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List of Recommendations

Role of the endocrinologist and diabetes

care specialist

1.1 In patients aged 65 years and older with newly

diagnosed diabetes, we advise that an endocri-

nologist or diabetes care specialist should work

with the primary care provider, a multidisciplinary

team, and the patient in the development of in-

dividualized diabetes treatment goals. (Ungraded

Good Practice Statement)

1.2 In patients aged 65 years and older with diabetes,

an endocrinologist or diabetes care specialist

should be primarily responsible for diabetes care

if the patient has type 1 diabetes, or requires complex

hyperglycemia treatment to achieve treatment goals,

or has recurrent severe hypoglycemia, or hasmultiple

diabetes complications. (Ungraded Good Practice

Statement)

Screening for diabetes and prediabetes, and

diabetes prevention

2.1 In patients aged 65 years and older without known

diabetes, we recommend fasting plasma glucose

and/or HbA1c screening to diagnose diabetes or

prediabetes. (1|����)

Technical remark: The measurement of HbA1c

may be inaccurate in some people in this age

group because of comorbidities that can affect the

lifespan of red blood cells in the circulation. Al-

though the optimal screening frequency for pa-

tients whose initial screening test is normal

remains unclear, the writing committee advocates

repeat screening every 2 years thereafter. As with

any health screening, the decision about diabetes

and prediabetes screening for an individual patient

depends on whether some action will be taken as a

result and the likelihood of benefit. For example,

such screening may not be appropriate for an older

patient with end-stage cancer or organ system

failure. In these situations, shared decision-making

with the patient is recommended.

2.2 In patients aged 65 years and older without

known diabetes who meet the criteria for pre-

diabetes by fasting plasma glucose or HbA1c, we

suggest obtaining a 2-hour glucose post–oral

glucose tolerance test measurement. (2|���O)

Technical remark: This recommendation is most

applicable to high-risk patients with any of the

following characteristics: overweight or obese,

first-degree relative with diabetes, high-risk race/

ethnicity (e.g., African American, Latino, Native

American, Asian American, Pacific Islander),

history of cardiovascular disease, hypertension

($140/90mmHg or on therapy for hypertension),

high-density lipoprotein cholesterol level,35 mg/dL

(0.90 mmol/L) and/or a triglyceride level .250

mg/dL (2.82 mmol/L), sleep apnea, or physical

inactivity. Shared decision-making is advised for

performing this procedure in frail older people or

in those for whom it may be overly burdensome.

Standard dietary preparation for an oral glucose

tolerance test is advised.

2.3 In patients aged 65 years and older who have

prediabetes, we recommend a lifestyle program

similar to the Diabetes Prevention Program to

delay progression to diabetes. (1|����)

Technical remark:Metformin is not recommended

for diabetes prevention at this time, as it is not

approved by the Food andDrugAdministration for

this indication. As of 2018, a Diabetes Prevention

Program–like lifestyle intervention is a covered

benefit for Medicare beneficiaries in the United

States who meet the criteria for prediabetes.

Assessment of older patients with diabetes

3.1 In patients aged 65 years and older with diabetes,

we advise assessing the patient’s overall health

(see Table 2) and personal values prior to the

determination of treatment goals and strategies (see

Table 3). (Ungraded Good Practice Statement)

3.2 In patients aged 65 years and older with diabetes,

we suggest that periodic cognitive screening

should be performed to identify undiagnosed

cognitive impairment. (2|��OO)

Technical remark:Use of validated self-administered

tests is an efficient and cost-effective way to imple-

ment screening (see text). Alternative screening test

options, such as the Mini-Mental State Examination

or Montreal Cognitive Assessment, are widely used.

An initial screening should be performed at the time

of diagnosis or when a patient enters a care program.

Screening should be repeated every 2 to 3 years

after a normal screening test result for patients

without cognitive complaints or repeated 1 year

after a borderline normal test result. Always evaluate

cognitive complaints and assess cognition in patients

with complaints.

3.3 In patients aged 65 years and older with diabetes

and a diagnosis of cognitive impairment (i.e., mild

cognitive impairment or dementia), we suggest

that medication regimens should be simplified (see

recommendation 3.1) and glycemic targets tailored

(i.e., be more lenient; see recommendation 4.1) to
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improve compliance and prevent treatment-related

complications. (2|��OO)

Technical remark: Medical and nonmedical

treatment and care for cognitive symptoms in

people with diabetes and cognitive impairment

are no different from those in people without

diabetes and cognitive impairment. Depending on

the situation and preferences of the patient,

a primary caregiver can be involved in decision-

making and management of medication.

