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OUTLINE

Section 1: Screening; diagnosis; glycemia targets; glycemic monitoring

Section 2: Managing comorbidities — obesity; hypertension; dyslipidemia;
retinopathy, neuropathy, DM-related DKD/CKD, and CVD

Section 3: Managing prediabetes, T2D, and T1D —choosing glycemic targets,
lifestyle interventions, oral/injectable medication (insulin therapy in T1D)

Section 4: Vaccine review in persons with DM — recommendations and CGM
review
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Age >35 without other risk factors

First-degree relative with diabetes — if known T1DM relative or genetic risk — screen for
DM1 Abs - refer for TZIELD if 2+ abs positive

History of CVD
Overweight or obese (BMI 25+)
Sedentary lifestyle

Member of an at-risk racial or ethnic group: Asian, African American, Hispanic, Native American
(Alaska natives and American pacific islander)

HDL-c <35mg/dL (0.9mmol/L) and/or a triglyceride level >250 mg/dL (2.82 mml/L)

IGT, IFG, and/or metabolic syndrome I} Piedmont



SCREENING — Pregnancy

Gestational diabetes

Pregnant women 24-27 weeks — universal screening is cost-effective

One step approach — 2-hour 75gm glucose load (8 hour/overnight fasting)

Two step approach — 1-hour nonfasted BG post-50g load —
if >130/ to 140 then GDM presumed-> confirmatory 3-hour 100gm 3-hour test

"7 Piedmont



ADA recommends screening: Adults and children at risk for autoimmune DM

— Relatives who have type 1 diabetes (1%t degree family have 15x greater risk)

— Personal or family history of autoimmune disease - Hashimotos disease, Graves, celiac
disease

- Anyone with abnormal glucose at first dysglycemia (e.g. pre-diabetes); especially in
those without a family history of type 2 diabetes

Antibodies include:

o Glutamic acid decarboxylase 65 AAB (GADA);
o Insulinoma-associated antigen 2 AAb (IA-2A);
o Insulin AAb (IAA);

o Zinc transporter-8 AAb (AnT8A) [~ pied
y Piedmont



DIAGNOSIS — Non-Pregnant Adults

FPG concentration 2126 mg/dL (after 28 hours of an overnight fast), or

Plasma glucose (PG) concentration 2200 mg/dL 2 hours post 75-g oral glucose
load after an overnight fast of at least 8 hours, or

Symptoms of hyperglycemia (e.g., polyuria, polydipsia, polyphagia) and a
random (non-fasting) PG concentration 2200 mg/dL, or

A1C level 26.5%

Diagnosis of DM requires 2 abnormal test results

- Either same sample or 2 abnormal results on samples drawn on different days.

- Glucose level 2200 mg/dL in the presence of symptoms for DM confirms the diagnosis
of DM. ™ Piedmont



Normal

Prediabetes

Diabetes

FPG <100 mg/dL

2-h PG <140 mg/dL

A1C <5.58%

Table 4

IFG
FPG =100 to 125 mg/dL

IGT
2-h PG =140 to 199 mg/dL

5.7% to 6.4%

For screening of predia betes

Glucose Testing and Hemoglobin A1C Interpretation

FPG =126 mg/dL

2-h PG =200 mg/dL Random PG =200 mg/dL + symptoms

=6.5%

Secondary

b



DIAGNOSIS — Pregnancy

Gestational diabetes TEST: 75gm vs 50gm +/- 3-hour glucose load
2-hour 75gm glucose load (8 hour/overnight fasting)

Glucose >/ 92mg/dl is POS;
1 hour >/ 180mg/dl is POS;
2-hour >/ 153ng/dl is POS

1-hour nonfasted BG post-50g load — if >130 to 140 then—>
confirmatory 3-hour 100gm 3-hour test

post fasting shows 2 pos tests — fasting > 95, 1-hour > 180,
2-hour >/155, 3-hour >1 140

"7 Piedmont



Alc <6.5% or below in non-pregnant adults (AACE)
Roughly- FPG < 110 and PPG < 140

Individual targets — TIR, Alc, GMI, FPG and PPG
Get to goal FAST < 3 months - URGENCY

Alc < 7% ADA —same-same

Non-healthy adults — Alc goal 7-8 — limited life, severe hypoglycemia
Pregnant — LOWER GOALS

Inpatient nonpregnant — HIGHER/LOOSER GOALs

"7 Piedmont



GLYCEMIA TARGETS - Pregnancy

Target Ranges:

Fasting: Less than 95 mg/dL (5.3 mmol/L)

1-hour post-meal: Less than 140 mg/dL (7.8 mmol/L)
2-hour post-meal: Less than 120 mg/dL (6.7 mmol/L)

Goals for sensor glucose ranges in pregnancy:

Goal sensor glucose range 63—140 mg/dL (3.5-7.8 mmol/L):
TIR, goal >70% (63-140)

level 1 TBR, goal <4% TBR (<63 mg/dL):

level 2 TBR, goal <1% (<54 mg/dL)

"7 Piedmont



Diabetes

American From: Hyperglycemic Crises in Adults With Diabetes: A Consensus Report
A@Associatiom

Diabetes Care. 2024;47(8):1257-1275. doi:10.2337/dci24-0032

A. DKA Diagnostic Criteria

§ Diabetes/hyperglycemia Glucose =200 mg/dL (11.1 mmol/L) OR prior history of diabetes
= Ketosis 3-Hydroxybutyrate concentration >3.0 mmol/L OR urine ketone strip 2+ or greater
Metabolic Acidosis pH <7.3 and/or bicarbonate concentration <18 mmol/L
Hyperglycemia Plasma glucose =600 mg/dL (33.3 mmol/L)
Calculated effective serum osmolality >300 mOsm/kg (calculated as [2xNa*
Hyperosmolarity (mmol/L) + glucose (mmol/L)]), OR total serum osmolality >320 mOsm/kg [(2xNa*
(mmol/L) + glucose (mmol/L) + urea (mmol/L)]
AbSence of significant ketonemia [3-Hydroxybutyrate concentration <3.0 mmol/L OR urine ketone strip less than 2+
Absence of acidosis pH >7.3 and hicarbonate concentration 215 mmol/L

Figure Legend:
The diagnosis criteria of DKA (A) and HHS (B).

Piedmont
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GLYCEMIC MONITORING

Alc — semi-annually in all persons with DM; QUARTERLY if
not at glycemia target
-fructosamine or CGM - if sickle cell, thalassemia, anemia, liver, renal disease (esrd)

INSULIN users — CGM or fingerstick minimum BID (ideal QID)
— EXPANDED recommendation for CGM to non-insulin

MORE frequent monitoring:
-uncontrolled
-hypoglycemia or
-mealtime insulin I3 Piedmont



GLYCEMIC MONITORING - benefits

msmhmywdmmwmud’” plucose values from the report period, with median (S0%) and other percentiles shown as If occurring In a single day
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Feedback on human physiology — Effects of dietary choices

feet on the floor phenomenon
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GLYCEMIC MONITORING

Realtime CGM (rtCGM) recommended
-Type 1 DM (ALL)
-Improves glycemia
-Lowers risk for DKA, hypo events

rtCGM is recommended in all persons with type 2 diabetes

-On insulin
-AT risk for OR experiencing hypoglycemia

TIR >70%, TBR < 4% (< 70) and < 1% (< 54) goal

"7 Piedmont



Goal BP in most TIDM, T2DM, pre-DM is < 130/80mm/Hg

To get THERE...start HERE:

- Registered dietician — healthy diet (Mediterranean)
- Weight management — 5-10% loss is goal

- Reduced sodium intake (DASH)

- Regular exercise — frequent!

— CDE for ongoing support, check-ins

"7 Piedmont



HYPERTENSION in DM

IF NOT AT GOAL WITH LIFESTYLE/DIET — goal BP <130/80
Add — medication (after 2-3 months lifestyle)
ACE, ARB first, first, first, and always! (unless allergy etc.)

