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Objectives

 Understand scope of diabetes in the current healthcare system and the 

nurse practitioner’s role in the treatment of diabetes.

 Review 2019 American Diabetes Association (ADA) guidelines regarding 

pharmacological approaches to treatment of Type 2 Diabetes Mellitus.

 Discuss potential side effects and contraindications to select medication 

classes.

 Review patient specific factors that affect diabetes care.
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Diabetes Statistics

 High prevalence and numbers rising 

 U.S. population: 9.4% have diabetes

 Undiagnosed cases: 23.8%

 Patients over 65

One in four patients have diabetes with nearly half having 

prediabetes (CDC, 2017)

 Staggering cost

 1:4 healthcare dollars spent on persons with diabetes

 Estimated total economic cost was $404 billion in 2017

 Cost of diabetes increased in the U.S. by 26% from 2012 to 2017 (ADA, 

2018)
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Standards of Medical Care 2019
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Metformin

 Metformin still first line for most patients

 Mechanism of action

 ↑ hepatic glucose production

 ↑ intestinal glucose absorption

 ↑ insulin sensitivity 

 High efficacy 

 May reduce risk of CV events and 

death  

 Weight neutral 

 No hypoglycemia 

 CHEAP

 Contraindicated with eGFR <30

 Lactic acidosis very rare 

 ↑ risk of b12 deficiency 

 Screen yearly

 GI side effects common

 Try extended release form
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Case #1: Susan

 53-year-old Caucasian female presents for 3 month follow up and review of labs. 
She has recently gotten a divorce and has been “comfort eating” for the past few 
months resulting in a 10lb weight gain. She has a history of stage II CKD and 
hypertension. Her A1C 3 months ago was 6.4%. She has no acute complaints today
other than a desire to lose the weight she has gained. She is petrified of needles 
and has to do deep breathing exercises prior to lab draws.

 Medications

 Metformin 1000mg bid

 Atorvastatin 20mg daily 

 Lisinopril 5mg daily 

 Multivitamin 
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Case #1: Susan(cont.)

Labs

A1C 7.2%

Glucose 134

LDL 86

Triglycerides 204

Creatinine 1.1

BUN 18

eGFR 60

Albumin-to-

creatinine 

ratio (UACR)

<30

Vitals

Height 62”

Weight 175 lbs

BMI 32.0

BP 118/68

HR 80
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Case #1: Susan (cont.)

(ADA, 
2018, S94) 
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SGLT2 inhibitors

 Mechanism of action

 Inhibits SGLT2 →

 ↓ glucose reabsorption

 ↑ urinary glucose excretion

 Intermediate efficacy

 No hypoglycemia

 Weight loss

 Cardiovascular benefit

 empagliflozin & canagliflozin

 Renal benefit

 empagliflozin & canagliflozin

 Expensive $$$

 Renal dose adjustment required

 ↑ LDL 

 Risk of amputation 

 Canagliflozin (BLACK BOX WARNING)

 Risk of fracture

 Canagliflozin

 ↑ risk of DKA 

 GU infections

 Fournier’s gangrene

(ADA, 2018)

9



Case #2: Calvin

 67-year-old African American male presents for 6 month follow up. He is a snowbird and 
spends half the year in New York. His last A1C was 8% and despite your recommendations 
to add an additional medication,  he promised you he was going to work on diet and 
exercise. He did not have any lab work done over the summer and had trouble exercising 
regularly due to frequent visitors. He also admits he often forgets his second dose of 
metformin and stopped taking his Rosuvastatin because you told him his cholesterol levels 
were good last visit. Past medical history includes hypertension and CAD with an MI about 
6 years ago. He is not looking forward to his lab results today.

 Medications

 Metformin 1000mg bid

 Amlodipine 10mg daily

 Rosuvastatin 40mg daily 

 Aspirin 81mg daily
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Case #2: Calvin (cont.)

Labs

A1C 8.3%

Glucose 180

LDL 122

Triglycerides 194

Creatinine 0.8

BUN 18

eGFR >60

Albumin-to-

creatinine 

ratio (UACR)

<30

Vitals

Height 72”

Weight 242 lbs

BMI 32.8

BP 130/78

HR 72
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(ADA, 
2018, S94) 
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GLP-1 receptor agonists

 Mechanism of action

 Activates GLP-1 receptor

 ↑ insulin

 ↓ glucagon 

 Delays gastric emptying 

 High efficacy

 No hypoglycemia

 Weight loss

 Cardiovascular benefit

 Liraglutide, Semaglutide, Exenatide ER

 Renal benefit

 Liraglutide

 Expensive $$$

 Renal dose adjustment required

 Exenatide, lixisenatide

 Potential for acute kidney injury

 Risk of thyroid C-cell tumors 

(BLACK BOX WARNING)

 GI side effects are very common

 ?Pancreatitis 

(ADA, 2018)
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Hyperlipidemia in Diabetes

 Lifestyle intervention

 Statin therapy

 Cardiovascular disease or CVD risk >20% (all ages)

 High-intensity statin

 Without CVD (ages 40-75)

 Moderate-intensity statin 

 CVD risk factors and younger than 40

 Moderate-intensity statin

 Multiple CVD risk factors

 Can consider high-intensity statin
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High-Intensity Moderate-Intensity

