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ABSTRACT 

The number of older adults with diabetes is increasing in the United States and worldwide due to increased lifespan and the increased prevalence of diabetes in the geriatric population. The global prevalence of diabetes in people aged 65 years and older is estimated to be 19.3% (135.6 million), and it is projected to reach 19.6% (276.2 million) by 2045 (1). One-third of the U.S, population over 65 has diabetes, and by 2050 the number of people living with diabetes is expected to more than double (2). Diabetes is a major cause of morbidity and mortality in this population, with the latter largely attributable to macrovascular complications. Older diabetics also carry a disproportionate burden of microvascular complications, presumably related to longer duration of diabetes. This chapter reviews goals of diabetes care and how to achieve these goals in the geriatric population.

PREVALENCE

The number of older adults with diabetes is increasing in the United States and worldwide due to increased lifespan and the increased prevalence of diabetes in the geriatric population. One third of the U.S. population over 65 years old has diabetes, and one half of older adults have prediabetes (3). Diabetes is a major cause of morbidity and mortality in this population, with the latter largely attributable to macrovascular complications. Older diabetics also carry a disproportionate burden of microvascular complications, presumably related to longer duration of diabetes (4). This chapter reviews the goals of diabetes care and how to achieve these goals in the geriatric population.  

Age and weight are both risk factors for the development of diabetes. It has been noted that in normal aging there is a 2 mg/dL/decade rise in fasting plasma glucose, placing elderly patients at increased risk for the development of diabetes. Weight gain and decreased muscle mass are often seen with increasing age, resulting in worsening insulin resistance at the level of muscle and fat. Hence, beta cell function is taxed not only by impaired function with age per se, but also through worsening insulin resistance. Additionally, in the elderly there are often concomitant diseases, decreased activity, and medications which can worsen insulin resistance. The commonly used drugs in elderly patients that are associated with an increased risk of diabetes include thiazide diuretics, beta-blockers (5), statins (6, 7), second-generation antipsychotic medications (7), androgen deprivation therapy, glucocorticoids (7), and certain HIV drugs (notably protease inhibitors and some nucleoside reverse transcriptase inhibitors) (7, 8).

CLASSIFICATION OF DIABETES

The types of diabetes in the elderly population span the spectrum, including Type 1, Type 2, latent autoimmune diabetes of adulthood, and other types. The last classification group includes diabetes due to underlying defined genetic syndromes, drugs, toxins, or endocrinopathy induced diabetes, and a variety of other relatively uncommon etiologies (see the American Diabetes Association (ADA) diabetes classification for further details) (9).  Type 1 diabetes mellitus results from autoimmune destruction of the beta-cells of the pancreas, ultimately leading to insulin deficiency. It occurs in genetically susceptible people and is influenced by environmental factors and can present across the lifespan. Latent autoimmune diabetes of adulthood (LADA) is a subset of type 1 diabetes with onset in adulthood. These patients have a slower loss of beta cell function than traditional type 1 patients. Hence, they may initially be able to achieve glycemic control on oral agents for a period of time before needing to be transitioned to insulin. These patients are often thin and may lack a family history of diabetes.  They should be closely monitored for beta cell failure with need for transition to insulin to prevent development of ketosis (9). When LADA is suspected, measurement of pancreatic autoantibodies, particularly glutamic acid decarboxylase (GAD) antibodies, is recommended to confirm the diagnosis.
 
Type 2 diabetes mellitus results from increased insulin resistance which is superimposed on an inability of the pancreas to keep up with the insulin needs of the person (9). The underlying insulin resistance seen in T2DM is thought to be because of genetic factors and obesity, especially increased visceral adiposity, frequently accompanied by ectopic fat accumulation within organs such as the liver, pancreas, and skeletal muscle (10). Type 2 diabetes can generally be treated with lifestyle changes and oral agents early in its course. However, beta cell function progressively declines, often with ultimate beta cell failure, thereby requiring insulin treatment. Over 90% of people with diabetes have type 2 diabetes; they tend to be overweight or obese and have a strong family history of diabetes (11). 

DIAGNOSIS

The diagnostic criteria for diabetes remain constant across all ages. Diabetes is diagnosed with fasting glucose greater than or equal to 126 mg/dl; symptoms of hyperglycemia and a random glucose equal to or greater than 200 mg/dl; a 75-gram oral glucose tolerance test with a two- hour value equal to or greater than 200 mg/dl; or A1C≥ 6.5%. For diagnosis of diabetes, two abnormal test results on the same test sample are needed, or confirmation of the abnormal test must be done on another day, unless unequivocal symptoms of hyperglycemia are present (5).  

In an elderly population, screening for diabetes should be considered in light of its increased prevalence. The ADA recommends that all adults over age 45 are screened for diabetes and prediabetes, and if the results are normal, it can be repeated in three years. If the patient is found to have prediabetes (impaired fasting glucose with FPG 100-125 mg/dl, impaired glucose tolerance with 2-hour glucose 140-199 mg/dl on 75-gram oral glucose tolerance test, or A1C 5.7-6.4%,), screening is recommended yearly (9).  There is a distinction between diabetes diagnosed at an earlier age as opposed to diagnosis while elderly. Patients who have had diabetes for a longer period of time have an increased rate of microvascular complications compared with those with a diagnosis of diabetes at a later age. The incidence of macrovascular complications appears to be similar in older patients with diabetes regardless of duration of the disease (12).