Add — diuretic, calcium channel blocker, alpha-beta or
newer beta-block, mineralocorticoid receptor antagonist

REMEMBER — SGLT-2 class has BP/diuretic effects

"7 Piedmont



Over AGE 40 if TIDM, T2DM, pre-DM -
Fasting lipid panel annually
Increase frequency if monitoring therapy

LIFESTYLE

Registered dietician

Healthy diet w focus on weight control
Regular (frequent) exercise

CDE for support, long-term behavior change

"7 Piedmont



DYSLIPIDEMIA

Pre-DM and T2DM with < 2 risk factors and no ASCVD—>

— shared decision-making, assess nontraditional risk factors —
(apoB, Lpa, CAC, c-rp) — consider statin

HIGH RISK for ASCVD regardless of DM type—> moderate

intensity statin

VERY HIGH RISK (DM2 with 2 or more ASCVD risk factors)—>

high intensity statin
Risk factors: advancing age, hypertension, CKD stage 3a, cigarette smoking,
family history of premature ASCVD in men <55 years and women <65 years, low

HDL-C, or high non-HDL-C I Piedmont



DECISION TREE FOR TREATING HYPERCHOLESTEROLEMIA IN PERSONS WITH DIABETES MELLITUS

Individuals with DM and LDL-C 2100 mg/dL

Optimize enduring healthy lifestyles*

Shared decision to initiate statin therapy based on ASCVD risk?
‘ Increased ‘ Utilize ASCVD ‘
ASCVD risk?

risk calculator.
Assess Apo B

-year risk 10% to High Risk (10-year risk

Wwith 22 additional <10%; includes T2D

etc.) as needed.

and non-classical
RFs (CAC, hs-CRP,

reme Risk (10-year risk with <2 additional RFs

 Nighricantiey stath and no TOD). Begin

moderate-intensity statin,

Monitor lipid panel.
Goal LDL-C <100mg/dL,
Apo B <90 mg/dL, and
non-HDL-C <130 mg/dL.

FIGURE LEGEND

*Lifestyle behawor changes include a healthy diet, daily actiwty, regular

, \ >70m L for A. If at goal, monitor exercise, and maintenance of a healthy weight
- "pm panel. **Lipid pane! = total cholesterol, LOL-C, HDL-C, and trigiycerides (with
B. If not at 803’- calculated non-HDL-C) dunng treatment to monitor goal every 6to 12
"“enslfy statin weeks, and when at goal monitar annually.
e i sodda o y therapy and add apo B = apolipoproten B; ASCVD = atherosclerotic cardiovascular
MOoNItor Hpas ezetimibe as needed. disease; CAC = coronary artery calcification; DM » diabetes mellitus;
g ’ hs-CRP = high-sensitwity C-reactive protein; LDL-C = low-density -
| lipoprotein cholestarol; PCSK9 agent = propeotein convertase subtilising P'edmont
kexin type 9 agent includes PCSK9 inhibitor and inclisiran; RF = risk J I

.endocrinepractice.org/home | 10 sequestrant, factor; TOD = target organ damage (left ventricular systolic or diastolic




DYSLIPIDEMIA

Treatment targets for persons in high ASCVD risk category:
LDL-C <100 mg/dL,

apolipoprotein B (apo B) <90 mg/dL,

non-HDL-C <130 mg/dL

Treatment targets for persons in a very high risk ASCVD category:
LDL-C <70 mg/dL,

apo B <80 mg/dL,

non-HDL-C <100 mg/dL

Treatment targets for persons with extreme risk of ASCVD include:
LDL-C <55 mg/dL,

apo B <70 mg/dL,

and non-HDL-C <90 mg/dL

I Piedmont



STATINS - first line-

monitor every 6-12 weeks
increase dose as needed to LDL, apoB, or non-HDL goal based on ASCVD risk

NOT AT GOAL? after maximally tolerated statin > add ZETIA

Still not at goal? - add or substitute=> proprotein convertase
subtilisin/kexin type 9 (PCSK9)-lowering agent

--OR add bempedoic acid to the maximally tolerated statin

--OR consider adding icosapent ethyl (in persons with triglycerides 135 to 499
mg/dL) for ASCVD risk reduction.

"7 Piedmont



Triglycerides — In persons with high ASCVD risk or very high ASCVD risk =
begin with intensive lifestyle modification + statin therapy — etoh!

On maximally tolerated statin if triglyceride concentrations 2200 mg/dL and
HDL-C <40 mg/dL

- ADD fibrate or high-dose omega-3 fatty acid to achieve the desired apo B or
non-HDL-C goal

- lcosapent ethyl can be considered in persons with high or very high ASCVD
risk

"7 Piedmont



Risk Approximate
categories Risk characteristics 10-y risk Lipid targets Therapy
: _ LDL-C <100 mg/dL;
T2D duration <10y, T1D duration <20y ] _ )
. . ) . ) apo B <go mg/dL; Moderate-intensity statin to
High risk with <2 additional ASCVD risk factors; no <10% _ _
TOD non-HDL-C <130 start, intensify as needed
mg/dL
_ LDL-C <70 mg/dL; L _ : .
. T2D duration >10 y or T1D >20 y and age High-intensity statin, addition
Very high _ apo B <8o mg/dL; o _
. >40 y without ASCVD or severe TOD; =2 10% to 20% of ezetimibe or bempedoic
risk . N _ non-HDL-C <100 _ n
additional traditional ASCVD risk factors /L acid to reach lipid targets
mg
T2D or T1D with established ASCVD or High-intensity statin, addition
_ 2 LDL-C <55 mg/dL; apo o o
Extreme severe TOD: eGFR <45 mL/min/1.73 m ; o 5 m of ezetimibe, bempedoic acid,
>20% <70 mg/dL; non-
risk UACR >300 mg/qg; ABI <o0.9; left ventricular 7 and/or PCSKg agent to reach
_ _ _ _ HDL-C <go mg/dL o
systolic or diastolic dysfunction lipid targets
Table g

Atherosclerotic Cardiovascular Disease Risk Categories, Characteristics, Lipid Targets, and Therapy®



Table 10 Drug-Effectiveness for Low-Density Lipoprotein Cholesterol-Lowering Therapy

Drug Dose

Statins Dose intensity (mg/d; po)
Loww

S5imwvastatin 10

Pravastatin 10 to 20

Lovastatin 20

Fluvastatin 20 to 40

Pitavastatin

Atorvastatin

Rosuvastatin

Mod

2o to g0

40 to 8o

40

2o

2to 4 mg

10 to 2o

5 toio

High

40 to Bo

20 to 40

B, E
% LDL-C lowering >

Typical LDL-C decline based on statin and
dose intensity:

Low <30%

Mod 30%b to 45%

High =50%



Cholesterol absorption inhibitor

29,330

Ezetimibe’ 10 mg orally every day

12% to 25% as
(329-332)
mono-Rx X

25% when added
. 33033
to statin

Inhibits intestinal and biliary
cholesterol absorption, decreasing
hepatic stores and increasing LDL-

R upregulation

Myalgias, fatigue, URI

symptoms, GI symptoms

Bile acid sequestrants
Colesevelam 625 mg/tab; 3 tabs bid
Colestipol 1g/tab; 2to 6 g/d

Cholestyramine 4 g/packet; 8 to 16 g/d

8% to 16% as
mono-Rx

Efficient binding of bile acids,
lowering hepatic cholesterol,

promoting LDL-R upregulation

GI symptoms,
constipation, can bind
other drugs; avoid if TG
>300mMg

"7 Piedmont



Initial

PCSKoi Max dose
dose
75 Mg scC 300 Mg sc
Alirocumab every 2 every 4 48% to 58'%':
weeks weeks Decreases PCSKg levels, leading to
reduced hepatic LDL-R
degradation and increased
140 mg sc 420 INg) 5L . expression
Evolocumab every 2 every 4 63% to 71%
weeks weeks

ACL inhibitor

17% to 18% as mono-Rx.

