








Table 2.3—Criteria for screening for diabetes or prediabetes in asymptomatic
adults

1. Testing should be considered in adults with overweight or obesity (BMI =25 r-:g,u"mz or
=723 kg/m" in Asian Americans) who have one ar more of the following risk factors:
e First-degree relative with diabetes
o High-risk race/ethnicity (e.g., African American, Latino, Native American, Asian
American, Pacific Islander)

e History of CVD

e Hypertension (=140/90 mmHg or on therapy for hypertension)

e HDL cholesterol level <35 mg/fdL (0.20 mmaol/L) and/or a triglyceride level =250 mg/dL
(2.82 mmaol/L)

o Women with polycystic ovary syndrome

e Physical inactivity

e Other dinical conditions associated with insulin resistance (e.g., severe obesity,
acanthosis nigricans)

2. Patients with prediabetes (A1C =5.7% [39 mmol/maol], IGT, or IFS) should be tested yearly,
3. Women who were diagnosed with GDM should have lifelong testing at least every 3 years.
4. For all other patients, testing should begin at age 35 years.

5. If results are normal, testing should be repeated at 3 minimum of 3-year intervals, with
consideration of more frequent testing depending on initial results and risk status.

6. People with HIV
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» FBS = 146 mg/
» HbA1C =46.9







Table 2.2—Criteria for the diagnosis of diabetes
FPG =126 mg/dL (7.0 mmol/L). Fasting is defined as no caloric intake for at least 8 h.*
OR
2-h PG =200 mg/dL (11.1 mmol/L) during OGTT. The test should be performed as described by WHO,
using a gluccse load containing the equivalent of 75 g anhydrous glucose dssolved in water.®
OR
A1C =6.5% (48 mmol/mol). The test should be performed in a laboratory using a method that is
NGSP certified and standardized to the DCCT assay.*
OR

In a patient with classic symptoms of hyperglycemia or hyperglycemic crisis, a random plasma
glucose =200 mg/dL (11.1 mmol/L).

DCCT, Diabetes Control and Complications Trial; FPG, fasting plasma glucose; OGTT, oral glucose
tolerance test; WHO, World Health Organization; 2-h PG, 2-h plasma glucose. *In the absence of
unequivocal hyperglycemia, diagnosisrequires two abnormal testresults fromthesame sample or
in two separate test samples.






OVERALL GOALS

< The goals of therapy for type 1 or type 2 diabetes mellitus (DM)
are fo :

> (1) eliminate sympioms related to hyperglycemia,

» (2) reduce or eliminate the long-term microvascular and
macrovascular complications of DM

» (3) allow the patient to achieve as normal a lifestyle as possible



'.I. |_i | . nml.ll“ ST T _M -
INDEX GOAL
Glycemic control®

Hb:‘ﬁl e < ‘F _ﬂ%-::

Preprandial capillary plasma 4.4-7.2 mmol/L (80-130 mg/dL)
glucose

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

Bload pressure <140/90 mmHg®







« Individualized glycemic goal and therapeutic plan
- Self-monitoring of blood glucose (individualized frequency)
+ HbA _ testing (2-4 times/year)
- Lifestyle management in the care of diabetes, including:
- Diabetes-self-management education and support
« Nutrition therapy
« Physical activity
- Psychosocial care, including evaluation for depression, anxiety

« Detection, prevention, or management of diabetes-related complications,
including:

- Diabetes-related eye examination (annual or biannual; Chap. 398)

- Diabetes-related foot examination (1-2 times/year by provider; daily by
patient; Chap. 398)

+ Diabetes-related neuropathy examination (annual; Chap. 398)
- Diabetes-related kidney disease testing (annual; Chap. 398)
- Manage or treat diabetes-relevant conditions, including:
- Blood pressure (assess quarterly; Chap. 398)
- Lipids (annual; Chap. 398)

- Consider antiplatelet therapy (Chap. 398)
- Influenza/pneumococcal/hepatitis B immunizations (Chap. 4)




« Individualized glycemic goal and therapeutic plan
- Self-monitoring of blood glucose (individualized frequency)

« HNA ng ] mes /ye

including:

- Diabetes-related eye examination (annual or biannual; Chap. 398)

- Diabetes-related foot examination (1-2 times/year by provider; daily by
patient; Chap. 398)

- Diabetes-related neuropathy examination (annual; Chap. 398)
+ Diabetes-related kidney disease testing (annual; Chap. 398)
- Manage or treat diabetes-relevant conditions, including:

+ Blood pressure (assess quarterly; Chap. 398)

- Lipids (annual; Chap. 398)

- Consider antiplatelet therapy (Chap. 398)

- Influenza/pneumococcal/hepatitis B immunizations (Chap. 4)
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LIFESTYLE MANAGEMENT IN
DIABETES CARE s

» The ADA refers to education about the individualized
management plan for the paiient as diabetes self-
management education (DSME) and diabetes self-
management support (DSMS):

» DSME and DSMS are ways 1o improve the patient’s knowledge,
skills, and abilities necessary for diabetes self-care and should
also emphasize psychosocial issues and emotional well-being.



Nutrition

» The goals of MNT in type 2 DM should focus on weight
loss and address the greatly increased prevalence of
cardiovascular risk factors (hypertension,
dyslipidemia, obesity) and disease in this population.

» MNT for type 2 DM should emphasize modest caloric
reduction (low carbohydrate) and increased physical
activity.







» Microalbumin (ur

» TSH ?
» CBC-diff ?
» AST , ALT , ALK-




Table 4.1 - Components of the comprehensive diabetes

EVERY
- Ter INITIAL FOLLOW- ANNUAL
medical evaluation at initial, foBow-up, and annual visits okl e i SR
w ALC, If the results are not available within the past 3 months .l v v
v if not performed/avallabile within the past vear v v
» Lipid profile, including total, LDL. and HOL cholestarol and ~ S
triglycericdes"
« Liver function tesis’ 4 v
LABORATORY _ | _ . - p -
EVALUATION Spot urinary albumin-{o-creatining @tio
» Serum creatining and estimated olomerdlar filiration rate! d ¥
« Thyroid-stimuiating hormone in patients with type 1 diabetes” v v
« Vitamin B12 if on metformin (when indicated) 4 o
« Sarum potassium levels in patients on ACE inhibitors, ARBs, or / v
diuretics®




MONITORING THE LEVEL OF
GLYCEMIC CONTROL =

< Optimal monitoring of glycemic control involves plasma
glucose measuremenis by the patient and an assessment of
long-term conirol by the physician (measurement of
hemoglobin A1c and review of the patient’s self-measurements
of plasma glucose):

~ Self-Monitoring of Blood Glucose
>HbA1C



Risks potentially associated
with hypoglycemia and
other drug adverse effects

Disease duration

Life expectancy

Important comorbidities

Established vascular
complications

Patient preference

Resources and support
system

low high

newly diagnosed long-standing

long short

absent few / mild severe

absent few / mild severe

highly motivated, excellent preference for less
self-care capabilities burdensome therapy

readily available limited

c—
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» FBS = 246 mg/«




» TG =290 mg/d

» Cr=1.5mg/dl
» TSH = 5.2 mu/I
» Microalbumin




Metformin

Sulfonylureas

GLP-1 RA

SGLT2 inhibitor
DPP-4 inhibitor
Thiazolidinediones
Insulin




Choice of initial glucose-lowering agent—— '~

» patients with mild to moderate hyperglycemia (FPG <200-250
mg/dL) oftenrespond well fo a single, oral glucose-lowering
agent.

» Patients with more severe hyperglycemia (FPG >250 mg/dl)
may respond partially but are unlikely to achieve
normoglycemia with oral monotherapy.

» Insulin can be used as initial therapy in individuals with severe
hyperglycemia (FPG > 250-300 mg/dLl) or in those who are
symptomatic from the hyperglycemia.