COMMON DIABETES MANAGEMENT ISSUES IN ELDERLY PATIENTS WITH TYPE 2 DIABETES 

This section outlines key challenges in managing type 2 diabetes in elderly populations, emphasizing syndromes and conditions identified by the American Geriatrics Society (AGS) and American Diabetes Association (ADA) (9, 12) and other relevant clinical considerations. For a comprehensive review of treatment modalities, refer to the pertinent chapters in Endotext.

It is important to assess medical, psychological and functional abilities and to screen for geriatric syndromes (Table 1) (9, 12) These include polypharmacy, depression, cognitive impairment, urinary incontinence, injurious falls, vision impairment, pain, and hypoglycemia. Enhanced screening and management of these conditions are integral to optimizing care in this population.

	Table 1.  Associated Syndromes in Elderly Diabetic Patients

	Polypharmacy
Depression
Cognitive Impairment
Urinary Incontinence
Injurious Falls
Vision Impairment 
Pain
Fracture 



Polypharmacy

Elderly patients with diabetes frequently manage multiple medications for diabetes and comorbidities, increasing the risk of adverse drug reactions, drug-drug interactions, and medication non-adherence (1, 2). Comprehensive medication reconciliation should occur at each visit, documenting the regimen, administration method, potential adverse effects, and risk-benefit profile of new prescriptions (9) Treatment plan simplification, including the use of combination pills to decrease pill burden, is specifically advised to minimize regimen complexity, improve adherence, and reduce the risk of hypoglycemia (13)  

Depression

Elderly patients with diabetes exhibit a higher prevalence of depression compared to non-diabetic peers, with co-occurring depression amplifying functional disability risk (9). The AGS notes widespread under-detection and undertreatment of depression in this group, recommending routine screening for adults aged ≥65 years during the initial evaluation (within 3 months of diagnosis) and when new unexplained symptoms arise (12). Validated tools, such as the Patient Health Questionnaire-9 (PHQ-9), are advised for systematic assessment.

Cognitive Impairment

Diabetes in older adults is associated with an elevated risk of cognitive decline, including dementia, with contributing factors such as diabetic retinopathy, recurrent hypoglycemia, and chronic hyperglycemia (12, 14, 15). Cognitive impairment may compromise adherence to complex treatment plans and is linked to increased mortality (16). The ADA (9) recommends baseline cognitive assessment (e.g., Mini-Mental State Examination, Mini-Cog, and the Montreal Cognitive Assessment) at the initial visit in patients over age 65 and reassessment with clinical changes, alongside evaluation for reversible causes such as alcohol use, hypothyroidism, or vitamin B12 deficiency.

Urinary Incontinence 

The most common geriatric syndrome in elderly is urinary incontinence (17) and elderly patients with diabetes, including both women and men, face an increased risk of urinary incontinence (18). This condition correlates with social isolation, falls, and fractures, necessitating initial evaluation to identify etiologies (e.g., polyuria from hyperglycemia, neurogenic bladder, or urinary tract infections). In women, additional exacerbating factors include fecal impaction, bladder prolapse, atrophic vaginitis, and candidiasis. Management should address reversible causes and consider referral to urology when indicated.

Injurious Falls

Falls represent a significant morbidity and mortality risk in elderly individuals with diabetes, with 30.6% experiencing recurrent falls compared to 19.4% of non-diabetic peers (19). Contributing factors include polypharmacy, peripheral neuropathy, visual impairment, and hypoglycemia, with insulin use heightening risk. The AGS advises annual fall risk screening (e.g., Timed Up and Go test) and patient education on prevention strategies, such as home safety modifications and physical therapy. 

Vision Impairment

Older adults with diabetes exhibit a higher prevalence of vision impairment due to retinopathy, cataracts, and glaucoma, increasing risks of falls, isolation, and depression (20). Annual ophthalmologic evaluation is recommended, with early intervention (e.g., corrective lenses, surgery) to preserve functional status (9).

Pain

Neuropathic pain, common in elderly patients with diabetes complicated by peripheral neuropathy, is frequently undertreated. In general chronic pain is more common in adult individual with diabetes and is associated with poorer diabetes self-management (21); and chronic pain is strongly correlated with blood glucose fluctuation parameters in older patients with type 2 diabetes (22).   

Hypoglycemia

Elderly patients with diabetes have elevated risk of hypoglycemia due to age-related physiological changes, such as impaired counterregulatory responses, declining renal function, and reduced hypoglycemia awareness. These risks are increased by polypharmacy, and the use of high-risk medications like insulin or sulfonylureas (23). Hypoglycemia in older adults is associated with severe outcomes, including falls, cognitive impairment, cardiovascular events, and increased mortality (9). The chapter entitled Older Adults: Standards of Care in Diabetes—2025 from the American Diabetes Association (ADA) (9) emphasizes that frailty, comorbidities, and limited life expectancy further amplify vulnerability, necessitating individualized glycemic targets (e.g., HbA1c 7.5–8%) and simplified regimens to mitigate risk. To reduce the risk of hypoglycemia, drugs which can cause hypoglycemia (such as sulfonylureas, meglitinides, and insulin) should be avoided when possible and continuous glucose monitoring (CGM) should be offered to older adults on insulin therapy (9). In selected older adults, especially those with preserved cognitive and functional capacity, automated insulin delivery systems may further reduce hypoglycemia risk and improve glucose stability.