Inhibits ACLY, an upstream Myalgias, fatigue, URI

Bempedoic Further lowering when added - )
@ 180 mg orally every day _ E1_:]3,33] enzyme of HMG-CoA symptoms, uric acid
acid to statin (+22%) "~ or )
o (329) reductase increase
ezetimibe (+13%)

PCSKg siRNA

284 mg every 6 months sc small interfering RNA Intecti " t'

a njection site reaction,

e 38% to 52% directs breakdown of ‘ IOI‘It

¥~ then 284 mg every 6

docrinepractice.org/home arthralgia




— Annual assessment of serum creatinine to determine the eGFR and
urine albumin-to-creatinine ratio (UACR)

- ldentify, stage, and monitor progression of DKD (CKD)
= In TYPE 1 DM begin annual DKD assessment 5 years after diagnosis

= In type 2 DM begin annual DKD assessment immediately

Person with CKD in DM MUST BE ADVISED about optimal glycemic
control, BP control, lipid control, also smoking cessation to reduce
risks of development and progression of CKD and CVD

"7 Piedmont



POS for albuminuria (T1D or T2D) to reduce risk of DKD or CKD in DM
progression—> RAAS blockade with an ARB or an ACE inhibitor

T2D and CKD with eGFR 220 to for glycemia control + reduce progression of
CKD and risk of CVD—> SGLT2i with renal indication

T2D and DKD or CKD in DM with eGFR 215 for glycemic control + reduce risk of
ASCVD + lower progression of albuminuria—> GLP-1 RA (renal indication)

T2D and eGFR 225, nl serum potassium but POS + albuminuria (UACR =30
mg/g) despite max tolerable RAS inhibitor = nonsteroidal mineralocorticoid
receptor antagonist (finerenone) with proven kidney + CVD benefit

"7 Piedmont



Persistent albuminuria categories
Description and range
Al A2 A3
Guide to Frequency of Monitoring Normal to Moderately Severely
(number of times per year) by _ mildly increased increased
C I d GFR and Albuminuria Category increased
OI10r an <30mg/g | 30-300 mg/g >300mg/n?o'
>30mg/m
number
relates to g | o [ Nomaiornen
frequency of §§ G2 | Midy decreased | 60-69
(2]
re-assessment Ev Mildly to moderately
E g Oaa | 45-59
_§ _§= G3b MOdefate'y o 30-44
%% severely decreased
s § G4 | Severely decreased | 15-29
s
‘6 G5 | Kidney failure




T2D and adult onset T1D -2 initial dilated and comprehensive eye examination
(ophthalmologist or optometrist) at the time of diagnosis or shortly thereafter

Subsequent screening—> individualized - based on type and duration of DM,
A1C; mean BG, BP, presence and grade of retinopathy

= In persons with T1D, initial dilated and comprehensive eye examination by
an ophthalmologist or optometrist within 5 years of diagnosis under age 18

- Pregnant women + preexisting T1D or T2D — eye examinations every

trimester during pregnancy and PP determined by severity of retinopathy during
pregnancy

"7 Piedmont



RETINOPATHY

Persons with > mild nonproliferative retinopathy ----> annual EYE
examinations at least once a year

Follow-up with eyecare specialists annually —

—> Persons with T1D or T2D who have had a normal ocular
examination may be screened every 2 to 3 years

- Optimal glucose, BP, weight, and lipid control to slow the
progression of retinopathy

"7 Piedmont



Diabetic peripheral neuropathy (DPN) a clinical diagnosis

- A comprehensive differential diagnosis should be considered
to rule out nondiabetic neuropathies

Screening for DPN

—> At diagnosis of T2D

- Within 5 years of the diagnosis of T1D

- Subsequently annually or whenever symptoms occur, by
performing a clinical history and physical exam

"7 Piedmont



ALGORITHM FOR TREATMENT OF DIABETIC PERIPHERAL NEUROPATHY

YES
Assess comorbidities, costs, drug-drug interactions, potential for adverse effects 4 choose one of the following agents

ANTICONVULSANTS SNRIs TCAs
Pregabalin* Duloxetine* Amitriptyline, Capsaicin* 8% patch
Gabapentin Venlafaxine Nortriptyline

Persistence of symptoms

Avoid Switch to another Try combining
Opioids! agent from above agents from above

. ; dicati | d Refer to
Persistent pain/medication not tolerate pain clinic

*FDA approved for treatment of DSPN
DPN = diabetic peripheral neuropathy; DSPN = distal symmetrical polyneuropathy; FDA = Food and Drug Administration; SNRI = serotonin-norepinephrine reuptake inhibitor;
TCA = tricyclic antidepressant

1 — -
Adapted from Pop-Busui, Boulton, et al, Diabetes Care 2017;40:136-154 J Pledmont




Complication-centric algorithm for glycemia control- ASCVD

- Independent of glucose, what is the ‘best med’ — very
rational approach

- Pick ‘the best meds’ first then ‘backfill’

- GLP1-RA and SGLT-2i both shown to lower ASCVD risk —

each has distinct effects on varying components of
ASCVD - see table

"7 Piedmont



COMPLICATIONS-CENTRIC ALGORITHM FOR GLYCEMIC CONTROL

INDEPENDENT OF GLYCEMIC TARGET AND OTHER T2D THERAPIES

ASCVD or High
Risk! for ASCVD Stroke/TIA NONE
GLP-1RA3 or SGLT2i* ‘ GLP-1RA3 or Pioglitazone SGLT2i or GLP-1RA® Order of

medications
suggests hierarchy
forselection

A1C >7.5% start 2
agents, A1C >9.0%
or >1.5% above goal
Continue or start metformin if appropriate

start 2-3 agents

If A1C >10% and/or
glucose >300 mg/dL
with symptomatic
hyperglycemia,
use basal insulin
+/- GLP-1RA

If not at glycemic target at <3 months, titrate to maximum tolerated dose or add agent not in use

SGLT2i4 or GLP-1RA Pioglitazone? or GLP-1RA GLP-1RA or SGLT2i®

TOYLNOD DINIDATO 404 WHLINOOTV DI¥LNID-ISOONTO OL 09D

IF NOT AT GOAL: CONTINUE TO GLUCOSE-CENTRIC ALGORITHM FOR GLYCEMIC CONTROL
OR ALGORITHM FOR ADDING/INTENSIFYING INSULIN

'High risk for ASCVD: alouminuria or proteinuria, hypertension and left ventricular (LV) hypertrophy, LV systolic or diastolic dysfunction, ankle-brachial index <0.9.
2TZDs are contraindicated in NYHA Class lII/IV HF. 3ASCVD: liraglutide/semaglutide/dulaglutide or Stroke: semaglutide/dulaglutide.
4canagliflozin/empaglifiozin. >Use SGLT2i or GLP-1RA with proven benefit. Q

COPYRIGHT @ 2023 AACE. May not be reproduced in any form without express written permission from Elsevier on behalf of AACE,

Visit https://doi.org/10.1016/j.eprac.2023.02.001 to request copyright permission. MCE

Algorithm Figure 6-Comblications-Centric Glvcemic Control

endocrinepractice.org/cms/10.1016/j.eprac.2023.02.001/asset/a382a1a6-3b80-4d3b-a451-fadfb3176401/main.assets/gr6_Irg.jpg
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Managing Comorbidities - OBESITY

Diet — reduced calorie meals

regular CDE contact for support
Weight — 5-10% weight reduction goal
Daily — physical activity
Frequent — exercise

5-10% weight loss for optimal improvement in DM,
BP/HTN, lipids
>10% weight loss can resolve OSA and NASH

"7 Piedmont



Dose; escalate as
tolerated

Weight-loss medication

Mechanism

Potential side effects

Warnings and

co ntruindicntinnsu

Approved for short-term therapy (=3 mo)

Low-dose 15 mg

every day;
Phentermine maximum dose 37.5
mg every day (by

mouth)

Approved for chronic management of obesity

Treatment dose 120
mg three times a

Orlistat dav (bvy mauth with

Sympathomimetic amine
(decreases appetite);
stimulates CNS activity

Gastrointestinal lipase
inhibitor (decreased fat

Restlessness,
insomnia, headache,
dry mouth,
tachycardia, BP

elevation

Fat malabsorption,

flatulence, fecal

Pregnancy, active
coronary artery
disease, uncontrolled
hypertension,
hyperthyroidism,
agitated states

Pregnancy, fat-soluble
vitamin and drug
malabsorption (do not t

use in organ




Managing Comorbidities — OBESITY

Phentermine/Topiramate-
ER

Naltrexone-ER/
Bupropion-ER

Starting dose 3.75
mg/23 mg every
day; treatment
dose 7.5 mg/46 mg
every day;
maximum dose 15
mg/92 mg every

day (by mouth)

8 mgfgo mg
tablets; starting
dose one tablet
every day;
treatment dose 2
tablets twice a day
(by mouth)

Sympathomimetic amine
(decreases
appetite)/anticonvulsant,
carbonic anhydrase inhibitor,
gabaminergic (increases

satiety)

Opioid receptor antagonist
(decreases
cravings)/dopamine-
norepinephrine reuptake

inhibitor (decreases appetite)