Treatment of hyperglycemia

Setting glycemic targets and goals

4.1 In patients aged 65 years and older with diabetes,

we recommend that outpatient diabetes regimens

be designed specifically to minimize hypoglyce-

mia. (1|���O)

Technical remark: Although evidence for specific

targets is lacking, glycemic targets should be

tailored to overall health and management

strategies (e.g., whether a medication that can

cause hypoglycemia is used) (see Table 3).

Assessing glycemia in older adults with diabetes

4.2 In patients aged 65 years and older with diabetes

who are treated with insulin, we recommend

frequent fingerstick glucose monitoring and/or

continuous glucose monitoring (to assess glyce-

mia) in addition to HbA1c. (1|��OO)

Lifestyle interventions for older adults

with diabetes

Lifestyle modifications

4.3 In patients aged 65 years and older with diabetes

who are ambulatory, we recommend lifestyle

modification as the first-line treatment of hy-

perglycemia. (1|����)

Nutrition

4.4 In patients aged 65 years and older with diabetes,

we recommend assessing nutritional status to

detect and manage malnutrition. (1|����)

Technical remark: Nutritional status can be

assessed using validated tools such as the Mini

Nutritional Assessment and Short Nutritional

Assessment Questionnaire.

4.5 In patients aged 65 years and older with diabetes

and frailty, we suggest the use of diets rich in

protein and energy to prevent malnutrition and

weight loss. (2|��OO)

4.6 In patients aged 65 years and older with diabetes

who cannot achieve glycemic targets with lifestyle

modification, we suggest avoiding the use of re-

strictive diets and instead limiting consumption of

simple sugars if patients are at risk for malnu-

trition. (2|�OOO)

Technical remark: Patients’ glycemic responses to

changes in diet should be monitored closely. This

recommendation applies to both older adults living

in the community and those in nursing homes.

Drug therapy for hyperglycemia

Glycemic management of diabetes in older adults

with diabetes

4.7 In patients aged 65 years and older with diabetes,

we recommend metformin as the initial oral

medication chosen for glycemic management in

addition to lifestyle management. (1|���O)

Technical remark: This recommendation should

not be implemented in patients who have signif-

icantly impaired kidney function (estimated glo-

merular filtration rate ,30 mL/min/1.73 m2) or

have a gastrointestinal intolerance.

4.8 In patients aged 65 years and older with diabetes

who have not achieved glycemic targets with

metformin and lifestyle, we recommend that other

oral or injectable agents and/or insulin should be

added to metformin. (1|����)

Technical remark: To reduce the risk of hypo-

glycemia, avoid using sulfonylureas and glinides,

and use insulin sparingly. Glycemic treatment

regimens should be kept as simple as possible.

Treating complications of diabetes

Management of hypertension in older adults

with diabetes

5.1 In patients aged 65 to 85 years with diabetes, we

recommend a target blood pressure of 140/90mm

Hg to decrease the risk of cardiovascular disease

outcomes, stroke, and progressive chronic kidney

disease. (1|���O)

Technical remark: Patients in certain high-risk

groups could be considered for lower blood

pressure targets (130/80 mm Hg), such as those

with previous stroke or progressing chronic kid-

ney disease (estimated glomerular filtration

rate,60 mL/min/1.73 m2 and/or albuminuria). If

lower blood pressure targets are selected, careful

1522 LeRoith et al Diabetes in Older Adults Guidelines J Clin Endocrinol Metab, May 2019, 104(5):1520–1574
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monitoring of such patients is needed to avoid

orthostatic hypotension. Patients with high dis-

ease complexity (group 3, poor health, Table 3)

could be considered for higher blood pressure

targets (145 to 160/90mmHg). Choosing a blood

pressure target involves shared decision-making

between the clinician and patient, with full dis-

cussion of the benefits and risks of each target.

5.2 In patients aged 65 years and older with diabetes

and hypertension,we recommend that an angiotensin-

converting enzyme inhibitoror anangiotensin receptor

blocker should be the first-line therapy. (1|���O)

Technical remark: If one class is not tolerated, the

other should be substituted.