Table 4.2—Assessment and treatment plan*
Assessing risk of diabetes complications
o ASCVD and heart failure history
e ASCVD risk factors and 10-year ASCVD risk assessment
e Staging of chronic kidney disease (see Table 11.1)
e Hypoglycemia risk (see Table 4.3)

Goal setting
e Set A1C/blood glucose target
e If hypertension & present, establish blood pressure target
¢ Diabetes self-management goals

Therapeutic treatment plans
e Lifestyle management
e Pharmacologic therapy: glucose lowering
o Pharmacologic therapy: cardiovascular disease risk factors and renal
e Use of glucose monitoring and insulin delivery devices
e Referral to diabetes education and medical specialists (as needed)

ASCVD, atherosclerotic cardiovascular disease. *Assessment and treatment planning are essential
components of initial and all follow-up visits.




' m Clinicians Patients | m Clinicians Patients About

ASCVD Risk Estimator* ASCVD Risk Estimator*

10-Year ASCVD Risk Lifetime ASCVD Risk 10-Year ASCVD Risk Lifetime ASCVD Risk

: .

5 2 % risk with 5 nsk with
Cptumal rgs optimal nsk L
- factors* factors risk witl nsk with
I 5 2 % oplimad nsx 5 gptemal risk
o a factors

Recommendation Based On Calculalion® >

Recommendation Based On CalculStios
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1ace

© Wwhite

African American

Other



ASCVD RIsKk :

10-year risk for ASCVD Is categorized as:
. Low-risk'(<%%)
Borderline risk (8% 'to /.4%)
Intermediate risk (7:5% to 19.9%)
High risk (220%)




v >33.8%

» Risk Categc
v High Risk
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r PHARMACOLOGIC TREATMENT OF HYPERGLYCEMIA IN ADULTS WITH TYPE 2 DIABETES Y

FARST-LINE THERAFY depends on comorbidities, patient-centered treatment factors, including cost and scoess considerations, and

management needs and generally includes metformin and comprehensive iHestyle modification®

ASCVD/ANDICATORS OF HIGH RISK, HF, CKDT NDNE_'
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INDIVIDUALIZED MGTAME‘F OR METFORMIN USE4 s

[. " 4 |ncorperate agents that provide sdequate EFFICACY to achieve and maintain glycemic goals

'ﬂ:m 5 Higher glycemic efficacy tharnpy: GLP-1 FLA; inaulin; combination approaches (Table §,2)
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Figure 9.3 —Fharmacologic treatment of hyperglycemia in adults with type 2 diabetes. 2022 ADA Professional Practice Committee (PPC) adaptation of Davies o1 al. (43} and Buse et al, [44). For appropri
ate conteat, see Fig. 4.1. The 2022 ADA PPC adaptation emphasizes incorporation of therapy mather than sequential add-on, which may require adpstment of current therapies. Therapeutic regimen
should be taflored to comorbidities, patientcentered treatment factors, and management needs. ASCVD, atherosclerotic cardiovascular disease; CXD, chronic lidney disease; VD, cardiovascular dis
exe OVOE, cardovascular outoomes trials; DPP-&, dipeptady| peptidase 4 inkibdtor; ¢GFE, estimated glomerular filtration rate GLP-1 HA, glucgondike peptide 1 ncoptor agonist; HF, heart fallure;
SGLTA, sodium-glucose cotransporter 2 inhibitor; SU, wiformdurea; T20, type 2 dabetes; TZD, thiarolidined one.
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Incorporate agents that provide adequate EFFICACY to achieve and maintain glycemic goals
Higher glycemic efficacy therapy: GLP=1 RA; insulin; combination approaches (Tabla 9.2)

= Consider additional comorbldities, patient=centered treatment factors, and management needs in choice
al therapy, as below:
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Patient is =18 years old with T2D and has 21 of the following:
ASCVD?*, HF, DKDT, at high risk for ASCVD.¥8

Address concurrently.

v L 4
Optimize guideline-directed Recommend starting SGLTZ2 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.

No additional action SGLT2 inhibitor
[ taken at this time. ] L selected. } | GLP-1RA selected.
1 |

s

Reassess and consider
the addition of the
alternative class, if

benefits outweigh risks.
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Consider GLP-1 AA in most patients prior to insulin®
INITEATION: Inttiate approprials starfing dose for agent selected (varss within class)
TITRATION: Tlirate to malntonance dose (vanes within class)

g b

Add basal insulin®

Choics of basalinsudin should be bassd on patient-spacific consderations, including cost,
Heter to Table 8.4 for Insulin cost informetion,

{.........................