Restlessness,
insomnia, headache,
dry mouth,
tachycardia, BP
elevation,
paresthesia,
dysgeusia, mood
changes, mental
clouding, blurred

vision

Nausea, vomiting,
diarrheaq,
constipation,
headache, fatigue,
insomnia, agitation,
mood changes, dry

mouth, blurred vison

Pregnancy, glaucoma,
hyperthyroidism,
metabolic acidosis,

urolithiasis

Pregnancy, seizure
risk, uncontrolled
hypertension, chronic

opioid use

"7 Piedmont



Managing Comorbidities —OBESITY

HUSC U LAULEL hIU'L‘_'Lll.‘_'L.I‘_ﬂ'_"_'t LT

Naltrexone-ER/ risk, uncontrolled

, every day; cravings)/dopamine- headache, fatigue, _ _
Bupropion-ER _ : _ _ 7 hypertension, chronic
treatment dose 2 norepinephrine reuptake insomnia, agitation, oid
opioid use
tablets twice a day inhibitor (decreases appetite) mood changes, dry Y
(by mouth) mouth, blurred vison

P dull
Starting dose 0.6 regnancy, medullary

_ Glucagon-like peptide-1 Nausea, vomiting, thyroid cancer, MEN
mg/d; maximum ) ) )
. . receptor agonist (decreases diarrhea, type 2, tachycardiag,
Liraglutide 3 mg dose 3 mg/d ] ) o -
(subcut appetite and delays gastric constipation, acute pancreatitis,
subcutaneous
L emptying) headache, fatigue acute gallbladder
injection) disease

Pregnancy, medullary

Starting dose 0.25 thyroid cancer, MEN

_ Glucagon-like peptide-1 Nausea, vomiting, _
mg/wk; maximum _ _ type 2, tachycardia,
. receptor agonist (decreases diarrhea, N
Semaglutide 2.4 mg dose 2.4 mg/wk _ _ L acute pancreatitis,
appetite and delays gastric constipation,
(subcutaneous ) ) acute gallbladder
b emptying) headache, fatigue _ ) _
injection) disease, diabetic nt

retinopathy



Question 1:

What two changes were made to the DKA assessment pathway in the 2025 updated diabetes

guidelines:

1. Anion gap 1s emphasized and further categorizes severity of DKA

2. Glucose cutoff for DKA diagnosis changed from 250mg/dl or higher to 200mg/dl or higher
3. Beta-hydroxy buturate (BHB) is recommended to further categorize severity of DKA

4. Glucose cutoff for DKA diagnosis changed from 250mg/dl or higher to 180mg/dl or higher

"7 Piedmont



Question 2;:

Which of the following statements is correct with regard to CAD risk and statin recommendations
in type 2 diabetes

1. Patients considered low risk should be monitored and only patients with known CAD should be
offered statin therapy

2. Low risk patients should be risk stratified with Lpa and CAC, crp and offered statin if risk is increased
3. High risk patients LDL goal 1s < 100
4. Goal LDL in low-risk patients is < 150
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https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.tzieldhcp.com%2F%3F%26utm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DTzield-HCP-www.tzieldhcp.com_GGL_BRND_Diagnosis-Consideration_AWA_SEA_ALLM_US_EN%2BKW%2B-%2BEN%2BBR_ALL_P30JS4B%26utm_term%3Dtzield%2Bsanofi%26gclsrc%3Daw.ds%26gad_source%3D1%26gad_campaignid%3D22386262306%26gbraid%3D0AAAAAp6isEkZaS_AYAq4Cjp07uwJ5HbWw%26gclid%3DCjwKCAjwlaTGBhANEiwAoRgXBaxqvccZaoCuQ0yQ0gVVTQLTyW8XYDbxRZHHTBbEtlIQudpu4RGIZBoCnhsQAvD_BwE&data=05%7C02%7CBrian.Tupper%40piedmont.org%7C3fe456e063da4ac969bf08ddf57dd7f1%7C2122656dc29b4d5b90d886a685117d96%7C1%7C0%7C638936643221940085%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=FdQ%2F7rBen%2BcAeIsqSlwfEyZMrOR5Uoj3nlEjtolxVMY%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.tzieldhcp.com%2F%3F%26utm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DTzield-HCP-www.tzieldhcp.com_GGL_BRND_Diagnosis-Consideration_AWA_SEA_ALLM_US_EN%2BKW%2B-%2BEN%2BBR_ALL_P30JS4B%26utm_term%3Dtzield%2Bsanofi%26gclsrc%3Daw.ds%26gad_source%3D1%26gad_campaignid%3D22386262306%26gbraid%3D0AAAAAp6isEkZaS_AYAq4Cjp07uwJ5HbWw%26gclid%3DCjwKCAjwlaTGBhANEiwAoRgXBaxqvccZaoCuQ0yQ0gVVTQLTyW8XYDbxRZHHTBbEtlIQudpu4RGIZBoCnhsQAvD_BwE&data=05%7C02%7CBrian.Tupper%40piedmont.org%7C3fe456e063da4ac969bf08ddf57dd7f1%7C2122656dc29b4d5b90d886a685117d96%7C1%7C0%7C638936643221940085%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=FdQ%2F7rBen%2BcAeIsqSlwfEyZMrOR5Uoj3nlEjtolxVMY%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.tzieldhcp.com%2F%3F%26utm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DTzield-HCP-www.tzieldhcp.com_GGL_BRND_Diagnosis-Consideration_AWA_SEA_ALLM_US_EN%2BKW%2B-%2BEN%2BBR_ALL_P30JS4B%26utm_term%3Dtzield%2Bsanofi%26gclsrc%3Daw.ds%26gad_source%3D1%26gad_campaignid%3D22386262306%26gbraid%3D0AAAAAp6isEkZaS_AYAq4Cjp07uwJ5HbWw%26gclid%3DCjwKCAjwlaTGBhANEiwAoRgXBaxqvccZaoCuQ0yQ0gVVTQLTyW8XYDbxRZHHTBbEtlIQudpu4RGIZBoCnhsQAvD_BwE&data=05%7C02%7CBrian.Tupper%40piedmont.org%7C3fe456e063da4ac969bf08ddf57dd7f1%7C2122656dc29b4d5b90d886a685117d96%7C1%7C0%7C638936643221940085%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=FdQ%2F7rBen%2BcAeIsqSlwfEyZMrOR5Uoj3nlEjtolxVMY%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.tzieldhcp.com%2F%3F%26utm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DTzield-HCP-www.tzieldhcp.com_GGL_BRND_Diagnosis-Consideration_AWA_SEA_ALLM_US_EN%2BKW%2B-%2BEN%2BBR_ALL_P30JS4B%26utm_term%3Dtzield%2Bsanofi%26gclsrc%3Daw.ds%26gad_source%3D1%26gad_campaignid%3D22386262306%26gbraid%3D0AAAAAp6isEkZaS_AYAq4Cjp07uwJ5HbWw%26gclid%3DCjwKCAjwlaTGBhANEiwAoRgXBaxqvccZaoCuQ0yQ0gVVTQLTyW8XYDbxRZHHTBbEtlIQudpu4RGIZBoCnhsQAvD_BwE&data=05%7C02%7CBrian.Tupper%40piedmont.org%7C3fe456e063da4ac969bf08ddf57dd7f1%7C2122656dc29b4d5b90d886a685117d96%7C1%7C0%7C638936643221940085%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=FdQ%2F7rBen%2BcAeIsqSlwfEyZMrOR5Uoj3nlEjtolxVMY%3D&reserved=0
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OUTLINE

Section 3: Managing prediabetes, T2D, and T1D —choosing glycemic targets,
lifestyle interventions, oral/injectable medication (insulin therapy in T1D)

Section 4: vaccine review in persons with DM — recommendations and CGM
review

I Piedmont



Section 3: Managing Prediabetes

34.5% of US population meets criteria for prediabetes
(CDC 2020 National Diabetes Statistics Report)

Risk of progression to T2DM increased with higher
BMI and HbA1c value

Prediabetes as ICD Dx code currently does not support coverage of
weight loss drugs such as GLP-1 agonists; Rx based on BMI if indicated

Lifestyle modification is the most important
preventative intervention

Reduces progression to T2DM and CVD risk factors

Prediabetes has been linked to macular thinning (pre-cursor to
retinopathy) and microalbuminuria

JAMA. 2021;326(8):736—743. doi:10.1001/jama.2021.12531
Retina 2022; Mar 1;42(3):442-449. doi: 10.1097/IAE.0000000000003337

According to this
chart, I’'m not
overweight, I'm
undertall!