Management of hyperlipidemia in older adults

with diabetes

5.3 In patients aged 65 years and older with diabetes,

we recommend an annual lipid profile. (1|��OO)

5.4 In patients aged 65 years and older with diabetes,

we recommend statin therapy and the use of an

annual lipid profile to achieve the recommended

levels for reducing absolute cardiovascular dis-

ease events and all-cause mortality. (1|����)

Technical remark: The Writing Committee did

not rigorously evaluate the evidence for specific

low-density lipoprotein cholesterol targets in this

population, so we refrained from endorsing spe-

cific low-density lipoprotein cholesterol targets in

this guideline. For patients aged 80 years old and

older or with short life expectancy, we advocate

that low-density lipoprotein cholesterol goal levels

should not be so strict.

5.5 In patients aged 65 years and older with diabetes,

we suggest that if statin therapy is inadequate for

reaching the low-density lipoprotein cholesterol

reduction goal, either because of side effects or

because the low-density lipoprotein cholesterol

target is elusive, then alternative or additional

approaches (such as including ezetimibe or pro-

protein convertase subtilisin/kexin type 9 in-

hibitors) should be initiated. (2|�OOO)

5.6 In patients aged 65 years and older with diabetes

and fasting triglycerides .500 mg/dL, we rec-

ommend the use of fish oil and/or fenofibrate to

reduce the risk of pancreatitis. (1|��OO)

Management of congestive heart failure in older

adults with diabetes

5.7 In patients aged 65 years and older who have

diabetes and congestive heart failure, we advise

treatment in accordance with published clinical

practice guidelines on congestive heart failure.

(Ungraded Good Practice Statement)

5.8 In patients aged 65 years and older who have

diabetes and congestive heart failure, the fol-

lowing oral hypoglycemic agents should be pre-

scribed with caution to prevent worsening of

heart failure: glinides, rosiglitazone, pioglitazone,

and dipeptidyl peptidase-4 inhibitors. (Ungraded

Good Practice Statement)

Management of atherosclerosis in older adults

with diabetes

5.9 In patients aged 65 years and older with diabetes

and a history of atherosclerotic cardiovascular

disease, we recommend low-dosage aspirin (75 to

162 mg/d) for secondary prevention of cardio-

vascular disease after careful assessment of

bleeding risk and collaborative decision-making

with the patient, family, and other caregivers.

(1|��OO)

Eye complications in older adults with diabetes

5.10 In patients aged 65 years and older with diabetes,

we recommend annual comprehensive eye ex-

aminations to detect retinal disease (1|����).

Technical remark: Screening and treatment

should be conducted by an ophthalmologist or

optometrist in line with present-day standards.

Neuropathy, falls, and lower extremity problems in

older adults with diabetes

5.11 In patients aged 65 years and older with di-

abetes and advanced chronic sensorimotor

distal polyneuropathy, we suggest treatment

regimens that minimize fall risk, such as the

minimized use of sedative drugs or drugs that

promote orthostatic hypotension and/or hy-

poglycemia. (2|�OOO)

5.12 In patients aged 65 years and older with diabetes

and peripheral neuropathywith balance and gait

problems, we suggest referral to physical ther-

apy or a fall management program to reduce the

risk of fractures and fracture-related complications.

(2|�OOO)

5.13 In patients aged 65 years and older with diabetes

and peripheral neuropathy and/or peripheral

vascular disease, we suggest referral to a podi-

atrist, orthopedist, or vascular specialist for

preventive care to reduce the risk of foot ul-

ceration and/or lower extremity amputation.

(2|��OO)
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Chronic kidney disease in older adults with diabetes

5.14 In patients aged 65 years and older with diabetes

who are not on dialysis, we recommend annual

screening for chronic kidney disease with an

estimated glomerular filtration rate and urine

albumin-to-creatinine ratio. (1|����)

5.15 In patients aged 65 years and older with diabetes

who are in group 3 (poor health, see Table 3) of

the framework and have a previous albumin-to-

creatinine ratio of,30 mg/g, we suggest against

additional annual albumin-to-creatinine ratio

measurements. (2|��OO)

5.16 In patients aged 65 years and older with diabetes

and decreased estimated glomerular filtration

rate, we recommend limiting the use or dosage of

many classes of diabetes medications to mini-

mize the side effects and complications associ-

ated with chronic kidney disease. (1|��OO)

Technical remark: Specific use/dosing guidance

on each class of diabetes medication is provided

in Table 7.