Fractures

Fracture risk should be assessed in older adults with diabetes starting no later than the age of 65 (5), as it is clear that fracture risk is significantly increased in people with both Type 1 and Type 2 diabetes (24)  .  Although bone density should be evaluated with DEXA, it appears that fracture risk is increased beyond that expected based upon bone mineral density alone, with higher risk seen with longer duration of disease (>26 years in patients with type 1 diabetes and >10 years in patients with Type 2 diabetes)  (25, 26), higher A1C, hypoglycemia, presence of neuropathy, or family history of fracture (25, 27).   All patients with diabetes should have adequate intake of calcium (1000-1200 mg/d) and vitamin D, supplied through diet and/or supplements, and should be encouraged to have regular physical activity in order to avoid sarcopenia and reduce fall risk. One should consider the impact of diabetes medications on bone health including possible increased fracture risk with pioglitazone use, and increased risk of falls and fracture with hypoglycemia due to use of insulin or sulfonylureas. Antiresorptive or osteoanabolic medications should be considered for people with diabetes who have low bone mineral density with a T-score of <-2.0, who have experienced a fragility fracture, or who have elevated fracture risk based on FRAX score (5). It is noted that one may consider FRAX calculation using an age 10 years older than the actual age, designating the patient as having rheumatoid arthritis as a proxy for presence of diabetes, or inputting a T-score that is 0.5 SD lower than the actual value to account for increased fracture risk seen in patients with diabetes. 

TYPE 2 DIABETES MANAGEMENT   

Treatment goals for older adults with diabetes must account for the diverse characteristics of this population, including variations in comorbidities, life expectancy, self-management abilities, psychological factors, and available social support. As a result, these goals should be tailored to align with individual circumstances, as well as the preferences and capacity of patients and their families to adhere to medication regimens and lifestyle changes (9, 12). Diet and exercise, both aerobic and resistance training, remain the cornerstones of diabetes therapy and should be emphasized at every patient visit to reinforce their foundational role in management (9). In the Diabetes Prevention Program, the older patients have better glycemic control over time if they adhere to a lifestyle program (28). Patients with dementia pose a distinct challenge, often requiring adjustments to standard treatment objectives. Across all elderly patients, minimizing the risks of hypoglycemia is a critical priority due to its severe consequences (9, 29). At the same time, the dangers of excessive hyperglycemia—such as dehydration, electrolyte imbalances, urinary incontinence, dizziness, falls, and hyperglycemic emergencies—must also be carefully managed.

Historically, many studies on intensive glycemic control excluded older adults, leaving a gap in evidence specific to this group. More recent guidelines, however, provide targeted recommendations. The American Geriatrics Society (AGS), the Endocrine Society, and the ADA suggest an A1C target range of 7.5–8% for most older adults (9, 30). For frail individuals with multiple comorbidities or a life expectancy of less than 5 years, a higher A1C target may be appropriate. Conversely, a lower A1C goal (e.g., around 7.5%) could be suitable for older adults with few comorbidities and preserved functional status (9, 30). These recommendations emphasize balancing glycemic control with safety and quality of life (see Table 2). Medication choices are guided by the treatment algorithm from the ADA and the European Association for the Study of Diabetes (EASD), as well as the Endocrine Society Guidelines, with specific adaptations to address the limitations and needs of older adults (9) (see Table 3).

	Table 2. Treatment Targets for Older Patients with Diabetes

	Patient characteristics and overall health
	A1C goal
	Fasting/ preprandial and HS BGs
	BP goal
	Lipid goal

	Generally healthy (0-2 coexisting chronic illnesses, intact cognitive and functional status.) Longer life expectancy.
	<7.0%-7.5%
	80-130 mg/dl premeal, 80-150 mg/dl QHS*
	<130/80
	On statin therapy.

	Intermediate health (3 or more comorbidities and mild cognitive or functional impairment). Intermediate life expectancy
	<8.0%
	90-150 mg/dl
100-180 mg/dl QHS
	<130/80
	On statin therapy

	Very poor health (End stage medical condition, residence in LTC facility, severe cognitive impairment), Limited life expectancy, tight control of uncertain benefit 
	<8.5%*
	100-180 mg/dl
110-200 mg/dl QHS
	<140/90
	Consider statin therapy


*Avoid reliance on A1C

	Table 3. Glucose Lowering Medications

	Medication
	A1C % reduction
	Hypoglycemia 
risk
	Limitations in older adults

	Initial therapy in absence of CAD, CHF or CKD (monotherapy)

	Biguanide (metformin)  
	1-2
	negligible
	- Caution with decreased renal function (use submax dose for eGFR<45 ml/min, stop if <30 ml/min)
- GI side effects
- Possible weight loss
-Monitor yearly for B12 deficiency

	Addition of a second drug (Two-drug Therapy)

	GLP-1 receptor agonist
	0.5-1.5
	Negligible (as monotherapy)
	-GI side effects (pancreatitis contraindication)
- Injectable (requires training)
- Weight loss
- Cost	

	SGLT-2 Inhibitors
	0.4-1.16
	Negligible 
	-Hypovolemia 
- Acute Kidney Injury
- Urinary tract infection 
- Genital candidiasis 

	Sulfonylurea
	1-1.5
	Moderate/
high 
	-Fasting hypoglycemia
-Caution with decreased renal function (not recommended if eGFR<30 ml/min)
-Avoid glyburide

	Meglitinide
	0.5-1.5
	Moderate
	- Complexity: frequent dosing, carbohydrate counting
- Hypoglycemia if not correctly used

	Thiazolidinedione
	0.5-1.4
	Negligible
	- Edema: contraindicated in NYHA Class III or IV heart failure
- Increase risk of long bone fracture
-Increased risk of bladder cancer?
-Weight gain

	DPP-4 Inhibitor
	0.5-0.8
	Negligible
	- Contraindicated w/ history of pancreatitis 
- Dose adjustment for renal impairment except linagliptin
 

	Basal Insulin
	variable
	High
	- Injectable (requires training)
- Weight gain



Biguanides: Metformin Hydrochloride

Metformin remains a cornerstone of diabetes management and preferable first choice in elderly patients, if not contraindicated. Its key advantages include a low risk of hypoglycemia when used alone and no associated weight gain, making it particularly appealing for older adults (9). Common side effects—such as bloating, flatulence, and diarrhea—are typically mild and can often be mitigated by starting with a low dose and gradually increasing it over time.