"7 Piedmont



Prediabetes often goes unnoticed

You can have prediabetes for years without symptoms. This means you likely won't know
you have prediabetes until serious health problems show up. Talk to your doctor about
getting your blood sugar tested if you have any risk factors, including:

* Having overweight.

Being 45 years or older.

* Having a parent, brother, or sister with type 2 diabetes.

Being physically active less than 3 times a week.

Ever having gestational diabetes (diabetes during pregnancy).

Giving birth to a baby who weighed more than 9 pounds.

Race and ethnicity are also factors. African American, Hispanic/Latino, American Indian,

Alaska Native, Pacific Islander, and some Asian American people are at higher risk.

Summary of Recommendation

Asymptomatic adults aged | The USPSTF recommends screening for prediabetes and type 2 diabetes in
35 to 70 years who have adults aged 35 to 70 years who have overweight or obesity. Clinicians should B
overweight or obesity offer or refer patients with prediabetes to effective preventive interventions.
JAMA. 2021;326(8):736-743. d0i:10.1001/jama.2021.12531 '-j Piedmont

https://www.cdc.gov/diabetes/prevention-type-2/truth-about-prediabetes.html



Good health and Most
function, low adults
treatment risks T
and burdens

Older adults Older adults with
with complex/ very complex/

Healthy intet:‘r;?:jr:ate poor health
older - Any adults

adults with limited life
expectancy

A

Favor more stringent goal

Short diabetes duration

<7.5% No A1C goal

Modifying Factors

Favor less stringent goal

Long diabetes duration

Low hypoglycemia risk

High hypoglycemia risk

Low treatment risks and burdens

High treatment risks and burdens

Pharmacotherapy with cardiovascular, kidney, weight, | Pharmacotherapy without nonglycemic benefits

or other benefits

No cardiovascular complications

Established cardiovascular complications

Few or minor comorbidities

Severe, life-limiting comorbidities

Summary of glycemic goals for
many nonpregnant adults with
diabetes

HbAlc <7.0% (<53
mmol/mol)

Pre-prandial capillary 80-130 mg/dL (4.4-

plasma glucose 7.2 mmol/LO

Peak Postprandial <180 mg/dL (<10.0
capillary plasma mmol/L)
glucose

"7 Piedmont
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Use o! alucose—Lowerlng Medications in the Management o! Type 5 Diabetes

To awoid

therapautic
HEALTHY LIFESTYLE BEHAVIORS; DIABETES SELF-MANAGEMENT ;:;f;;y
EDUCATION AND SUPPORT: SOCIAL DETERMINANTS OF HEALTH el

regqularly
(3-8 months)

Goal: Cardiovascular and Kidney Risk Reduction in Goal: Achievement and Maintenance
High-Risk Individuals with Type 2 Diabetes* of Weight and Glycemic Goals

+Indicator
+ASCVD' I [ hi h'g‘:l': ':;: +HF ) +CK_D +Weight +Achievement and maintenance
q Current ar priar 2GR <60 mLimin/1.73 m? OR managament of wminwl,
symptams of HF albuminuria (ACR = 3.0 mgfimmal
with documearitad [30 mygigll. Rapaat measurement - -
- - HFrEF or HFpEF & mequired to confirm GKD
+ASCVD/indicators of high CVD risk~ b w
1) [ - - Efficacy Matfamrnin or other agent (including
GLP-1 RAY SGLTZH with r for weight comiination therapy| that provides
with proven praven EVD SGLT2i +CKD [on maximally tolerated adequate EFFICACY Lo achieva and
CVD bt ) L benedit with provens HF beneft dose of ACEl or ARB) maintain gycamic reatmant goals
in 1hiz poputation Prioritize awsidance of hypoghcemia
SGLT2IN with primary evidance in high-risk indreduals
of reducing CEI progression
- - » 5013 can be started with
eGFR 20 ml/min/ 173 m? -
It ATC s above goal = Contnwee until initiztion of
dialysis or Lransplantation iraghuticle Efficacy for glucose lowering
» Glucose-lowerning efficacy is reduced
with GFR <45 mLimin/1.73 m? Intermadiata:
GLP-1 RA (nat
= For moiveiuals on 3 GLE-1 A, consiger adng “ listed sbowe],
SOGLT2 with premen CVD benallt o vics warsa SGLTH
+ Piogitazane® |
GLE-1 RAF with prowan CKD banalit Houtral:
MAetfanrin,
FAIC is above goal, for ndividuals
on SGLT2I, consider ncorporating
B GLP-1 A or wios yersa

W additional cardiovascular and kidnoy rick reduction, managemant of othar If 41C iz abova goal or cignificant hypoglycamia or
melabalic comorbidities, andfor glycemic lowering is needed hyperglycemia or barriers 1o care are identilied

|
1
I
i
i
+Mitigating risk of MASLD or MASH ] : « Reder bo DSMES to support sali-efficacy in achevement of
T 1 traatmant goats
| 1 « Consider wechnology (=g, diagnostic or parsonal CGM) 10
-+ | identily therapeutic gaps and taiior therapy
: + ldentify and address SO0H that impact achievement of
Agents with potential benefit in MASLD or MASH I TeatTRI goals
GLP-1 R, dusl GIP and GLP-1 R4, plogMazans, or combination of GLP-1 RA with pogitazone =<

Usé insudin in the setting of decormpensated cirhosis ' J Piedmont

Diabetes Care. 2024;48(Supplement_1):S181-S206. doi:10.2337/dc25-S009



1990s T2DM drugs approved based on small studies
Early 2000s: Increased CV risk noted with certain drugs

Rosiglitazone (Avandia-GSK) approved 1999 shows
increased risk of MI, 13,000 lawsuits against GSK

2008: US FDA issued regulation to ensure CV safety

CV outcome trials initiated (placebo non-inferiority trials)

"7 Piedmont



How they work: Sodium-glucose
transport protein 2 (SGLT2) inhibitors
act on the SGLT-2 proteins expressed
in the renal proximal convoluted
tubules to reduce the reabsorption of

filtered glucose

¢ Practical considerations: Improves
fasting hyperglycemia, may start at
eGFR >20 ml/min/1.73m?, lower
hypoglycemic agents if starting Alc
<8%, may contribute to weight loss

@ SGLT2
inhibitor

Proximal
convoluted
tubule

o Glucose
2 Na*

Loop of Henle

Macula
Afferent densa

arteriole

tubule

Collectin
duct

Current FDA
approved SGLT-2i
* Dapagliflozin
 Empagliflozin
e Canagliflozin
e Baxagliflozin

* Ertugliflozin

The Diabetes Educator. 2015;41(1_suppl):5S-18S. doi:10.1177/0145721715607643

"7 Piedmont




Important SGLT-2i Trials

EMPA-REG : Empagliflozin (Jardiance)

Over a median follow-up of 3.1 years, treatment reduced
the composite out- come of M, stroke by 14% and
cardiovascular death by 38%

CANVAS Canagliflozin (Invokana)

Over a median of 3.6 years canagliflozin significantly reduced
the composite outcome of cardiovascular death, Ml, or
stroke versus placebo by 14%

DELIVER lll: Dapagliflozin (Farxiga)

Over medium 2.4 years, dapagliflozin reduced composite
outcome of renal or cardiovascular death compared to
placebo

N EnglJ Med 2017;377:644-657
N Engl J Med 2020;383:1436-1446 DOI: 10.1056/NEJM0a2024816
N. Engl. J. Med. 373, 2117-2128 (2015)

‘I
1

e — 4
—" E z
NDC 50458-140-30 30 tablets s
anOKﬂnﬂm %;ﬁ g Mm- . 30 Tablets NDC 0310-6205-30 o2 22030 m&om
(canagliflozin) %= . Jardiance f i inpefa-
Tablets [IEN] = oo arxiga' Sagifozin tablts
2 Ermmm ((apagliflozin) tablets |
Dispense with Medication Guide s by ‘1
b 10 mg
30 table 1

Dispense with
Medication Guide

~ 2\ Boehringer Z
janssen )i Rx only m“ @RE Ly

— Rx only

iLexicon
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SGLT-2i Adverse Events:

Most frequent:

Infections of the genitourinary tract (3.6%- 9.0%)
Most patients experience one episode that responds to
standard treatment. Avoid in patients with hx of complicated
UTl or Fournier’s gangrene

Less frequent:
Volume depletion (~2.7%)

More frequent in older patients taking diuretics

Hypoglycemia (Variable rates)
Mainly occurs in patients taking SU or insulin

Eur ) Clin Pharmacol 77, 651-657 (2021).
Drug Des Devel Ther. 2(514;8:1335—80.