Special settings and populations

Management of diabetes away from home—in

hospitals and long-term care facilities—and

transitions of care

6.1 In patients aged 65 years and over with diabetes

in hospitals or nursing homes, we recommend

establishing clear targets for glycemia at 100 to

140mg/dL (5.55 to 7.77 mmol/L) fasting and 140

to 180 mg/dL (7.77 to 10 mmol/L) postprandial

while avoiding hypoglycemia. (1|��OO)

Technical remark: An explicit discharge plan

should be developed to reestablish long-term glyce-

mic treatment targets and glucose-lowering medica-

tions as the patient transitions to posthospital care.

6.2 In patients aged 65 years and older with diabetes

and a terminal illness or severe comorbidities, we

recommend simplifying diabetes management

strategies. (1|�OOO)

6.3 Inpatients aged 65 years andolderwithout diagnosed

diabetes, we suggest routine screening for HbA1c

during admission to the hospital to ensure detection

and treatmentwhere needed (see the technical remark

in recommendation 2.1). (2|��OO)

Introduction

Scope of guideline
In recognition of the broad nature of the topic, the

Writing Committee has identified topics deemed to have

the greatest impact on the overall health and quality of

life of older individuals (defined here as age 65 years or

older) with diabetes. The Writing Committee has chosen

to use the American Diabetes Association (ADA) defi-

nitions for diabetes and prediabetes (see section 2 on

“Screening for Diabetes and Prediabetes, and Diabetes

Prevention”). We discuss pathophysiology and epide-

miology unique to older adults, evidenced-based treat-

ment strategies, such as lifestyle management and drug

therapy, and the identification and management of

common comorbidities and diabetes-related complica-

tions, such as hypertension, hyperlipidemia, congestive

heart failure (CHF), retinopathy, neuropathy, and

chronic kidney disease (CKD). We also discuss special

settings and type 1 diabetes (T1D). Some topics, such as a

detailed discussion on the use of devices and technology,

are identified as being important for the care of pa-

tients with diabetes but are beyond the scope of the

guideline. Furthermore, we emphasize the heterogeneity

of the older adult population with diabetes and provide

guidance for individualization of treatment plans by

creating a conceptual framework that suggests three

categories of overall health (see “Assessment of Older

Patients With Diabetes”). This framework is discussed in

detail in section 3 and referenced in specific recom-

mendations wherever relevant. Lastly, members of the

Writing Committee sought to incorporate the patient’s

voice into this guideline by developing and administering

a brief survey in collaboration with patient advocacy

organizations/community organizers who helped us

identify individuals with diabetes for participation. The

results of this survey are reported in a designated section

in Appendix B.

Epidemiology
Among older adults with diabetes,.90% have type 2

diabetes (T2D), and in one study, this value was 96% (1).

T2D is an age-related disease with a prevalence of 33% in

the US population aged 65 years or older, and nearly

50% of older people meet the criteria for prediabetes (2).

The incidence of newly diagnosed diabetes is highest

among those aged 65 to 79 years. The reported duration

of T2D among older people is illustrated in Fig. 1 (3).

Although nearly half of those with diabetes aged 60 to 69

years report having had the disease for.10 years,;20%

of individuals over the age 80 years report a duration

of ,5 years. However, the duration of T2D may be

underestimated unless individuals are screened regularly.

The prevalence of diabetes in the United States is pro-

jected to increase dramatically during the next 3 decades;

as the population ages, the numbers of higher-risk mi-

nority groups increase, and people with diabetes live

longer because of decreasing rates of cardiovascular

1524 LeRoith et al Diabetes in Older Adults Guidelines J Clin Endocrinol Metab, May 2019, 104(5):1520–1574
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deaths (4).Moreover, older adults are susceptible to all of

the usual complications of diabetes [reviewed in Refs. (3)

and (5)]. The prevalence rates of end-stage renal disease,

loss of vision, myocardial infarction, stroke, peripheral

vascular disease, and peripheral neuropathy are in-

creased by the presence of diabetes, as illustrated in Fig. 2

for cardiovascular diseases (CVDs) and in Fig. 3 for

microvascular complications (3).

The dramatic effect of age on the incidence of major

diabetes complications is illustrated in Fig. 4 (6). As

summarized in Halter et al. (7), ;50% of individuals

over age 65 years with diabetes have diabetic nephrop-

athy, whichmanifests as albuminuria, impaired glomerular

filtration rate (GFR), or both. Diabetic kidney disease ac-

counts for nearly half of all cases of end-stage renal disease

in the United States, and the rate is highest among those

aged$75 years. The risk for lower extremity amputation is

10-fold greater in older people with diabetes than in those

without diabetes.

