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Objectives

• To review commonly used medications in the treatment of diabetes
• To learn about recently approved/newer diabetes medications and 

their place in diabetes management
• To gain understanding about diabetes management in the elderly 

population 
• To learn about the benefits and concerns related to continuous 

glucose monitoring



Ominous Octet



Metformin
Improves glucose tolerance through:
• Decreased hepatic production of glucose

• Decreased sugar absorption in intestines
• Increased insulin sensitivity

• Common side effects: diarrhea, nausea, vomiting, gas, indigestion, vitamin b12 deficiency

• Serious side effects: rare hypoglycemia, lactic acidosis

• Available on its own or in combination with other DM medications

• Low cost 



Metformin 
cont.

• Renal considerations:
• Lactic acidosis

• Rare but potentially life threatening
• Serum lactate >23 mg/dL

• Increased all-cause mortality in patients with 
CKD Stage 5

• FDA (9)
• Obtain eGFR prior to starting
• Contraindicated if eGFR falls below 30
• Not recommended to initiate if eGFR 30-45
• Obtain eGFR annually

• If less than <45
• Discontinue if eGFR falls <30



Sulfonylureas
• Bind to sulfonylurea receptors, ultimately leading to the stimulation of insulin release 

from functioning pancreatic beta cells

• Common side effects: hypoglycemia, dizziness

• Low cost



On to the Newer Agents



Labs to consider

• A1c – to measure average blood glucose 
over the past three months

• Fructosamine – to measure average blood 
glucose over the past 2-3 weeks 

• C-peptide – to evaluate insulin production 
by the beta cells in the pancreas

• eGFR – to assess renal function



SGLT2 inhibitors
Sodium-glucose cotransporter-2 inhibitors – prevent the reabsorption of glucose in the 
kidneys, leading to the removal of glucose from the body through urine

Common brands: 
• Brenzavvy™ (bexaglifloxin)
• Invokana® (canagliflozin)
• Farxiga® (dapagliflozin)
• Jardiance® (empagliflozin)
• Steglatro® (ertugliflozin)



SGLT2i Benefits

SLOWS THE PROGRESSION OF 
KIDNEY DISEASE, REDUCTION IN 

ONSET OF END STAGE RENAL 
DISEASE, CARDIOVASCULAR OR 

RENAL DEATH IN PATIENTS WITH 
AND WITHOUT DIABETES

REDUCTION IN HEMOGLOBIN A1C 
LEVELS BY AN AVERAGE OF 0.5%-

0.8% WHEN USED AS 
MONOTHERAPY OR ADD-ON 

THERAPY (MIKHAIL, 2014) 

LOWER RISK OF CARDIOVASCULAR 
MORTALITY, MAJOR ADVERSE 

CARDIOVASCULAR EVENTS, AND 
HOSPITALIZATION DUE TO HEART 

FAILURE (KYRIAKOS, 2020)



SGLT2i 
concerns

• Common:
• Increased frequency of urination
• Urinary tract infectious disease 
• Female genital infection

• Serious:
• Euglycemic Diabetic Ketoacidosis
• Hypoglycemia
• Acute Kidney Injury
• Sepsis due to UTI

• High cost (~$700/month)



GLP1 receptor 
agonists

Glucose-Like peptide-1 
(GLP1) and Glucose-
dependent Insulinotropic 
Polypeptide (GIP) are gut 
hormones that are secreted 
by the body to secrete 
insulin in response to a 
meal.



GLP1 RA 
names

Injection:
•Trulicity® (dulaglutide) – weekly
•Ozempic® (semaglutide) - weekly
•Saxenda®, Victoza® (liraglutide) – daily
•Bydureon bcise® (exenatide ER) - weekly
•Adlyxin® (lixisenatide) – daily
•Byetta® (exenatide) – twice daily 

Oral: 
•Rybelsus® (semaglutide) - daily

Newest agent:
GIP/GLP1 

receptor agonist:
Mounjaro® 

(tirzepatide)



GLP1 RA 
benefits

Weight loss

A1c reduction by 0.8-1.6% 

Cardiovascular benefits in those with diabetes and 
established atherosclerotic cardiovascular disease 
(ASCVD, i.e., history of heart attack or stroke) 

Renal benefits – prevents albuminuria and slows 
decline of kidney function towards end stage renal 
disease in patients with diabetic kidney disease