Serious Side effects
Euglycemic DKA: predisposing factors

Insulin

change

Amputations: CANVAS showed nearly 2x increase
in lower limb amputations but not seen in CREDENCE
or other SGLT-2i trials. Meta analysis of 40 cohort
studies did NOT show statistically significant increase
Monitor those with active ulcers/severe PAD closely

"7 Piedmont




How they work: GLP-1 and GIP
agonists mimic Gl peptides that
promote oral glucose mediated
insulin release from the
pancreatic B cells; the “incretin
effect”, delay gastric emptying
and reduce appetite, preserves 3
cell function
¢ Practical considerations:
Improves post-prandial
hyperglycemia, +weight
loss, insulin sensitizer (lower
hypoglycemic agents if
starting Alc <8%)

GIP — — GLP-1
GIP GLP-1
1 satiety effect of GLP-1 1T satiety
1 gastric acid secretion 1 gastric emptying
1 insulin secretion bl P 1 insulin secretion
1/- glucagon secretion 1 glucagon secretion
1 /- adipose deposition Initial nausea
Combined effect
{ bodyweight
4 blood glucose

FDA approved GLP-1a for T2DM
Exenatide (Byetta/Bydureon)
Liraglutide (Victoza)
Albiglutide (Tanzeum)
Dulaglutide (Trulicity)
Lixisenatide (Soliqua)
Semaglutide (Ozempic, Rybelsus )

GLP-1/GlIPa
Tirzepatide (Mounjaro)

"7 Piedmont



SUSTAIN: OZEMPIC (Semaglutide)

Non-fatal Ml risk lowered from 3.9% to 2.9 % and non-
fatal CVA lowered from 2.7 % to 1.6% over 2.1 years
Recent update: Semaglutide 1 mg prevented decline in
kidney function over 3.4 years compared to placebo

REWIND: Trulicity (Dulaglutide)
Non-fatal Ml risk lowered from 4.3% to 4.1 % and non-fatal
CVA risk lowered from 3.5% to 2.7% over 5.4 years

SURPASS: Mounjaro (Tirzepatide)

Tirzepatide 5 mg, 10 mg and 15 mg weekly vs. Semaglutide 1
mg weekly showed significant improvement in body weight
and Alc over 40 weeks

N Engl J Med 2016;375:1834-44.
N Engl J Med 2024;391:109-121
Lancet 2021, 9,10: 646-648
Lancet 2019; 394: 121-30

mounjarO"

-.,u

"7 Piedmont



GLP-1/GIP Receptor Agonists: Adverse Effects

° Proliferative
Most frequer\t. . . Less frequent: Diabetic Reﬁnj:my
Gastrointestinal Side Effects : Retinopathy (1.3-fold increase, SUSTAIN-6) =5

) Nausea- 11-24% Due to rapid correction of hyperglycemia, potential K
- « . Vomiting 5-24% direct angiogenic effect of semaglutide Abnormal Vessels
]

. .
— ©® Diarrhea 9-30% - tis (<1%
s 20 ancreatitis (<1%
Constipation 3-24% No statistically significant increase pancreatitis

Abdominal Pain 6-20% episodes vs placebo per REWIND, SURPASS, SUSTAIN-6
Dyspepsia 3- 9%

Suspect etiology due to GLP-1/GIP agonist induced

Risk factors: Rapid titration, pancreatic duct hyperplasia

higher dose

Sarcopenia: more common in elderly, low BMI

N Engl J Med. 2016a;375(19):1834-1844.

™ p;
Lancet 2019; 394: 121-30 ) Piedmont



Other Oral Antihyperglycemics

Thiazolidinediones
(TZDs)
PPARy agonist

METFORMIN SULFONYLUREAS (SU)

. feacti Pro: cost-effective,
HIEH eBHEiEatE; effective prandial coverage
improves fasting

oergheemla, | Cors pogheepie,
=)0 ’ . .
|0W€FSS:tA‘|]..C 1-2%, in longstanding DM, improves fasting
1*line weight gain, B cell burn hyperglycemia, NAFLD
. out
Cons: Gl Side Cons: weight gain,
effects, weight FYls: prefer newer agents fluid retention (avoid

neutral. avoid in Glipizide or Glimepiride,
C’KD Avoid Glyburide unless
GDM (risk of M)

in CHF, CKD),
osteoporosis

I Piedmont
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SEVERE ADVANCING AT RISK FOR

HYPERGLYCEMIA OR COMPLICATIONS PANCREATIC
[{} »

INSULINOPENIA Moderate to severe INSUFFICIENCY
Fasting glucose > 250 mg/dL retinopathy clinical suspicion for
Random glucose >300 mg/dL Ongoing Diabetic Foot Type 1 DM

Ulcer
Alc>9.0 H/O Cystic Fibrosis
_ . Recent MI or CVA
Weight loss/Cachexia H/O pancreatectomy or
Polyuria/Polydipsia Advanced.liver or kidney chronic pancreatitis
disease

Ketonuria or Ketonemia

Diabetes Care 2023;46(Suppl. 1) I Piedmont



Severe long-standing hyperglycemia
increases mitochondrial stress on beta cell

leading to glucotoxicity

A Impaired insulin production
O Increased insulin resistance

In Type 2 Diabetes with severe
hyperglycemia, insulin may be temporarily
needed until glucotoxicity resolves and beta
cell function improves

Helpful explanation for insulin-hesitancy

Diabetes Care 2024;47(11):2017-2023

You ARE producing insulin ... right?

We have diabetes, don’t we?

"7 Piedmont



Initiate BASAL (long-acting) insulin in
order to achieve fasting blood sugar

target first

General rule of thumb:
+ 0.15 units/kg in most Type 2

- For e.g, start 10-12 units once
a day in a 70 kg patient

. titrate up to 0.2 units/kq by
first follow up visit to achieve
goal fasting blood sugar target

Signs of “overbasalization” insulin
-Basal dose > 0.5 unit/kg
-Fasting hypoglycemia

-Post—preprandial differential

-High bedtime to AM difference

AIVI\/

\X

"7 Piedmont



Consider PRANDIAL Coverage

In cases of steroid-induced hyperglycemia or failure to achieve
target HbA1c despite max basal insulin (not exceeding 0.5

unit/kg) and/or max tolerable PO metformin/TZD/SGLT-2i,
considering adding/maximizing:

GLP-1/GIP agonist Sulfonylureas Prandial insulin
especially if BMI in Less effective in those **Discontinue SU to
overweight/obese BMI with long-standing qvoid redundant
range and/or ASCVD risk prandial coverage
factors present T2DM

I Piedmont



Rapid acting analogue (RAA) insulin preferred

*Humalog/Novolog over regular insulin (Humulin or Novolin)

Regimen including prandial AND sliding scale insulin is

proactive and physiological
*Sliding scale alone without prandial approach is reactive

Prandial = standing RAA insulin covering carbs on the plate
*may assume average meal 45-60 g for most T2DM

Sliding scale (SSl1) insulin involves use of RAA to correct a high
blood glucose above a certain target glucose based on insulin
sensitivity factor (ISF)

*1 unit of RAA drops BG how many points? (ISF formula: 1800 ~TDD)

Ideal prandial insulin
dosing

Basal dose is 50% of TDD
Prandial dose is other 50%
in divided doses

For e.qg. patient on 36 units
Basal (<0.5 u/kg), add 12
units before each meal +
SSI

I Piedmont

TDD=Total Daily Dose of insulin Diabetes Care 2023;46(Suppl. 1)




Clinical Vignette: Adding Prandial Insulin

74 yo M, T2DM, CAD s/p CABG, HTN, CKD stage 3b

RECOGNIZE NON-COMPLIANCE
|n|t|a| DM Regimen: ° he|ped set phone reminder FO”OW up DM Regimen:
Trulicity 1.5 (max tolerable) for basal insulin & GLP-1a Trulicity 1.5 (max tolerable)
Farxiga 10 mg S d4SU Farxiga 10 mg
Glipizide 10 mg XL QAM StOppe o Basaglar 25 units QHS
Basaglar 25 units QHS * Added prandial insulin with Lyumjev 10 AC meals
largest meal of the day

o AT

400
350
300
250
200
150
100
50

Alert:

12am 2am 4am 6am 8am 10am 12pm 2pm 4pm 6pm 8pm 10pm 12am

350

180

70 —

Lo M

117 /111 | 88 B8 87 1 90 90 90 88 88 89 87 141 159 151 188 190 159 158 176 196 170 108 96

94 88 86 B 82 B85 86 85 74 85 85 82 8B 142 136 139 164 139 102 101 173 105 86 . 74
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If initiating non-physiologically dosed pre-mix
insulin (70/30 or 75/25 BID) due to
insurance/cost considerations

Imtlatlpg Insu!m: ~ Use 0.2 to 0.25 units/kg

Premix Insulin - Fore.g., 70 kg patient, 0.2 units/kg for this
" patient is ~ 14-15 units > split 2/3 dose into
AM dose and 1/3 dose into PM dose > 10
units QAM, 5 units QPM BEFORE MEALS

| Diabetes Care 2023;46(Suppl. 1)
S8/ Practical Insulin: A Handbook for Prescribing "7 Piedmont
' Providers. ISBN (print): 978-1-58040-735-9



» Suspect in young and/or thin patients with diabetes presenting with:
* Severe hyperglycemia
* Rapid progression of diabetes
* Ketonuria (>2+ ketones) in the presence of BG >250 mg/dL

* Type 1 can present at any age

"7 Piedmont



 What labs should you order?
e C-peptide WITH concurrent glucose (in the same lab draw)
C-peptide is measure of endogenous insulin

Do not order insulin level (accounts for exogenous + endogenous)

 Type 1 antibodies- GAD-65, IA-2, Insulin Antibodies, Zinc transporter Ab (ZnT8 Ab)

Order and SmartSet Search O X

diabetes autcimmune E Browse | Preference List | Facility List

Ef SmartSets, Panels, & Express Lanes  (No results found)

{2 After Visit Medications (No results found)

0 Afge o< A
Type Resulting Agencies Pref List Px Code Cost to...
b gV 100876 Diabetes autoimmune profile Lab LabCorp, Quest, SCC PHC AMB EN... LAB3482
A 100876 Diabetes autoimmune profile (Labcorp.j Lab LabCorp, Quest, SCC PHC AMB EN... LAB3482

If c-peptide is very low or undetectable and/or 1-2 of the Abs is +, suspect Type 1 DM
"7 Piedmont




350

Clinical Vignette: Case of Missed Type 1 DM

BMI: 23.5

Complications: neuropathy

Fmhx: mother dx DM at young age

Prior meds: SU glipizide reportedly “did not help”

35 yo M, Diabetes Dx 5 years ago & Depression

180

70

350

180

70
o

12am Zam dam Bam gam 10am 12pm Zpm 4pm Bpm dpm 10pm 12am
o
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Initial DM Regimen:
Metformin 1000 mg BID
Victoza 1.2 mg daily
Tresiba 10 QHS

70

Component

L atest Ref Rng & Units
Gad-65

<5 IU/mL
Insulin AutoAb

<0.4 U/mL
IA-2 ANTIBODY

<5.4 U/mL
Glucose

65 - 99 mg/dL
C-Peptide

0.80 - 3.85 ng/mL

5/11/2022
15 (H)
<04

<5.4

123 (H)

0.31(L)

200
150
100

400

350
300

250

50

3 6 9 12pm

Follow-up DM Regimen:
Tresiba 8 QHS
Humalog 4-6 AC + 1:70>150

(a) Alerts
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Improper insulin
injection practices are
common reasons for
uncontrolled diabetes.
Provide counseling on
proper injection
technique

Rotate sités!

Avoid hypertrophied sites!!!

Drugs (2016) 76:363-374

Reduction of Volume by 2/3

L L

= =

Lantus® Toujeo

Reduction of Depot Surface Area by 1/2

'}
[ XD
P !

Lantus® Touj

Consider switching basal to concentrated
U200 Tresiba or U300 Toujeo if using >40-50
units of basal to reduce insulin
volume/improve absorption
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Does it burn when you inject?

Consider switching to longer pen needle and larger '
gauge (pts with obesity), switch to smaller
needle (pts with low BM|)

“Have you removed the 2 caps that go over the
needle?” I:]

“Show me how you dial your insulin”

“Are you avoiding hardened areas and rotating sites?”
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LEVEL 1
HYPOGLYCEMIA

Glucose concentration of
54-69 mg/dL (3.0-3.8
mmol/L)

LEVEL 2
HYPOGLYCEMIA

Glucose concentration <54
mg/dL (<3.0 mmol/L), which
is typically the threshold for
neuroglycopenic symptoms

LEVEL 3
HYPOGLYCEMIA

clinical event
characterized by altered
mental and/or physical
functioning that requires
assistance from another
person for recovery

Diabetes Care 1 January 2024; 47 (Supplement_1): S111-5125. https://doi.org/10.2337/dc24-S006
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Avoiding Hypoglycemia

Avoid stringent HbA1c control when using

hypoglycemic agents such as SU or insulin.
Set HbA1c goal >6.5, in elderly >7.0

Avoid redundancy
Discontinue SU if initiating pre-mix insulin or rapid
acting insulin

Add CGM when using hypoglycemic agents

Reduce dose of hypoglycemic agents such as
SU and insulin by 10-15% if initial Alc < 8 common cause of hon-

(GLP-1a/SGLT-2i/TZD/DPP-4i/metformin)

“Fear of lows” is a

'q -
| Piedmont
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Clinical Vignette: Hypoglycemia

68 yo F, T2DM with nephropathy, HTN, Osteopenia
BMI: 25
Notes mention “does not monitor blood sugar at home™
Diabetes regimen was not adjusted despite multiple HbAIc readings <6.5

Diabetes Regimen:
Metformin 500 mg XR QAM
Glimeperide 2 mg QAM

Hemoglobin Alc

Status: Final result Next appt: 09/24/2025 at 02:00 PM in Cardiclogy
Test Result Released: No

0 Result Notes | 1 HM Topic

Component 2/23/25 0849 2/7/25 0934 5/15/24 1547 7/18/23 1632 3/7/22 1412 8/11/21 1602
Ref Range & Units

Hemoglobin A1C 5.6 5.8A R CM 6.1A R 5.8¢ R 5.8A R CM 5.4 R CHM
40-6.0%
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Benefits of Continuous Glucose Monitors

“CGM is essential for creating the ambulatory glucose
profile (AGP) and providing data on time in range,
percentage of time spent above and below range, and
variability. Access to CGM devices should be considered
from the outset of the diagnosis of diabetes that
requires insulin management. This allows for close
tracking of glucose levels with adjustments of insulin
dosing and lifestyle modifications and removes the
burden of frequent SMBG monitoring. Interruption of
access to CGM is associated with a worsening of
outcomes; therefore, it is important for individuals on
CGM to have consistent access to the devices.”

-Standards of Medical Care in Diabetes 2021

Diabetes Care 2024;47(Supplement_1):5126-S144 https://doi.org/10.2337/dc24-S007

Improved glycemic control

Offers more dynamic and precise glucose
monitoring
Improves compliance

Reduced hypoglycemia

Allows for timely interventions
Less “fear of lows”

Enhanced quality of life

Reduced physical discomfort compared
to fingersticks
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Electrical
contacts

\ | = CGM Value vs Blood Glucose Monitor
poneeds A _— (BGM) value:

electrodes

Opening

10-15 point “discrepancy” between BGM and CGM
values

Sensing
probe

Values are separated by time and space

Glucose in the Interstitial Fluid is catalyzed by Glucose Oxidase 15-20-minute lag time to allow for glucose to
in the sensor to Hydrogen Peroxide (H,0,). An electrical current diffuse from capillary space to interstitial fluid,
in proportion to amount of H,O, generates electrical current, especially during rapid glucose changes

allows transmitter to convert signal to a glucose displayed in
mg/dL on receiver.