Pathophysiology of hyperglycemia
A detailed discussion of the pathophysiology of T2D

and its relationship to aging is beyond the scope of this

report. As summarized recently (8), T2D occurs in the

Figure 2. Cardiovascular complications among adults age $65 y,

by diabetes status, United States, 2007–2010. Data are self-

reported. Error bards represent 95% CIs. [Reproduced from

Laiteerapong N, Huang ES. Chapter 16: Diabetes in older adults. In

Cowie CC, Casagrande SS, Menke A, et al., eds. Diabetes in

America, 3rd ed. Bethesda, MD: National Institutes of Health, NIH

Pub No. 17-1468, 2017; pp 16-1 to 16-26.]

Figure 3. Microvascular complications among adults age $65 y, by

diabetes status, United States, 2005–2010. Diabetes status is self-

reported. Error bars represent 95% CIs. *Retinopathy detected by

nonmydriatic digital fundus photography. Based on 2005–2008

data. †Microalbuminuria defined as an albumin-to-creatinine ratio

of 30 to 300 mg/g. Based on 2007–2010 data. ‡Decreased kidney

function based on eGFR ,60 mL/min/1.73 m2 determined using the

CKD-EPI equation and serum creatinine. 1Estimate is too unreliable

to present; one case (or no cases) or relative SE .50%.

[Reproduced from Laiteerapong N, Huang ES. Chapter 16: Diabetes

in older adults. In Cowie CC, Casagrande SS, Menke A, et al., eds.

Diabetes in America, 3rd ed. Bethesda, MD: National Institutes of

Health, NIH Pub No. 17-1468, 2017; pp 16-1 to 16-26.]

Figure 4. Incidence (per 1000) of major diabetes complications

according to age among adults with diabetes, 2009 (6). ER,

emergency room; ESRD, end-stage renal disease; IHD, ischemic

heart disease. [Reproduced from the National Diabetes Surveillance

System at http://www.cdc.gov/diabetes]

Figure 1. Duration of diabetes among adults aged $60 y, by age,

United States, 2009–2010 (3). [Reproduced from Laiteerapong N,

Huang ES. Chapter 16: Diabetes in older adults. In Cowie CC,

Casagrande SS, Menke A, et al., eds. Diabetes in America, 3rd ed.

Bethesda, MD: National Institutes of Health, NIH Pub No. 17-1468,

2017; pp 16-1 to 16-26.]
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older population as a result of a complex interaction

among genetic, lifestyle, and aging influences [see Fig. 5

(9)]. This complexity means that there is substantial

heterogeneity in the pathophysiology, clinical features,

and rate of progression of the disease among older

people. A recent review summarizes the effects of aging

on glucose tolerance and insulin secretion (8). Notably,

consistent declines in b cell function and insulin secretion

are hallmarks of aging in rodents and humans (10–18).

These impairments limit the response to lifestyle-induced

insulin resistance, resulting in progression to prediabetes

and T2D. Glucose toxicity from chronic exposure to

hyperglycemia can worsen insulin resistance and further

impair pancreatic b cell function (19). Thus, hypergly-

cemia in diabetes may drive further worsening of age-

related impairments of both b cell function and

proliferation. Lipotoxicity from exposure to products of

fat cell lipolysis may also contribute to this vicious cycle

(20), as do visceral obesity and intramyocellular fat.

The heterogeneity of T2D likely reflects the varying

contributions of multiple factors to the development of

hyperglycemia in a given individual or family. Un-

derstanding these factors for an individual patient may

provide a basis for the selection of glucose-lowering

interventions (8).

Systematic Review and Meta-Analyses

The Writing Committee commissioned two systematic

reviews to support this guideline. Both reviews focused

on individuals aged 65 years and older. Although the

target population of this guideline is individuals with

diabetes, concerns about not identifying sufficient evi-

dence necessitated that the two systematic reviews

summarize evidence on individuals with and without

diabetes (presented separately).

The first review attempted to answer the follow-

ing question: In older individuals, does treatment with

antihypertensive pharmacologic therapy lead to im-

provement in patient-important outcomes? The review

identified 19 randomized trials. Antihypertensive therapy

was associated with a reduction in all-cause mortality,

cardiovascular mortality, myocardial infarction, heart

failure, stroke, and CKD. Older patients with diabetes

treated with antihypertensive therapy had lower risk of

CKD without a significant reduction in other outcomes;

however, there was no significant difference in estimates of

beneficial effects between thosewith andwithout diabetes.