The rare but serious risk of lactic acidosis remains a concern, particularly in patients with compromised renal function, active liver disease, sepsis, heart failure, or advanced lung disease. Since metformin is cleared entirely by the kidneys, its use requires careful consideration in the elderly, who may have age-related declines in renal function. Current guidelines recommend a reduced dose when estimated glomerular filtration rate (eGFR) falls below 45 mL/min/1.73 m², with discontinuation advised if eGFR drops below 30 mL/min/1.73 m² (9). Metformin should not be started in patients with an eGFR below 45 mL/min/1.73 m², and it should be paused during scenarios that could abruptly worsen kidney function, such as acute illness, hospitalization, or iodinated contrast imaging procedures. Encouragingly, recent research suggests metformin may reduce the risk of delirium in older adults with type 2 diabetes, with greater reductions observed at higher doses (31). Moreover, recent research studies have suggested a decrease in the progression of osteoarthritis , though confirmation in larger trials is needed (32, 33). This potential protective effect could enhance its value in frail elderly patients, though clinicians should remain attentive to overall health status and concurrent medications.

Long-term metformin use has also been linked to vitamin B12 deficiency, a concern amplified in older adults who may already be at risk for malnutrition. Routine monitoring of B12 levels is advised for those on prolonged therapy, with supplementation provided as needed. Despite these considerations, metformin remains a preferred first-line option for managing diabetes in elderly patients, especially when avoiding hypoglycemia is a priority, provided renal function and overall clinical status are adequately monitored (9).
 
GLP-1 Receptor Agonists

Exenatide (generic daily exenatide, weekly Bydureon BCise®), Liraglutide (Victoza®), Dulaglutide (Trulicity®), Lixisenatide (Adlyxin®) and Semaglutide (Ozempic®, Rybelsus®) act as analogs of the incretin glucagon-like peptide-1. They thereby enhance glucose stimulated insulin secretion, inhibit secretion of glucagon in a glucose dependent manner, slow gastric emptying, and act centrally to promote satiety. These agents result in significant weight loss in most, but not all patients. They are indicated as monotherapy as well as for use in combination with SGLT2 inhibitors, sulfonylureas and/or metformin, long-acting insulin, or in combination with prandial insulin (34, 35).  Exenatide and lixisenatide generally reduce A1c by 0.5-1%, whereas extended release exenatide, liraglutide, dulaglutide and semaglutide have been noted to be more potent in A1C lowering, achieving reductions of up to 1.86%. Further, studies comparing addition of prandial insulin or GLP-1 receptor agonists to basal insulin therapy have revealed similar A1C efficacy with less hypoglycemia and weight gain (35). Up to 40% of patients have gastrointestinal side effects including nausea, vomiting, and abdominal discomfort. These tend to decrease over time, but sometimes require the drug to be stopped (36). The risk of cholelithiasis and acute cholecystitis increases slightly with dose and duration of treatment (37). The association between these agents and acute pancreatitis is controversial; a meta-analysis of four large cardiovascular outcome studies did not demonstrate an increased risk of pancreatitis or pancreatic cancer with GLP-1 receptor agonist treatment (38). They should also be avoided in most patients with gastroparesis, given the potential for symptom worsening. In addition, peri-procedural concerns have emerged regarding delayed gastric emptying and aspiration risk during anesthesia, and current guidelines recommend withholding GLP-1 receptor agonists prior to elective procedures when appropriate (39). Additionally, these agents have also been associated with an increased risk of thyroid C-cell tumors in rodents and should not be used in patients with a personal or family history of MEN-2 or medullary thyroid cancer.  When combined with insulin or sulfonylureas, GLP-1 receptor agonists may increase the risk of hypoglycemia; dose reduction of the concomitant agent should be considered during initiation or titration. The cardiovascular outcome trials for liraglutide, semaglutide, and dulaglutide revealed a decreased risk in fatal and nonfatal myocardial infarction and stroke as well as death over a 2-5.4-year period (40-42). Additionally, semaglutide treatment has been associated with a reduction in decline of glomerular filtration rate (EGFR) or development of renal failure (43) as well as a reduction of heart failure symptoms in obese patients with heart failure (HF) and preserved ejection fraction (EF) (44). 
 
Both liraglutide and semaglutide have been shown to reduce metabolic-associated steatohepatitis (46, 47). Weight loss with GLP-1 receptor agonists reflects reductions in both adipose and lean mass. In older adults, excessive lean mass loss may contribute to sarcopenia, frailty, and functional decline. Resistance or strength training should be encouraged to preserve muscle mass, and emerging combination therapies targeting the prevention of muscle loss during GLP-1 therapy are in development (45).  

A GLP-1 receptor agonist with proven benefit should be considered as first line therapy in patients with diabetes and known cardiovascular disease or high cardiovascular risk (age >55 with vascular stenosis, left ventricular hypertrophy, eGFR<60 ml/min, or albuminuria), as well as in those with chronic kidney disease (EGFR <60 ml/min and/or albuminuria), obesity and HF with preserved EF, or obesity and metabolic dysfunction-associated steatotic liver disease (MASLD). It should also be strongly considered in those with diabetes and obesity, or who are unable to reach glycemic goals with use of other (non-injectable) therapies.

