | 2 wod 3 [ : .
The most efficacious intervention for achieving . : i il P
sustained major median weight loss of 21% to 30% #é $ é $é=§:
is bariatric surgery. BMI >35 o— re— o—— ——
aseline -year follow-up aseline -year follow-up

Figure 1 Primary endpoint, secondary endpoint, AST, and ALT results in the ITT population

Verrastro et al., 2023.



MASLD in persons with Diabetes
Management

° Semaglutide: Randomized placebo-controlled 72-week study of 320 patients with biopsy-
proven MASH with liver fibrosis stages 1 to 3. (vewsome etal, 2021)

* Resolution of MASH with no worsening of fibrosis occurred in 40% treated with 0.1 mg daily, 36% with 0.2
mg daily, 59% with 0.4 mg daily, and 17% with placebo (P<0.001 for semaglutide 0.4 mg versus placebo)

* No significant improvement in fibrosis stage between groups

* Tirzepatide: SYNERGY-NASH Phase 2 trial, 52 week randomized PCT of 190 patients w/ bx
confirmed MASH (Loomba et al., 2024)

* Resolution of MASH with no worsening of fibrosis occur in 44% treated with 5 mg weekly, 56% in 10 mg
weekly, 62% in 15 mg weekly, and 10% in placebo

° Pioglitazone: When compared with placebo, pioglitazone improved liver function, reduced
liver fat, and decreased NASH despite increasing body weight (vusso etal.2017) (Ciardulio et al., 2023)
* Contraindicated in cirrhosis, discontinue in those with transaminases >2.5 x ULN

Ciardullo et al., 2023



MASLD in persons with Diabetes
Management

* Resmetirom (Rezdiffra) -
ezdiffra:
* oral thyroid hormone receptor-beta (THRB) agonist. e

* Agonists of thyroid hormone receptor (THR)-B, which is primar *
found in the liver, can promote lipophagy, mitochondrial bioge
and mitophagy, stimulating increased hepatic fatty acid B-oxidation.

(Harrison S et al., 2024, NEJM)



MASLD in persons with Diabetes

Management
MAESTRO-NASH

* Phase 3,multinational, double blinded,
randomized and controlled trial.

Fibrosis Stages

* 966 patients with biopsy proven NASH with
fibrosis F1B, F2,F3 assigned 1:1:1.

* Two primary end-points at week 52
* Reduction in NAFLD activity score =>2
e Reduction in fibrosis =>1 stage

(Harrison S et al., 2024, NEJM)

£ 1 FZ E3aiF4 Placebo Resmetirom  Resmetirom



MASLD in persons with Diabetes
Management

PRIMARY END POINT PRIMARY END POINT

Improvement in Fibrosis by >1 Stage with

NASH Resolution with No Worsening
No Worsening of NAFLD Activity Score

of Fibrosis at Week 52

100
P<0.001

y

Placebo Resmetirom, Resmetirom,

80 mg 100 mg
(N=316) (N=321)

A

P<0.001 29.9
<0.00 29 30

20
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Placebo Resmetirom, Resmetirom,
(N=318) 80 mg 100 mg (N=318)
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(Harrison S et al., 2024, NEJM)



Retinopathy in persons with Diabetes

* Most common cause of new blindness in adults age 20-74 in US

* Glaucoma, cataracts, and other eye disorders occur earlier and more
frequently in persons with diabetes

* Risk factors associated with retinopathy:
* Hyperglycemia, nephropathy, hypertension, dyslipidemia



Retinopathy in persons with Diabetes
Screening

* Adults with type 1 diabetes: initial screening eye exam within 5 years
of diagnosis

e Adults with type 2 diabetes: initial screening exam at time of
diagnosis

* If no evidence of retinopathy from one or more annual eye exams and
glycemic control is at goal, can screen every 1-2 years



Retinopathy in persons with Diabetes
Management

» Referral to ophthalmologist in setting of retinopathy or any level of
diabetic macular edema

GLP1-RA

* Some association between worsening retinopathy and GLP1-RA therapy

* Postulated that this may be related to acute improvements in glycemic control that are
associated with initial worsening of retinopathy (gethei et al.2021)

* No long term outcomes trials to assess retinopathy changes over time in this population



Osteoporosis in Persons with Diabetes

* 34% increased risk of fracture compared to age-matched persons
without diabetes

* Hip Fracture risk increased by 1.79 times in persons with type 2
diabetes compared to those without (Wang et al.,2019)
* Risk throughout life increased 40-70% compared to those without diabetes
 Risk higher even in early stages of disease with higher BMD (Napoli et al.,2019)



Osteoporosis in Persons with Diabetes

* DEXA scan monitoring, every 2-3 years:
e Adults with diabetes >65 years old
° Younger persons with diabetes with h|gh Table 4.5—General and diabetes-specific risk factors for fracture

r|Sk featu res Gent;ra.ll risktfactors _—

® Frior osteoporotic rracture
* FRAX score does not accurately assess * Age >65 years
for diabetes, can add 10 years to age or o Sex

e Malabsorption

reduce BMD by 0.5 SD T-Score (rerrari et al., 2018) * Recurrent falls

e Glucocorticoid use
* Maintenance of Vitamin D levels R
e Rheumatoid arthritis

e Appropriate daily intake of calcium SN
* Generally 1200 mg / day in women et R

e Diabetes duration >10 years

e Diabetes medications: insulin, thiazolidinediones, sulfonylurea
e A1C >8%

e Peripheral and autonomic neuropathy

e Retinopathy and nephropathy

* Generally 1000 mg / day in men

American Diabetes Association Professional Practice Committee; 4. Comprehensive Medical
Evaluation and Assessment of Comorbidities



Conclusions

* SGLT2-inhibitors and GLP1-RA have been shown to provide multiple
benefits outside of glycemic control for persons with type 2 diabetes

* Regular foot evaluations allow for earlier detection of neuropathy and
foot wounds

 MASLD is highly prevalent amongst persons with type 2 diabetes, FIB-
4 is a cost-effective and fast screening tool to assess for fibrosis! And
we have medications that can help!
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