The second review attempted to answer the following

question: In older individuals, does treatment with lipid-

lowering pharmacologic therapy lead to improvement in

patient-important outcomes? The review identified 23

randomized trials. For primary prevention, statins re-

duced the risk of coronary artery disease and myocardial

infarction, but not all-cause or cardiovascular mortality

or stroke. These effects were imprecise in patients with

diabetes, but there was no significant interaction between

diabetes status and the intervention effect. For secondary

prevention, statins reduced all-cause mortality, cardio-

vascular mortality, coronary artery disease, myocardial

infarction, and revascularization. Intensive (vs less in-

tensive) statin therapy reduced the risk of coronary artery

disease and heart failure.

In both of the systematic reviews, the quality of evi-

dence, or certainty in the estimates, was high for most

outcomes when evaluated in all older patients. When the

evaluation was restricted to those with diabetes, the es-

timates of beneficial effects were generally similar to

those observed in all older patients, but the CIs were

relatively wide, indicating imprecision. Accordingly, the

corresponding quality of evidence was considered to be

moderate for older patients with diabetes. There was also

no significant difference in estimates (interaction) be-

tween those with and without diabetes, suggesting that

extrapolation of data from the older population at large

to older individuals with diabetes is reasonable.

Figure 5. Model for age-related hyperglycemia (9). [Adapted with permission from Chang AM, Halter JB. Aging and insulin secretion. Am J

Physiol Endocrinol Metab 2003;284:E7–E12.]
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1. Role of the Endocrinologist andDiabetes
Care Specialist

1.1 In patients aged 65 years and older with newly

diagnosed diabetes, we advise that an endocri-

nologist or diabetes care specialist should work

with the primary care provider, a multidisci-

plinary team, and the patient in the development

of individualized diabetes treatment goals. (Un-

graded Good Practice Statement)

1.2 In patients aged 65 years and older with diabetes,

an endocrinologist or diabetes care specialist

should be primarily responsible for diabetes care

if the patient has T1D, or requires complex hy-

perglycemia treatment to achieve treatment goals,

or has recurrent severe hypoglycemia, or has

multiple diabetes complications. (Ungraded Good

Practice Statement)

Evidence

Given the heterogeneity of the population of older

adults with diabetes, the role of the endocrinologist or the

diabetes care specialist in the care of an individual patient

may vary considerably during the course of the disease.

Decision-making about this role requires active partici-

pation and good lines of communication among the

endocrinologist or diabetes care specialist, the primary

care physician, and the patient. Because of the high

burden of diabetes and its complications on overall

health status (21, 22), many older patients benefit from

care by an interdisciplinary team. The endocrinologist or

diabetes care specialist functions as the leader of the

diabetes care team, which includes a nurse educator,

dietician, and others (e.g., pharmacist, psychologist,

social worker). The endocrinologist or diabetes care

specialist may also serve the medical community by

providing up-to-date training in the care of older patients

with diabetes. Possible roles of the endocrinologist or

diabetes care specialist include the following.

No role. Diabetes care is provided by the patient’s pri-

mary care team, which has received up-to-date training in

the care of older patients with diabetes. An endocrinol-

ogist or diabetes care specialist may not be needed for

patients whose hyperglycemia and CVD prevention

treatment goals are easily achieved with lifestyle alone or

with simple oral agent therapy (one or two medications).

Application of the Chronic Disease Model can facilitate

diabetes quality care in the primary care setting (23).

Consultant-only collaborative care. Overall diabetes

care is provided by the patient’s primary care team.

The endocrinologist or diabetes care specialist assists

in assessing the patient’s diabetes status and related

complications and setting treatment goals with recom-

mendations for specific interventions. Consultation may

occur at the time of original diabetes diagnosis or when

there is a change in the patient’s diabetes status (e.g.,

treatment goals no longer being achieved, recurrent

hypoglycemia, development of one or more diabetes

complications). Consultationmay involve only amember

(not all) of the diabetes care team (e.g., nurse educator or

dietician). The endocrinologist or diabetes care specialist

may be asked to initiate insulin therapy for a patient and

then send the patient back to the primary care provider

once stable, or they may consult to assist with glycemic

management when a patient is hospitalized.

