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Objectives 
1. Identify patients who should be screened for type 2 diabetes (T2DM)
2. Diagnose and screen for vascular complications of T2DM
3. Determine pharmacologic treatment for patients with T2DM based on comorbidities 

Teaching Instructions: 
Plan to spend at least 30-60 minutes preparing for this talk by using the Interactive Board for Learning/Preparing and clicking through the graphics animations to become familiar with the flow and content of the talk. Print out copies of the Learner’s Handout so learners can take notes as you expand on the pathophysiology and management. The first page of the handout is a blank schematic that learners can fill in as you go through the presentation.
The anticipated time to deliver this talk is about 20 min without cases and 35-40 min with cases. This talk only focuses on the diagnosis and management of type 2 diabetes mellitus (T2DM). Type 1 diabetes mellitus is outside the scope of this presentation and is covered separately. 
Begin with reviewing the objectives for the session. We recommend progressing in order, though this gives you the flexibility of doing more focused teaching. All clickable buttons/elements are indicated by a cursor icon. Each button can act as a prompt for you to engage your learners. 

Objective 1: Identify patients who should be screened for diabetes: (Diagnosis and Screening)
· Diagnosis: The first step in the screening and diagnosis of type 2 diabetes (T2DM) is identifying whether patients may have symptoms of diabetes. Challenge your learners to list some common symptoms of diabetes. Click on the “Diagnosis” and then “Symptoms” buttons to reveal the answer. 
· Common symptoms of T2DM include polydipsia, polyuria, weight loss, and blurry vision. Some physical exam findings, such as acanthosis nigricans, are also suggestive of T2DM. Patients who have symptoms consistent with diabetes should receive a HbA1c test and/or blood glucose testing. 
· The diagnosis of DM can be made based on the following criteria:
· Random blood glucose (BG) > 200 mg/dL with hyperglycemic crisis or symptoms of hyperglycemia. 
· In patients who are asymptomatic
1. Hemoglobin A1C (HbA1C) >6.5%. 
2. Fasting blood glucose (FBG) > 125 mg/dL. Fasting is defined as no caloric intake for 8 h.
3. Additional diagnostic criterium is a 2-h blood glucose of > 200 mg/dL during a 75 g oral glucose tolerance test (OGTT). This test is typically only ordered in pregnant/OB patients and not discussed in detail here. 
· In patients without symptoms of hyperglycemia, diagnosis of diabetes should be confirmed with a repeat measurement (e.g., fasting BG > 125 on 2 occasions) or confirmed with another method (e.g., HbA1C and FBG). BONUS: HbA1C is affected by a variety of factors that affect RBC turnover. When RBC turnover is low (e.g., B12 or folate deficiency, there are a disproportionate number of older, glycosylated RBCs and HbA1C is falsely elevated. When RBC turnover is high, such as with hemolysis treatment with erythropoietin or B12/folate, HbA1C is falsely low. 
· Screening: Ask your learners which patients without symptoms of hyperglycemia should be screened for T2DM. Click on the “Screening” button to reveal the answers. 
· Patients with obesity (BMI > 25) should only be screened for T2DM if they have at least one additional risk factor for T2DM such as high-risk ethnicity (Asian American, Pacific Islander, African American, Latino); polycystic ovary syndrome, 1st degree relative with T2DM, hypertension; hyperlipidemia; cardiovascular disease; or physical inactivity. 
· Of note, the BMI cut off for Asian Americans is 23 because they experience complications of metabolic syndrome at lower BMIs. 
· Ask your learners how frequently these patients should be screened and click to reveal the answer. In general, patients with risk factors should receive screening at least every 3 years. Patients with a history of pre-diabetes (HbA1c 5.7-6.4%) should be screened at least yearly. Those patients with marginal HbA1c may be screened as soon as in 3-6 months. 