GOz o If symptoms do not match CGM readings, may
Glucose + Oy — Gluconic acid + Hy Oy ] . .
calibrate with fingerstick (Dexcom only)

500 mV ws.IrO
H; 05 N m_}vs o Oy + 2H" + 2e”

| | I Piedmont
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Clinical Vignette: Impact of CGM

60 yo F, T2DM Dx 25 years ago, HPLD, HTN

BMI: 34.11 Follow up DM Regimen:
. . Initial DM Regimen: Humalog 10 units AC meals
Hypo awareness: unaware, level 3 with LOC Humalog 15 units AC meals Lantus 35 units QHS
Lantus 55 units QHS Ozempic 0.5 mg weekly
Victoza 0.6 mg daily Farxiga 10 mg

HbA1lc before and after CGM and med changes

o Latest Ref Rng & Units  2/3/2025 5/28/2025
Time in Ranges  Goals for Type 1 and Type 2 Diabetes e

Each 5% increase in the Target Range is clinically beneficial. Hemwlmln A1C 4-55% 10.4  { 6.4 !
Each 1% time in range = about 15 minutes per day
— Glucose Metrics
6% Very High
o,
Goal: <5% 33% Average Glucose Sat, May 24, 2025
Goal: <154 mg/dL 162 mg/dL e
T Goal: <25% : o/
27% High 350
GMI 300
o )
635% In Range Goal: <7% 7.2%
Goal: >70% WN W___\zno
150
2% Low g(?;fgc;gnt of Variation 31.6% .
2% o " ;
L]
-;1 ,ﬁ \;;Ery Low Goal: <4% | | . | Alerts
———— I Time CGM Active 99.1% \ \
Target Range: 70-180 mg/dL 12am 3 6 9 12pm 3 B 9 12am
Very High: Above 250 ma/dL [] J |.J|e(]mont
Very Low: Below 54 mg/dL



CGMs: Coverage

CGMs are now covered by most
CommerCial insurance planS (with Or Figure?;(_;z:ntofUniqueBeneficiariesWhoUseCGI‘v‘Is by Coverage Type, 2017-2022
without insulin use) and

600,000

$

Medicare/Medicaid (with insulin)
Necessary documentation for Medicare/Medicaid: ié zzzzzz
1. Beneficiary has documented Type 1 or Type 2 Diabetes . R - /‘—””

and displays sufficient training in operating CGM T zzzmemc;jw ijt:gm 2020 Typeﬁs 2022
2. CGMis used in accordance with FDA guidelines e L <o e
3. Beneficiary is insulin-treated or has a history of At 2028

problematic hypoglycemia (level 2 or 3)
4. Beneficiary had visit with provider within 6 months

I} Piedmont
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Continuous Glucose Monitors: Newest Iterations
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Calibration needed?

Insulin pump
integration

Approved for use in
Share Features for
provider

15 days
No

Low <70mg/dL and
high >180 mg/dL

Yes, with Omnipod 5,
Tandem Mobi

Yes

Libreview

Method obinsertion RS N=ge=l|

Types of CGMs

15 days

no

Low <70mg/dL and
high >180 mg/dL

No

Yes

Libreview

Self-inserted

10 days
No
Low and high,

predictive low/high,
rate of change

Yes with Tandem
Control IQ and Mobi,
Omnipod 5

No

Dexcom Clarity

Self-inserted

10 days
no
Low and high,

predictive low/high,
rate of change

Yes with Tandem
Control IQ, Mobi and
Omnipod 5

Yes

Dexcom Clarity

Self-inserted
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AGP Rgport

01
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GLUCOSE STATISTICS AND TARGETS

January 24, 2019 - February 6, 2019 14 Days
% Time CGM is Active 100%

Rangow And Targets For ype ¢t Typo 2 Dint

Glucose Ranges Targets % of Readings (TrmeDay)

Targut Range 70- 180 mo4iL Groator than T0% (168 48min)

Bolow 70 mg'aL, Loss than 4% (58mn)

Bolow 54 mp'al Less than 1% (14mn)

Above 180 mg/iil Loss than 25% (6n)

Above 250 mgiil Loss than 5% (1h 12mn)
Average Glucose 146 mya
Glucose Management Indicator (GMI) 6.8%
Glucose Variability 55%

Defined as percent coefficlent of variation (%CV); target S36%

LibreView

TIME IN RANGES

~— Very High
] 5250 mgidL

High

181 - 260 mgldL

Target Range
70 + 180 mgidL

Low
54 « 69 mpidL

“— Very Low
<54 my'd,

15%

(3h Herin)

15%

{3h 36min)

55%

(13h 12min)

14%

{3h 22min)

1%

(14mn)

AGP

14 days | Fri21 Oct 2022 - Thu 3 Nov 2022

Timein Ranges Goals for Type 1 and Type 2 Diabetes

pexcom . .
llll CLARITY | CapturAGP;sn

John Doe | DOB: 1 Jan 1991

Each 5% increase in the Target Range is clinically beneficial.
Each 1% timein range = about 15 minutes per day

~
- 13% Very High
Goal: <5% 36%
23% High Goal: <25%

62% In Range

Goal >70%

2% Low

<1% Very Low
Goal:<1%

2%

Goal: <4%

v L.

J

Target Range: 3.9-10.0mmol/L  Very High: Above 13.9 mmol/L  Very Low: Below 3.0 mmal/L

Glucose Metrics

o ae Sse 9.2 mmolL
bor 7.3%
E::ﬂc;i:nt of Variation 37.2%
Time CGM Active 100.0%

Goal of therapy 1s to achieve TIR over 85% and 0 % hypoglycemia.
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Limitations of Hemoglobin Alc Time In Range

3-month glycated hemoglobin percentage Estimation of time spent between 70-
180mg/dL gathered from CGM values

Less precise )
measured every 5 mins

Fails to identify hypoglycemia

contributes to hypoglycemia unawareness More Precisc

Fails to identify hyperglycemic excursions More nuanced

contributes to micro- and macrovascular complications Provides shorter term overview. mote
9

Anemia can cause false lows (CKD, elderly) recent trends

| | I} Piedmont
Diabetes, 68(10), 1892—-1901. https://doi.org/10.2337/db19-0229
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VACCINES FOR ADULTS WITH TYPE 2 DIABETES

VACCINE RECOMMENDED AGES SCHEDULE

Age > 65 or 19-64 with underlying conditions such as
COVID-19 g€ = ying
Diabetes

People <60 years of age
Hepatitis B People 260 years of age based on clinician’s risk —
assessment

One dose annually for those eligible

Recommended for all 6 months of age and older. The
Influenza live attenuated (nasal spray) vaccine should not be Annual

used.
e If received PCV15, follow with PPSV23 after >1 yeare PPSV23
is not indicated after PCV20 or 21 Adults who received only

PPSV23 may receive PCV15 or PCV20 >1 year after their last
Pneumonia (older vaccine: dose

PPSV23)

19-64 years of age

® One dose is recommended for those who previously
received PCV13e If PCV15 was used, follow with PPSV23 >1
year latere PPSV23 is not indicated after PCV20

>65 years of age

Pneumonia (newer Adults 19-49 years of age with an

. . immunocompromising condition (e.g., chronic renal
vaccines: PCV 15, PCV 20, failure, cochlear implant, or cerebrospinal fluid leak) or

PCVZ]-) ALL adults 50 and over
Adults >50 years of age with diabetes or other

One dose of PCV21 is recommended by the CDC

RSV O A Y May receive a single dose of an RSV vaccine
Tetanus, diphtheria, e All adultse Pregnant individuals should have an extra
h Booster every 10 years
pertussis (Tdap) dose .
Zoster >50 years of age Two doses, even if previously vaccinated L Pledmon\t

ANDA (DDODOE)Y Dratecrt Peannle with Diaheotac with the Rernmimendead \/1acrinac



THANK YOU
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Question 3:

What is the recommended Time In Range in mg/dL for all FDA approved Continuous Glucose
Monitors in use for Diabetes?

1. 50-150 mg/dL
2. 70-150 mg/dL
3. 70-180 mg/dL
4. 80-250 mg/dL

"7 Piedmont



Question 4:

Which vaccine is recommended for patients with Type 2 Diabetes over the age of 50?

.

2
3.
4

Zoster and Hep B
Zoster, Influenza, PCV-21, RSV, Covid-19, TDAP
Flu, PCV-21, RSV

None of the above

"7 Piedmont
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1. Slide 34: https://diabetes.org/sites/default/files/2025-08/ADA-CGM-Covg-
Report-Patient-and-HCP-Experience-of-Access-and-Choice-2025-final.pdf

2. Vaccine slide 39 https://professional.diabetes.org/sites/dpro/files/2024-
04/sri-protectpeoplewithdiabetes-pro.pdf
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