Overall diabetes management. For selected patients, the

endocrinologist or diabetes care specialist and the di-

abetes care team are primarily responsible for diabetes

care and collaborate with providers who manage the

patient’s other health problems and comorbidities. This

situation may occur by default if the patient has no

primary care provider or if the patient is already under

the care of the endocrinologist or diabetes care specialist

for long-standing T1D or other endocrine conditions.

Specific indications for the endocrinologist or diabetes care

specialist to assume control of overall diabetes manage-

ment for an older patient include complex hyperglycemia

treatment (use of three or more glucose-lowering agents;

the addition of insulin, especially multiple types or in-

jections), recurrent severe hypoglycemia, multiple diabetes

complications, and a long history of diabetes.

2. Screening for Diabetes and Prediabetes,
and Diabetes Prevention

2.1 In patients aged 65 years and older without

known diabetes, we recommend fasting plasma

glucose and/or HbA1c screening to diagnose di-

abetes or prediabetes. (1|����)

Technical remark: The measurement of HbA1c

may be inaccurate in some people in this age

group because of comorbidities that can affect

the lifespan of red blood cells in the circulation.

Although the optimal screening frequency for

patients whose initial screening test is normal

remains unclear, the writing committee advo-

cates repeat screening every 2 years thereafter. As

with any health screening, the decision about

diabetes and prediabetes screening for an indi-

vidual patient depends on whether some action

will be taken as a result and the likelihood of

benefit. For example, such screening may not

be appropriate for an older patient with end-

stage cancer or organ system failure. In these

doi: 10.1210/jc.2019-00198 https://academic.oup.com/jcem 1527
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situations, shared decision-making with the pa-

tient is recommended.

2.2 In patients aged 65 years and older without

known diabetes who meet the criteria for pre-

diabetes by fasting plasma glucose or HbA1c, we

suggest obtaining a 2-hour glucose post–oral

glucose tolerance test measurement. (2|���O)

Technical remark: This recommendation is most

applicable to high-risk patients with any of the

following characteristics: overweight or obese,

first-degree relative with diabetes, high-risk race/

ethnicity (e.g., African American, Latino, Native

American, Asian American, Pacific Islander),

history of CVD, hypertension ($140/90 mm Hg

or on therapy for hypertension), high-density

lipoprotein cholesterol level ,35 mg/dL (0.90

mmol/L) and/or a triglyceride level .250 mg/dL

(2.82 mmol/L), sleep apnea, or physical inactivity.

Shared decision-making is advised for performing

this procedure in frail older people or in those for

whom it may be overly burdensome. Standard

dietary preparation for an oral glucose tolerance

test is advised.

2.3 In patients aged 65 years and older who have

prediabetes, we recommend a lifestyle program

similar to the Diabetes Prevention Program to

delay progression to diabetes. (1|����)

Technical remark:Metformin is not recommended

for diabetes prevention at this time, as it is not

approved by the Food andDrugAdministration for

this indication. As of 2018, a Diabetes Prevention

Program–like lifestyle intervention is a covered

benefit for Medicare beneficiaries in the United

States who meet the criteria for prediabetes.

Evidence

The ADA defines diabetes and prediabetes based

on glucose measures (24). Importantly, individuals with

prediabetes are at increased risk for progression to di-

abetes and development of CVDs; Table 1 (24) lists the

ADA criteria for prediabetes and diabetes. The fasting

plasma glucose and HbA1c categories allow easy iden-

tification of both diabetes and prediabetes. However,

many people over the age of 60 years affected with

diabetes and prediabetes are not diagnosed unless

an oral glucose tolerance test is performed (2). Impor-

tantly, individuals with prediabetes are at increased

risk for progression to diabetes and development of

CVDs. Population screening demonstrates a high rate of

detection of newly diagnosed diabetes. Additionally,

modeling such studies suggests that early detection and

treatment of diabetes can reduce long-term complications

(25). Furthermore, diabetes and prediabetes criteria

predict risk for subsequent diabetes and CVD similarly in

both older and younger people. The prevalence of dis-

orders of sleep increases with age, and such disorders

have been associated with the development or exacer-

bation of diabetes and risks of cardiovascular events.

Therefore, assessment for sleep disorders and their

treatment should be considered in older patients at risk

for and with diabetes (26).