Dual GIP/GLP-1 Receptor Agonist

Tirzepatide (Mounjaro®) is the first dual incretin agonist on the market. Similar to GLP-1RA’s, it enhances insulin secretion in a glucose dependent manner, decreases glucagon secretion in a glucose dependent manner, and slows gastric emptying. In addition, it prevents apoptosis of beta cells and helps with lipid metabolism, thereby improving insulin sensitivity. Similar to the GLP-1RA’s, side effects include nausea, vomiting, diarrhea, and reduced appetite, and its use is contraindicated in patients with a history of pancreatitis, cholelithiasis, as well as a personal or family history of medullary thyroid carcinoma (MTC) or MEN 2 (includes MTC). It is most often used in obese patients with diabetes who seek weight loss and strong A1C reduction (2-2.5%) (48). Tirzepatide has been shown to improve metabolic dysfunction-associated steatohepatitis (MASH) and liver fibrosis in a small study of obese patients with or without diabetes (49). The impact of tirzepatide on cardiovascular outcomes is under active investigation. Results from the SURPASS-CVOT trial have been announced and presented at the European Association for the Study of Diabetes (EASD) but are not yet published. Cardiovascular events were reduced to a similar degree with tirzepatide and dulaglutide. Moreover, tirzepatide has demonstrated benefit in patients with heart failure and preserved ejection fraction (50).

Sodium-Glucose Cotransporter 2 (SGLT2) Inhibitors

Canagliflozin (Invokana®), empagliflozin (Jardiance ®), ertugliflozin (Steglatro ®), bexagliflozin (Brenzavvy®) and dapagliflozin (Farxiga ®) are FDA approved drugs that inhibit renal absorption of glucose resulting in increased urinary glucose excretion. They reduce A1c by 0.37%-1.16%, have a low risk for hypoglycemia, and result in a modest decrease in blood pressure as well as weight loss. 
Large cardiovascular outcome trials demonstrated that empagliflozin and canagliflozin significantly reduced death from cardiovascular causes in patients with type 2 diabetes and established cardiovascular disease (51, 52). However, these agents did not show statistically significant reductions in myocardial infarction (MI) or stroke. Thus, while SGLT2 inhibitors modestly affect atherosclerotic events, their cardiovascular benefit is primarily driven by reductions in heart failure hospitalizations and cardiovascular mortality, rather than by decreases in MI or stroke. Empagliflozin, canagliflozin, and dapagliflozin have consistently demonstrated substantial benefit in reducing hospitalizations for heart failure and slowing the progression of chronic kidney disease (CKD) (52, 53). A recent meta-analysis of patient-level data (54) suggested that the magnitude of benefit on cardiovascular and renal outcomes may be even greater in older adults with diabetes compared to younger populations. 
The most common adverse effects include genital mycotic infections and urinary tract infections (55). Lightheadedness and volume depletion may occur, particularly in the elderly, due to osmotic diuresis. Notably, for individuals 75 years of age or older, canagliflozin has been shown to have a higher incidence of adverse events secondary to osmotic diuresis and volume depletion (56). SGLT2 inhibitors also carry a small but clinically important risk of euglycemic diabetic ketoacidosis (DKA), especially in patients using insulin or those with reduced caloric intake or acute illness.

All agents are most effective for glucose lowering with eGFR of >60 ml/min, and glucose lowering effect wanes significantly below an EGFR of 45; however, they are cardioprotective with lower eGFR  (58) and are indicated to be initiated for renal protection to an EGFR of >20 ml/min. SGLT2 inhibitors are preferred in patients with heart failure (particularly those with reduced ejection fraction), CKD with adequate renal function, or both. They should be considered as first-line therapy in patients with diabetes and established heart failure, whether reduced or preserved EF, or with CKD (eGFR <60 mL/min or albuminuria), as well as in those with high cardiovascular risk, where prevention of heart failure and kidney disease progression is a major therapeutic goal.  

Sulfonylureas: Glyburide, Glipizide, Glimepiride

Sulfonylureas—such as glyburide (Diabeta®, Glynase®, Micronase®), glipizide (Glucotrol®), and glimepiride (Amaryl®)—work by binding to sulfonylurea receptors on pancreatic beta cells, triggering insulin release independent of glucose levels. These agents have a long history of use and established efficacy in lowering blood glucose (9). However, their safety profile in older adults warrants careful consideration. All sulfonylureas are metabolized by the liver and should be avoided in patients with active liver disease. Glyburide, in particular, is cleared renally along with its active metabolites, increasing the risk of prolonged hypoglycemia in those with kidney impairment, making it less suitable for elderly patients with declining renal function. Glipizide and glimepiride, despite having a lower hypoglycemic risk, should be avoided if possible in the geriatric population, because the risk may outweigh the benefit (30). Sulfonylureas treatment in the elderly increases the risk of fall and fracture (59) and all risk mortality (60). 

In the geriatric population alternatives like short-acting insulin secretagogues (meglitinides) or DPP-4 inhibitors may be considered to better align with the patient’s needs and safety.