Objective 2: Recognize vascular complications of diabetes (Complications)
Hyperglycemia damages blood vessels and causes microvascular and macrovascular disease. Ask your learners to name some microvascular and macrovascular complications of T2DM and click to reveal the answers. 
· Microvascular disease - T2DM damages the small vessels in the retina, kidney, and nerves. Click on “microvascular disease” to reveal complications. Complications include:
· Manifestations of microvascular disease
· Diabetic retinopathy - caused by retinal neovascularization and can lead to blindness
· Diabetic nephropathy - causes chronic kidney disease with albuminuria and can lead to renal failure.
· Diabetic neuropathy – can manifest in many ways by affecting the peripheral nerves and autonomic nervous systems including the nerves supplying the GU and GI tracts. Peripheral neuropathy causes loss of feeling in feet which can lead to undetected trauma that can lead to subsequent ulcers and amputation. Autonomic dysfunction or failure manifests as orthostatic hypotension, hypoglycemic unawareness, gastroparesis, and neurogenic bladder. 
· Screening– Ask your learners how to screen and how frequently to screen for each of the complications listed above. Retinopathy should be screened with yearly retinal exams. Nephropathy is screened with yearly urine tests for albuminuria (random spot urine albumin: creatinine ratio > 30 mg/g). Yearly gross feet exams and monofilament testing assesses for development of peripheral neuropathy. There are no recommendations for screening for autonomic neuropathy. 
· Prevention – more intensive management of diabetes, e.g. an A1c target of 7.0%, has been shown to reduce microvascular complications. As a bonus – it takes about 10 years to achieve benefit from tight control, so this A1c goal may not be appropriate in patients with limited life expectancy or who have already been diagnosed with these microvascular complications. 
· Macrovascular disease- Click on “macrovascular disease” to reveal manifestations of macrovascular disease. T2DM damages cerebral, coronary, and peripheral vasculature leading to cerebrovascular disease (e.g., ischemic strokes), coronary artery disease and myocardial infarctions, and peripheral arterial disease. 
· Screening - there is no recommendation for screening for macrovascular disease. Evaluate based on symptoms.  
· Prevention- Unlike with microvascular disease, intensive diabetes control in patients with longstanding diabetes has NOT been shown to reduce macrovascular outcomes. In contrast, there is some evidence that early intensive glycemic control (A1c target 7.0) in newly diagnosed diabetics may reduce later macrovascular outcomes.
· Since A1c does not have much effect on macrovascular disease for many patients, focusing on aggressive treatment of HTN, lipids, and tobacco leads to less atherosclerotic cardiovascular (ASCVD) mortality and morbidity. 
· Moderate intensity statin is recommended for primary prevention of hyperlipidemia
· BP goal of <130/80 if higher baseline CV risk (e.g. 10 year risk >15% or preexisting ASCVD). <140/90 if lower baseline risk. 
· Tobacco cessation

Objective 3: Determine pharmacologic treatment for patients with diabetes based on comorbidities first (Management)
The steps of this algorithm are adapted from the 2022 ADA guidelines. The integral questions in assessing treatment options beyond 1st line treatment include 1) presence of ASCVD risk factors, HF, or CKD 2) desire for weight loss 4) cost and 5) risk of hypoglycemia. 
· Management
· 1st line treatment - Lifestyle modifications should be recommended for all patients. For overweight or obese patients, the goal is to achieve and maintain >5% weight loss and a minimum of 150 min/week of moderate to vigorous intensity exercise. Metformin is considered first line therapy for all patients with eGFR > 30. 
· High risk of CVD, CKD, or HF - This emphasizes that there has been a recent shift to individualize treatment based primarily on patients’ comorbidities, then consider A1c. For example, even a patient’s A1c is at goal, they may benefit from an SGLT2 if they have HF.
· Patients should be offered an SGLT2 and/or a GLP1 agonist if they have any of these conditions. This means that if a patient has an A1c of 6.7% but has diabetic nephropathy, hypertension, hyperlipidemia, and obesity, they should be on a SGLT2 and/or a GLP1. This strong recommendation is due to the mortality benefit present with SGLT2 inhibitors and GLP1 agonists in these patient populations. Of note, insulin does NOT have a mortality benefit in T2DM.   
· The data is unclear if these cardioprotective and renal protective benefits can be attributed to each class of medications or if is due to a specific medication.
· Naming which SGLT2 and GLP1 medication is indicated for what disease process is outside the scope of this module.
· Not at high risk of CVD, CKD, or HF - Emphasize that this is the first time the ADA recommends clinicians look at the A1c. If A1c is not at goal, prioritize further diabetes treatment on the following three priorities. Click on “A1c not at goal” to reveal these priorities.
· Weight loss – Recommendation to prescribe first a GLP1 then second a SGLT2 before advancing past this step. Depending on the med / patient population, GLP1 RAs may lead to 3-6 kg more weight loss than placebo. SGLT2 inhibitors showed approximately 3 kg more weight loss than placebo.
· Cost – Pending the drug formulary of the patient’s insurance, SGLT2 and GLP1s may not be offered
· Avoid hyperglycemia – most important in our elderly patients and those patients with many comorbidities such as cognitive difficulties, for whom we liberalize the target A1c to 8-8.5%
· If despite the above measures, A1c is still not at goal, – this is when a sulfonylurea or insulin is added. The ADA strongly recommends that all patients on insulin should be on a GLP1 if tolerated (and covered by insurance). By their treatment algorithm, most patients on insulin would also be on an SGLT2 and metformin.
· It is common to initiate insulin therapy along with other therapies when hyperglycemia is severe (BG > 300 mg/dL, A1c >10%, or the patient has symptoms of hyperglycemia). As symptoms of severe hyperglycemia resolve, the regimen may be changed or simplified to noninsulin agents.
· Interventions - For specific discussion of each of these medications and interventions, click on the “Interventions” page for an in-depth discussion. This page provides a chart with information about each class of medications recommended for use in T2DM. The following slide focuses on non-pharmacologic interventions (weight loss, bariatric surgery). To aid in teaching, a more detailed chart is provided below:
	[bookmark: _Hlk99533397]Class
	Benefits
	Side Effects/ Contraindications
	A1c effect