§e

Add basal anallog or bedtime NPH Insulin

INITIATION: Start 10 units per day OR 0,1-0.2 unita'kg per day
TITRATION:
m Szl FPG lame! (se= Section 6: Glycemic Targets)

= Choose svidence=based (itraton algorthm, e.g., Increase 2 units avery 3 days fo
reach FPG teget without hypogl/cemia

= Far hypoglycamia determine causa, if no clear reason Jower doss by 1 0=20M:
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Il dlready on GLP=-1 RA or if GLP-1 RA
not appropriate OR insulin prefermed
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i on badiimo NPH, consider converting to

'
f EEEE Il': i E
: Consider GLP-1RA : Add prandial insulin' M twice-daily NPH regiman
; if not alreadyin ¢ Lliolly o dose with the Jargest meal or meal with greatest PPG sxcursion; prardial ¢ Corversion basad on individual needs and curment |
: regimen H insulin can be cosed individunlly or mixed with NPH as appmopriste ¢ glycemin control, The following & ore possible approach: '
; Foraddionof 3 IMITIATION: TITRATION: ¢ INITIATION: |
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Insulin therapy in type 2 DM

< Insulin should be considered as the inifial therapy in
type 2 DM, pariiculariyin:

» lean individuals or those with severe weight loss

» in individuals with underlying renal or hepatic disease
that precludes oral glucose-lowering agents

» in individuals who are hospitalized or acutely ill.






Hecommendations for the Treatment of

Confirmed Hypertension in People With Diabetes

Initial BP >140/20 and '
<160/100 mmHg ‘

initial BP =160M100 mmHg

slarl two agenls |

|.. Album[rmr:In ar CAD* |

| i ¥,
| Start one aganl l Litestyle management |
| Albuminuria or CAD* |
MNa Yes Ma
i Y Y
Start one drug: Start: Start drug from
m ACE] = ACE| or ARB 2 of 3 options:
= ARB n ACE] or ARS
CCE™" = CCE™™
n Diuretic*® n Diuretic™
v y Jp

Yes

Start:
= ACE! or ARB
and
n CCB""" or Diuretie** |

l




v Total cholesterol =
v LDL =140 mg/dI

v HDL = 35 mg/di
v TG =290 mg/di




Dyslipidemia

<« According to guidelines of the ADA, the target lipid values in

diabetic individuals (age >40 years) without CVD should be as
follows:

> LDL <100 mg/dL
~ HDL >40 mg/ dL in men and >50 mg/dL in women
> triglycerides 150 mg/dL

< If the patient is known to have CHD, the ADA recommends an
LDL goal of <70 mg/dL.



Table 9.2—Recommendations for statin and combination treatment i adults wath

diabetes
Recommended statin intensity” and
Age ASCVD combination treatment*
<40 years No Nonet
Yes High
e If LDL cholesterol =70 mg/dL despite maximally tolerated statin
dose, consider adding additional LDL-lowering therapy (such as
ezetimibe or PCSK9 inhibitor)#
=40 years No Moderates
Yes High

e If LDL cholesterol =70 mg/dL despite maximally tolerated statin
dose, consider adding additional LDL-lowering therapy (such as
ezetimibe or PCSK9 inhibitor)

*In addition to lifestyle therapy. “For patients who do not tolerate the intended intensity of statin,
the maximally tolerated statin dose should be used. tModerate-intensity statin may be considered
based on risk-benefit profile and presence of ASCVD risk factors. ASCVD risk factors include LDL cholesterol
=100 mg/dL (2.6 mmol/L), high blood pressure, smoking, chronic kidney disease, albuminuria, and
family history of premature ASCVD. $High-intensity statin may be considered based on risk-benefit
profile and presence of ASCVD risk factors. #Ad ults aged <<40 years with prevalent ASCVD were not
well represented in clinical trials of non-statin-based LDL reduction. Before initiating combination
lipid-lowering therapy, consider the potential for further ASCVD risk reduction, drug-spedific adverse
effects, and patient preferences.