Meglitinides: Nateglinide, Repaglinide

Meglitinides—nateglinide (Starlix®) and repaglinide (Prandin®)—also stimulate insulin release by targeting sulfonylurea receptors but differ from sulfonylureas with their rapid onset and short duration of action. Taken just before carbohydrate-containing meals, they excel at controlling postprandial glucose spikes (9). This dosing schedule can challenge adherence in older adults who may struggle with frequent administration, but it suits those with irregular mealtimes or variable appetites—common scenarios in the elderly.  Side effects include hypoglycemia and weight gain, though the risk of severe hypoglycemia is lower than with sulfonylureas due to their short action. Metabolized by the liver, meglitinides should be avoided in active liver disease but remain a valuable option for older patients with renal insufficiency, where sulfonylureas like glyburide may pose greater risks. Although there are no clinical trials explicitly investigating the safety of meglitinides in the elderly, they are likely a safer option compared to sulfonylureas. 

Thiazolidinediones: Pioglitazone, Rosiglitazone

Thiazolidinediones (TZDs)-pioglitazone (Actos®) and rosiglitazone (Avandia®) - enhance insulin sensitivity in fat and muscle by activating PPAR-γ receptors, potentially preserving beta-cell function and delaying the need for additional therapies (61). Their effect builds slowly, often requiring months to fully impact glycemic control, which may test patience in treatment plans.

TZDs come with notable side effects that limit their use in older adults. Weight gain occurs due to increased subcutaneous fat deposition, while fluid retention can lead to peripheral edema and exacerbate heart failure—a concern significant enough to earn an FDA black box warning for both drugs (30). Additionally, TZDs are linked to increased bone loss and fracture risk, posing a hazard for elderly patients with osteoporosis (62, 63). Both drugs are metabolized by the liver and contraindicated in hepatic dysfunction. Past concerns about rosiglitazone’s cardiovascular safety, including a potential link to myocardial infarction, led to its withdrawal from Europe in 2010 and tight FDA restrictions in the U.S. However, the FDA lifted these restrictions in 2013 after re-evaluating data, confirming no elevated cardiovascular risk (9). Pioglitazone, meanwhile, has shown potential cardiovascular benefits in some studies in the elderly population (64).

Given these safety concerns-especially fluid retention, and fracture risk-TZDs are typically considered third-line options for elderly patients, reserved for cases where other therapies are unsuitable (9).

α-Glucosidase Inhibitors: Acarbose, Miglitol

α-Glucosidase inhibitors—acarbose (Precose®) and miglitol (Glyset®)—work by blocking α-glucosidase enzymes in the small intestine’s brush border, slowing carbohydrate breakdown and reducing glucose absorption. This mechanism effectively lowers postprandial hyperglycemia, typically reducing A1C by 0.5–1% (9). A key advantage is their lack of hypoglycemia risk when used alone, making them an option for older adults where avoiding low blood sugar is critical. However, when combined with insulin or sulfonylureas, hypoglycemia can occur, requiring treatment with pure glucose (e.g., tablets or gel) rather than complex carbohydrates, as the drug delays their absorption.

The main drawbacks are gastrointestinal side effects, including abdominal bloating and diarrhea, which can discourage adherence, especially in elderly patients. These effects can be minimized by starting with a low dose, titrating slowly, and moderating carbohydrate intake at meals (65). Acarbose is metabolized by the liver and contraindicated in active hepatic disease, while miglitol is absorbed systemically and excreted by the kidneys, making it unsuitable for patients with significant renal impairment (e.g., eGFR <25 mL/min/1.73 m²). Though less commonly used today due to tolerability issues, these agents remain a niche choice for elderly patients needing postprandial control without hypoglycemia risk.

Dipeptidyl Peptidase IV Inhibitors (DPP4 Inhibitors)

Sitagliptin (Januvia®), alogliptin (Nesina®), saxagliptin, and linagliptin (Tradjenta®) act to inhibit the breakdown of intrinsically made GLP-1 and GIP, thereby enhancing glucose stimulated insulin secretion and suppressing glucagon secretion in a glucose-dependent manner. They can be used as monotherapy or in combination with metformin or thiazolidinedione and insulin. They do not appear to cause hypoglycemia when used as monotherapy or in combination with metformin or thiazolidenediones. Treatment with DPP-4 inhibitors provides similar glycemic control as seen with sulfonylureas with less hypoglycemia and weight gain in elderly patients (66). It has been reported that these agents can cause severe joint pain, and this resolves with stopping the medication (67). There is a possible increased risk of pancreatitis and pre-cancerous changes of the pancreas (68, 69). The cardiovascular outcome trial with saxagliptin (70) revealed a slightly increased risk of hospitalization for heart failure with its use. The name brand formulation was permanently discontinued in March 2023, but a generic formulation remains on the US market for considerably lower price.  This was not seen in the cardiovascular outcome trial with alogliptin (71), but the FDA concluded that it “may increase the risk of heart failure” (04/05/2016 FDA Drug Safety Communication) and both drugs have warnings in their labelling. In contrast, there was no observed increased risk with sitagliptin or linagliptin (72, 73). 

There is a slight increased risk of pancreatitis of ~1:1000 in large cardiovascular outcome trials with these agents (74).

DPP4-inhibitors remain a valuable option for managing Type 2 diabetes in the elderly, offering effective glycemic control with a favorable safety profile.

Insulin 

Exogenous insulin replaces or augments the total insulin present to achieve glycemic control. Insulin can be added to oral therapy in the elderly with diabetes as a basal injection of intermediate or long-acting insulin (75). However, if this does not achieve glycemic control, transition can be made to an insulin regimen with basal and prandial components; in this case, most oral diabetes medications can be discontinued, thus helping to eliminate polypharmacy. In elderly patients with a variable appetite, one can dose the prandial insulin post meal based upon grams of carbohydrate consumed to reduce the risk of hypoglycemia (76, 77). Because of the high risk of hypoglycemia in the elderly population, simplified regimens using morning long acting basal insulin may be preferred to prevent nocturnal hypoglycemia; further, there should be greater caution when titrating the insulin dose (77). Insulin therapy can be especially burdensome for an elderly patient because of the complexity of the treatment. Visual impairment can be addressed with the use of a pen device to dispense insulin or the attachment of a magnifying glass to the syringe. Because insulin is degraded by the kidneys, care must be taken to reduce the dose in the setting of renal impairment to avoid hypoglycemia. 