Atorvastatin 40-80mg Atorvastatin 10-20mg

Rosuvastatin 20-40mg Rosuvastatin 5-10mg

Pravastatin 40-80mg

Simvastatin 20-40mg

Lovastatin 40mg

Fluvastatin XL 80mg

Pitavastatin 2-4mg

(ADA, 2018, S109-111)



Case #3: Lillian

 70-year-old hispanic female presents for an urgent visit 

due to high blood sugars. She has been unable to tolerate 

multiple medications. In the past year, you tried her on 
glipizide which caused dizziness and pioglitazone which 

caused swelling in her legs. She is tolerating 500mg of ER 

metformin daily. On her scheduled visit one month ago, 

you recommended insulin as her A1C was 9.4%. She 

declined this and promised she would be stricter with her 

diet so you referred her to nutrition counseling and 

recommended pool exercises daily. Her doting husband 
helps manage her medications and is very concerned 

about her rising blood sugars, which was 264 this morning. 

They are living off social security and have little savings. 

Remarkably, she has no known diabetes complications.

 Medications

 Metformin ER 500mg daily

 Aspirin 81mg daily

 Atorvastatin 40mg daily

 Multivitamin daily
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Case #3: Lillian (cont.)

Labs

A1C (1 month 

ago)

9.4%

Fasting

Glucose

Log

264

280

206

168

250

211

186

Vitals

Height 60”

Weight 121

BMI 23.6

BP 156/84

Recheck: 

162/90

HR 62
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(ADA, 
2018, S94) 
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Insulin 

 Mechanism of action

 ↑ peripheral glucose uptake

 ↓ hepatic glucose 

production

 HIGHEST efficacy 

 Low cost

 Human insulin 

 Expensive $$$

 Insulin analogs 

 ↓ dose required with ↓ eGFR

 Injection site reactions

 Risk of hypoglycemia

 Higher with human vs 

analogs

(ADA, 2018)
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Hypertension in Diabetes

 Goal BP <140/90

 Lower BP goals (<130/80) can be considered in some patients

 BP ≥ 160/100 

 Consider 2 agents or combination pill 

 Albuminuria (albumin-to-creatinine ratio >30)

 Start with ACE inhibitor or angiotensin receptor blocker

 No Albuminuria 

 Can start ACEi, ARB, CCB, Diuretic 
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(ADA, 2018, S108)



Case #4 : Donald 

 82-year-old Caucasian male presents for 

post-hospital follow up visit. He was 

recently discharged from an acute 

rehab post-CVA. He was very active and 

playing golf three times a week up until 

his stroke. He was diagnosed with 

diabetes about 7 years ago and had 

been well controlled on metformin. He 

has some residual weakness on his right 

side and is now walking with a cane. He 

is eager to get back on the golf course. 
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 Medications

 Metformin 1000mg bid

 Rosuvastatin 40mg daily

 Clopidogrel 75mg daily

 Panotprazole 40mg daily

 Losartan 50mg daily 

 Acetaminophen 650mg tid

 Multivitamin 



Case #4 : Donald (cont.)
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Vitals

Height 70”

Weight 162

BMI 23.2

BP 110/62

HR 80

Labs

A1C 7.8%

Glucose 179

LDL 60

Triglycerides 122

Creatinine 0.6

BUN 18

eGFR >60

Albumin-to-

creatinine 

ratio (UACR)

<30
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(ADA, 
2018, S94) 



Thiazolidinediones (TZDs)
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 Mechanism of action

 ↑ insulin sensitivity 

 High efficacy 

 No hypoglycemia

 Low cost

 Benefit in NASH

 Cardiovascular benefit

 Pioglitazone 

 Weight gain

 ↑ risk of CHF

 BLACK BOX WARNING

 Not recommended in renal 
disease due to fluid retention

 Risk of bone fractures

 ↑ LDL

 Rosiglitazone

 Bladder cancer

 Pioglitazone 

(ADA, 2018, S93)



Case #5 : Paula 

 73-year-old Asian American female 

presents for routine follow up 

appointment and lab review. She 

states she is feeling well but knows 

her sugars may not be too good as 

she has not been able to exercise 

due to arthritis in her knees. She is 

working part time and caring for her 

husband with dementia. 
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 Medications

 Metformin ER 1000mg bid

 Pravastatin 40mg qod

 CoQ-10 200mg daily

 Ibuprofen 400mg bid

 Multivitamin daily



Case #5: Paula (cont.)
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Labs

A1C 7.2%

Glucose 150

LDL 72

Triglycerides 80

Creatinine 0.9

BUN 16

eGFR >60

Albumin-to-

creatinine 

ratio (UACR)

<30

Vitals

Height 61”

Weight 145

BMI 27.4

BP 132/84

HR 74
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(ADA, 
2018, S94) 



Sulfonylurea 
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 Mechanism of action

 Stimulates beta cell 

insulin release 

 High efficacy

 Low cost

 Hypoglycemia risk 

 ↑ weight 

 ↑ risk of CV mortality 

 Older SU (tolbutamide)



General Tips

 Set realistic goals

 Avoid clinical inertia 

 Reassess A1C goals when patient status changes

 Refer to nutrition 

 Avoid hypoglycemia in the elderly 

 Don’t be afraid of insulin

 Consider compliance will all therapies 

 Treat depression

 Older and cheaper meds still work

 Consider pancreatic cancer 
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