GLP1 agonist 
concerns

• Common side effects:
• Nausea, vomiting, diarrhea, constipation, 

abdominal pain, decreased appetite

• Serious side effects:
• Pancreatitis
• Cholecystitis or Cholelithiasis (gall bladder 

problems)
• Thyroid cancer
• Gastroparesis

• High cost (~$1200/month)



Current Guidelines
• American Diabetes Association still recommends Metformin as first line for the 

treatment of type 2 diabetes.
• GLP1 agonist can be “considered in patients with a contraindication or intolerance to 

metformin, in patients with a hemoglobin A1c greater than 1.5% over target, or in 
patients who do not reach their target A1c in three months, particularly in patients with 
atherosclerosis, heart failure, or chronic kidney disease” (Collins, 2023)



Pharmacologic Approaches to Glycemic Management: 
Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):S140-S157



Considerations for the elderly
• If considering sulfonylureas, glipizide has no active metabolites, therefore carries the 

lowest risk of hypoglycemia. Recommended over glimepiride and glyburide in elderly.
• Jardiance had increased chance of UTI

• Incidence of 7.6-9.3% in all patients, 15.1-15.7% in 75 years and older

• “In a systematic review and meta-analysis of GLP-1 receptor agonist trials, these agents 
have been found to reduce major adverse cardiovascular events, cardiovascular deaths, 
stroke, and myocardial infarction to the same degree for people over and under 65 years 
of age(104)” (Diabetes Care 2023; 46 (supplement 1):S222)



Keber (2018)



Treatment Goals

Diabetes Care 2023; 46 (supplement 1):S220



Addressing 
Polypharmacy

What are the patient’s treatment goals?

Benefits of deprescribing: 

• Limit risk of hypoglycemia, improve medication adherence, 
minimize cost, simplify regimen, reduce risk of drug interactions

Examples:

A patient may be on a basal and bolus insulin regimen requiring four 
injections/day. If deemed appropriate, this could be simplified to a 
mixed insulin, only requiring two injections/day.



Table 13.2

Diabetes Care 2023; 46 (supplement 1):S223



Table 13.2 cont.

Diabetes Care 2023; 46 (supplement 1):S223



Continuous 
Glucose 
Monitoring

Also known as a CGM, is a medical device that measures blood glucose 
levels automatically without a manual blood sample. 

Benefits:

• Less finger sticks for the patient

• Better monitoring of diabetes control

• Avoid hypoglycemic emergencies by following trends or responding 
to alarms

Cost:

• Covered through Medicare Part B/Durable Medical Equipment for 
patients with a diagnosis of diabetes and on insulin – 20% cost share

• Potentially extended coverage for members of Medicare Advantage 
plans – cost may vary per plan, potentially as low as $0



CGM concerns
• Lag time can lead to “over-bolusing” or skipping basal insulin
• Dexterity issues may impact sensor application

• Sensor falls off early or must be removed before imaging
• Skin irritation due to adhesives
• Alarm fatigue

Diabetes Care 2023; 46 (supplement 1):S117



Patient Case

• Initial assessment in June 2023
• 83 yo AA Female 
• Morbidly obese (weight 290 lb), lives with 

daughter, has trouble ambulating uses 
walker and wheelchair

• Initial DM regimen: Lantus 30u QD, Humalog 
15u TID with meals

• Has taken Metformin in past but 
experienced nausea and diarrhea

• Denies smoking or drinking
• DM testing: noncompliant to traditional BG 

monitors
• Labs (from April 2023): 

• A1c – 9.6%
• eGFR – 60 mg/mmol



Post Intervention

• Applied for PAP – Tresiba, Novolog, Ozempic
• Prescribed CGM – Freestyle Libre 2 reader and sensors
• Patient was started on sample of Ozempic 0.25/0.5mg QW
• In a matter of weeks, Humalog was discontinued
• Ozempic was gradually increased to 1mg QW, then 2mg QW
• Started Jardiance 25mg daily and eventually Lantus was discontinued
• Final DM regimen: Jardiance 25mg QD, Ozempic 2mg QW

Outcome
• Reduced 4 injections/day to 1 injection/wk
• Lost over 30 lbs, current weight 258 lbs
• A1c – 7.2% in Sept
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Questions?
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