Elderly patients with diabetes who should be considered for insulin therapy at the onset include those with type 1 diabetes, diabetes secondary to pancreatic insufficiency, or those with a history of ketonuria, weight loss, or severe symptoms (78). It is notable that the American Diabetes Association has incorporated in their guidelines an algorithm published by Munshi and colleagues (79) which encourages simplification of regimens consisting of multiple daily injections of insulin for patients with type 2 diabetes and intact C-peptide. This algorithm encourages substitution of prandial insulin with oral therapy(ies) which do not cause hypoglycemia, and use of morning insulin glargine, a long-acting insulin analog, as a means of decreasing hypoglycemia overall. Recent studies (80) document that we have not significantly decreased use of insulin or decreased rates of hypoglycemia in our older patients, and it is key that we make this a focus of our care. In older adults with type 2 diabetes, the prevalence of “diabetes overtreatment,” defined according to glycated hemoglobin (HbA1c) <7% with the use of insulin or sulfonylureas, ranges from 26% to 40% (13). Combinations of insulin-GLP-1 receptor agonist such as glargine insulin/lixisenatide (iGlarLixi) (Soliqua) and degludec insulin/liraglutide (iDegLira) (Xultophy) are available for use and they can simplify therapy for some.

TYPE 1 DIABETES MANAGEMENT 

Patients with Type 1 diabetes are living longer due to improvements in care. Although the exact prevalence in older patients is not known, in individuals 60 years of age and older, Type 1 diabetes affects up to ~30 persons per 100,00 per year in the Unites States (81). Additionally, newer oncologic therapeutics targeting the immune system (check point inhibitors) contribute to new onset diabetes with insulin deficiency in an ever-enlarging group of patients. It is critical that insulin deficiency is identified in these patients to ensure that insulin therapy is never stopped as a means of “simplifying” their treatment; measurement of islet autoantibodies as well as C-peptide can help clarify the type of diabetes a patient has in order to guide therapy. Insulin can be delivered as multiple daily injections or via insulin pump. Continuous glucose monitoring (CGM) is approved for use by Medicare for all patients on insulin therapy and can play a vital role in improving glycemic control based on A1C and glycemic variability, as well as decreasing the risk of hypoglycemia (82). A small study additionally revealed enhanced time-in-range and reduction in hypoglycemia with use of closed-loop pump therapy compared with sensor-augmented pump therapy (83), showing the former may be a good option in those older patients who are technologically savvy or have an available family member who can help them with such. 

As our patients with type 1 diabetes age, there are an increasing number of them who are frail and unable to be independent in their diabetes self-care, especially in the setting of insulin deficiency. Use of ultralong acting basal insulins, such as degludec, provide flexibility in the timing of the dose to be delivered by a caregiver (84). Further, use of CGM’s permit data to be transmitted remotely to providers who can help with insulin dosing adjustments and CGM data can be shared with a caregiver. Both use of analog insulins and CGM can help in avoidance of hospitalization as well as unrecognized or severe hypoglycemia (84). Simplification of a regimen may include moving the long acting insulin to the morning to help avoid nocturnal hypoglycemia, dosing mealtime insulin based on small, medium or large meals rather than carbohydrate counting, and use of a fixed gentle corrective scale (85). For patients who require placement in a long-term care facility, it is critical that the facility understands that the patient is insulin deficient and requires basal and supplemental insulin even when not eating; staff may additionally require education in diabetes management, including use of newer technologies such as CGM. Patients should be periodically assessed for the presence of micro- and macrovascular complications, presence of hypoglycemic unawareness, episodes of severe hypoglycemia, cognitive and physical function, presence of comorbidities and geriatric syndromes, as well as living status and family and social support (85). The aforementioned areas should guide one’s glycemic targets as well as therapeutic options. For older adults on insulin, specific goals for CGM metrics have been recommended, including lower percentage time in range (>50%) and a lower percentage of time spent in hypoglycemia (<1%) (86). 

CONTINUOUS GLUCOSE MONITORING 

The adoption of CGM is increasingly prevalent among older adults with diabetes, offering a crucial tool for addressing the heightened risks of hypoglycemia and hyperglycemia in this population (87). Age-related physiological changes, including diminished counterregulatory responses, polypharmacy, and the presence of comorbidities such as renal impairment and cognitive dysfunction, make traditional glucose monitoring methods less effective and increase the likelihood of glucose fluctuations. Recognizing these challenges, the American Diabetes Association (ADA) suggests CGM for older adults with type 1 and type 2 diabetes, emphasizing its role in reducing hypoglycemia risk and enhancing glucose control (9). While CGM has been well-established as an effective intervention for younger adults with type 1 and insulin-treated type 2 diabetes, emerging evidence now supports its benefits in older populations, demonstrating its ability to improve glycemic control and minimize hypoglycemic episodes (88).