	Metformin
PO|$
	Weight neutral 
Possible ↓ ASCVD risk
	GI side effects (lower in ER formulation or when slowly uptitrated)
Avoid in GFR < 30 (risk of lactic acidosis)
Neuropathy, B12 deficiency
	1-2%

	GLP1 agonists
SQ (*PO)|$$$
(liraglutide, duraglutide, exenatide, semaglutide*)
	Weight loss
↓ major CVD events
Improves renal outcomes
	GI side effects
Potential risk of thyroid C-cell tumor
Pancreatitis
	0.5-1.5%

	SGLT2 inhibitors
PO|$$$
(canagliflozin, empagliflozin, dapagliflozin)
	Weight loss
↓ BP
↓ major CVD events
Improves renal outcomes
	Candidiasis, UTIs, Fournier’s
Euglycemic DKA
Hypotension
Bone fractures (canagliflozin)
Possible risk of amputations
	0.5-0.7%

	Sulfonylureas
PO|$
(glipizide, glimepiride, glyburide)
	Rapid effect
	Weight gain
Hypoglycemia
Avoid glyburide in CKD
	1-2%

	Insulin
SQ|$
(Glargine, NPH, regular, lispro, aspart, U-500, U-300)
	Rapid effect
	Weight gain 
Hypoglycemia
	1.5-3.5%

	Diet modification
$-$$
(caloric restriction)
	Weight loss
Potentially curative
May ↓ BP, ASCVD risk, NASH
	High relapse rates
	~0.5%
(related to degree of caloric restriction and weight loss)

	Bariatric surgery
$$$
(Roux-en-Y, gastric band/sleeve)

	Weight loss
Potentially curative
	High relapse rate of DM (30-50%)
Complications of surgery (malabsorption, anastomotic ulcers in Roux-en-Y)
	2%



Cases: Consider breaking the group into smaller groups to work on each case together. You may pick and choose relevant cases based on your learner needs.
· Case 1 - reviews diagnostic and screening criteria
· Case 2 - reviews initial management and screening for complications
· Case 3 - reviews diagnostic criteria, initial management and glycemic targets
· Case 4- reviews management of macrovascular complications, management and titration of medications
· Case 5 - reviews glycemic targets based on complications, subsequent management of diabetes
· Case 6 - reviews management of diabetes based on comorbidities

Take Home Points: 
1. Patients >35 yo, on certain medications, and BMI > 25 with additional risk factors should be screened for diabetes at least every 3 years. 
2. Diabetes causes microvascular (retinopathy, neuropathy, neuropathy) and macrovascular complications (atherosclerotic disease). Screen for microvascular complications yearly and prevent development with aggressive glycemic control. 
3. Treatment of diabetes should be individualized based on patient comorbidities. Metformin and lifestyle modifications are first line for almost all patients. Patients with HF, ASCVD, and CKD should be considered for SGLT2 inhibitor and/or GLP1.
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