Aspirin therapy

» Aspirin therapy (75-162 mg/day) may be considered as a
primary prevention sirategy In those with type | or type 2
diabetes who are af Increased cardiovascular risk.

» This includes most men and women with diabetes aged > 50
years who have at least one additional major risk factor (family
history of premature atherosclerotic cardiovascular disease,

hypertension, dyslipidemia, smoking, or albuminuria) and are
not at increased risk of bleeding.







OPHTHALMOLOGIC COMPLICATIONS

OF DM

>

American Diabetes Association (ADA) recommends the following
ophthalmologic examination schedule:

(1) individuals with type 1 DM should have an initial eye examination within 5
years of diagnosis.

(2) individuals with type 2 DM should have an initial eye examination at the
time of diabetes diagnosis.

(3) women with DM who are pregnant or contemplating pregnancy should
have an eye examination prior 1o concepiion and during the first trrimester.

(4) if eye exam is normal, repeat examination in 2-3 years is appropriate.







» TG =290 mg/d

»pCr=1.5m
»Microalbu




Annually

{

Test for albouminuria and
GFR

L @' Urinary albumin

Exclude conditions that |
transiently increase
albumin excretion

1

Repeat albuminuria
test within 3—6 month
period

Two of three
albuminuria tests A0 _ ;
positive : \fiin treatmen

—













CARDIOVASCULAR MORBIDITY AND l
MORTALITY

» The screening of asymptomatic individuals
with diabetes for CHD, even with a risk-
factor scale, Is
because recent studies have not shown a
clinical benetit.



CARDIOVASCULAR MORBIDITY
AND MORTALITY

< Risk factors for macrovascular disease in diabetic individuals include:

dyslipidemia
hypertension
obesity

reduced physical activity

vV VYV V Y VW

cigarette smoking.

< Additional risk factors more prevalent in the diabetic population include
microalbuminuria, macroalbuminuria, an elevation of serum creatinine,
abnormal platelet function and endothelial dysfunction.



CARDIOVASCULAR MORBIDITY
AND MORTALITY

< Current recommendations by the ADA include the use of aspirin for primary
prevention of coronary events in diabetic individuals with an increased 10-
year cardiovascular risk >10%

<+ at least one risk factor such as:
hypertension,

smoking,

family history,

albuminuriaq, or

vV v v VvV VY

dyslipidemia in men >50 years or women >60 years of age.



» FBS = 246 mg/«




» TG =290 mg/d

» Cr=1.5mg/dl
» TSH = 5.2 mu/I
» Microalbumin










Standards of Care ADA
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Thanks for
your attention.




Table 4.6—Management of patients with nonalcoholic fatty liver disease and nonalcoholic steatohepatitis

Variable

NAFLD

NASH with fibrosis stage
0 or 1 (FO, F1)

MASH with fibrosis stage
2.ar 3 (F2, F3)

NASH cirrhosis (F4)

Lifestyle intervention”

Yes

Yes

Yes

Liver-directed
pharmacotherapy

No
No

Yes

Diabetes care (in
individuals with diabetes)

Standard of care

Standard of care

Pioglitazone, GLP-1
receptor ago nists”

Individualize”

Cardiovascular risk
reduction




Table 6. 4—Classification of hypoglycemia

Glycemic criteria/description

Level 1 Glucose <70 mg/dL (3.9 mmol/L) and =54 mg/dL (3.0 mmol/L)
Level 2 Glucose <54 mgfdl (3.0 mmol/L)
Level 3 A severe event characterized by altered mental and/or physical

status requiring assistance for treatment of hypoglycemia

Reprinted from Agiostratidou et al. [72).




Table B.1—Treatment options for overweight and obesity in type 2 diabetes

BMI category (kg/m”)
Treatment 25.0-269 lor 23.0-24 97%) 27.0-299 lor 25.0-27 4%) =30.0 lor =27.5%)

Diet, physical activity, and behavioral counseling t t

Pharmacotherapy t

Metabolic surgery

*Recommended cutpoints for Asian American individuals [expert opinion). 1Treatment may be indicated for select motivated patients.