A recent prospective observational study confirmed the feasibility and effectiveness of CGM in older adults with T2DM, particularly in reducing hypoglycemia and glycemic variability (89). Notably, participants—despite not receiving a structured CGM education program—were able to interpret their glucose data and make meaningful self-directed therapeutic adjustments, underscoring the potential of CGM in empowering older patients to manage their diabetes more effectively. Beyond clinical outcomes, CGM has been linked to enhanced quality of life in older adults. Surveys indicate that CGM users report lower fear of hypoglycemia, reduced emergency visits, and an overall sense of improved well-being (90). However, the diverse nature of the older adult population—including differences in cognitive function, physical ability, and social support systems—may influence the extent to which CGM can be successfully adopted and utilized (88).Therefore, individualized assessments and tailored support strategies are essential to maximize the benefits of CGM for older adults.

GOALS OF TREATMENT 

The primary goal of diabetes management in older adults is to prevent or delay complications while optimizing quality of life, taking into account the individual’s health status, life expectancy, functional abilities, and personal preferences. The United Kingdom Prospective Diabetes Study (UKPDS) and the Diabetes Control and Complications Trial (DCCT) demonstrated that tight glycemic control reduces the onset and progression of microvascular complications (91). However, in older adults who may be frail or at risk of hypoglycemia, it is crucial to balance the potential benefits of intensive glucose management with the associated risks (9, 12, 30) (Table 2).

Individualized Glycemic Targets 

The American Diabetes Association (ADA) and American Geriatrics Society (AGS) emphasize individualized glycemic targets based on comorbidities, cognitive function, and life expectancy:

· A1c <7.0%-7.5% for generally healthy older adults with good functional status.
· A1c <8.0% for older adults with multiple chronic illnesses, increased risk of hypoglycemia, or fall risk.
· Avoid reliance on A1C for those with limited life expectancy, advanced complications, or residing in long-term care facilities​.
 
COMPREHENSIVE RISK FACTOR MANAGEMENT 

Beyond glycemic control, treatment should address other cardiovascular and metabolic risk factors to reduce diabetes-related complications:

Blood Pressure (BP)

· Target <130/80 mmHg for most older adults.
· Target <140/90 mmHg for those with short life expectancy, advanced chronic disease, or in long-term care facilities.
· Lowering systolic BP below 120 mmHg is not recommended due to increased risks of falls and cognitive decline​.

 
Lipid Management

· Annual fasting lipid panels are recommended.
· Moderate-intensity statins for all adults ≥40 years old with diabetes.
· High-intensity statins for individuals with additional cardiovascular risk factors.
· Ezetimibe or PCSK9 inhibitors may be added for very high-risk patients with LDL >55 mg/dL despite statin therapy​.
· In elderly patients, it is important to consider the overall health, comorbidities, and life expectancy when setting lipid goals. It is important to adjust statin therapy based on frailty and potential side effects.

Antiplatelet Therapy

· Routine aspirin use is not recommended due to the risk of bleeding, unless there is a history of cardiovascular disease.

Tobacco Cessation

· Physicians should provide counseling and pharmacologic interventions for smoking cessation.

Metabolic-Dysfunction Associated Steatotic Liver Disease (MASLD)

The American Diabetes Association now recommends that all patients with Type 2 diabetes be screened for their risk of developing cirrhosis due to MASLD using a Fib-4 calculation (mdcalc.com/calc/2200/fibrosis4-fib-4-index-liver-fibrosis) (9). Screening patients with Type 1 diabetes may be considered with additional risk factors including obesity, incidental hepatic steatosis on imaging, or elevated plasma aminotransferases. It is notable that age, transaminases and platelet count factor into this score, and hence patients older than 65 are more likely to have a falsely elevated value. If the Fib-4 score is >1.3, liver stiffness should be assessed to evaluate for significant fibrosis; this can be done with transient elastography (TE) or with the enhanced liver fibrosis (ELF) test if TE is unavailable. Patients with a markedly elevated Fib-4 score of >2.67 or evidence of significant fibrosis on TE or ELF should be referred to hepatology for further evaluation and treatment (9). Endocrine focused treatment includes diet and exercise aimed at weight loss, as well as treatment with medications that may be beneficial in patients with MASH including pioglitazone, tirzepatide or a GLP-1 RA. It should be noted that patients with Type 2 diabetes and MASLD are also at an increased risk of cardiovascular disease and should have aggressive assessment and management of cardiovascular risk factors. 

Screening and Prevention of Microvascular Complications

Older adults with diabetes should undergo regular screening for microvascular complications, but testing frequency should be adjusted for those with limited life expectancy:

RETINAL EXAMS 

Annually or more frequently if at high risk (e.g., retinopathy, symptomatic eye changes, glaucoma, cataracts, A1c >8%).

FOOT EXAMINATIONS 

At least annually, with high-risk patients (neuropathy, previous ulcers) requiring more frequent evaluations.

KIDNEY FUNCTION SCREENING 

Annual microalbuminuria and eGFR testing are recommended except for older adults with limited life expectancy, where its benefit is uncertain​.

Diabetes Self-Management and Education

Patient education plays a critical role in improving outcomes. Older adults and their caregivers should receive guidance on home blood glucose monitoring, recognizing and treating hypoglycemia and hyperglycemia, nutrition counseling and physical activity tailored to functional status, as well as foot care and self-examinations to prevent complications​. Importantly, patients should be taught “sick day” management, which includes guidance on adjusting medications (particularly insulin and agents that may increase dehydration or DKA risk), maintaining hydration, monitoring glucose and ketones more frequently, and recognizing when to seek medical attention during acute illness (9).

CONCLUSIONS

Diabetes management in older adults should be individualized, prioritizing safety, quality of life, and prevention of complications. The treatment approach must balance glycemic control with the risks of hypoglycemia and overtreatment, addressing cardiovascular risk factors, microvascular complications, and patient-centered care​.
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