Progression from prediabetes to diabetes can be

slowed substantially (27–30). Evidence supporting this

observation includes recent meta-analyses involving

Table 1. ADA Criteria for Prediabetes and Diabetes

Prediabetesa Diabetesb

FPG 100 mg/dL (5.6 mmol/L) to 125 mg/dL (6.9 mmol/L) 5 IFG FPG $126 mg/dL (7.0 mmol/L)
OR OR

2-h PG during 75-g OGTT 140 mg/dL (7.8 mmol/L) to 199 mg/dL
(11.0 mmol/L) 5 IGT

2-h PG $200 mg/dL (11.1 mmol/L)
during OGTTc

OR OR
A1C 5.7%–6.4% (39–47 mmol/mol)d A1C $6.5% (48 mmol/mol)d

OR
In a patient with classic symptoms of hyperglycemia
or hyperglycemic crisis, a random PG $200
mg/dL (11.1 mmol/L).

[Data from American Diabetes Association. 2. Classification and diagnosis of diabetes: standards of medical care in diabetes-2019. Diabetes Care. 2019;

42:S13–s28].

Abbreviations: FPG, fasting PG; IFG, impaired fasting glucose; IGT, impaired glucose tolerance; OGTT, oral glucose tolerance test; PG, plasma glucose.
aFor all three tests, risk is continuous, extending below the lower limit of the range and becoming disproportionately greater at the higher end of the

range.
bIn the absence of unequivocal hyperglycemia, diagnosis requires two abnormal test results from the same sample or in two separate test samples.
cThe test should be performed as described by theWorld Health Organization, using a glucose load containing the equivalent of 75-g anhydrous glucose

dissolved in water.
dThe test should be performed in a laboratory using a method that is National Glycohemoglobin Standardization Program certified and standardized to

the Diabetes Control and Complications Trial assay.
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nearly 50,000 subjects (31, 32). In people over the age of

60 years in the Diabetes Prevention Program, lifestyle in-

tervention to reducebodyweight and increasephysical activity

reduced the rate of progression to diabetes by 71% during

4 years (estimated number needed to treat to prevent one

person progressing to diabetes, 5.6). The reduced rate of

progression to diabetes was maintained during 15 years of

follow-up, although the lifestyle intervention was much less

intenseduring the last 10years (28,29).Notably, the impact of

this intervention is cost-effective (27). Additionally, metformin

was less effective in people over the age of 60 years (estimated

number needed to treat, 39.2) in the Diabetes Prevention

Program, and the meta-analyses suggest that drug treatment

tends to have transitory effects on diabetes prevention.

3. Assessment of Older Patients
With Diabetes

Overall health framework

3.1 In patients aged 65 years and older with diabetes,

we advise assessing the patient’s overall health

(see Table 2) and personal values prior to the

determination of treatment goals and strategies

(see Table 3). (Ungraded Good Practice Statement)

Evidence

The treatment strategies and goals developed for older

adults depend on overall patient health, including medical

complexity and functional status. Table 2 (33, 34) provides a

guide for the comprehensive assessment of the older

adult, including the general medical assessment and

diabetes-focused evaluations. Functional status refers

to a person’s ability to perform normal daily activities

required to meet basic needs, fulfill usual roles, and

maintain health and well-being (35). Both aging

and diabetes are independent risk factors for impaired

functional status, and the interaction of these two

factors is highly complex and unique for each patient.

For this reason, recent diabetes guidelines have gener-

ally concluded that care of the aging patient with di-

abetes requires an individualized, rather than purely

algorithmic, approach (36–38). However, there is no

standard tool recommended for the assessment and

documentation of how effectively older adults function in

their lives. Functional status is most often documented

using subsets of specific activities that are necessary for

living independently. They include activities of daily living

(ADLs), that is, bathing, dressing, eating, toileting, and

transferring, aswell as instrumental ADLs (IADLs), that is,

preparing meals, shopping, managing money, using the

telephone, and managing medications (Table 2) (34). In

patients with diabetes, deficits in IADLs identified during

routine evaluation should trigger a more in-depth evalu-

ation of the patient, including a detailed assessment of

hypoglycemia and hyperglycemia, microvascular and

macrovascular complications, and cognition, as discussed

in depth in this guideline.

Table 2. Clinical Care of Older People

General Health Assessmenta General Health Testsb Diabetes-Specific Healthc

Functional status (ADLs/IADLsd) ECG Retinopathy
Depression Lipid panel Nephropathy
Cognition Bone mineral density Neuropathy
Fall risk AAA ultrasound Medical nutrition therapy
Weight (kg)/height (m)2 = BMI Diabetes screening (for nondiabetic persons) Diabetes management
Blood pressure Diabetes self-management training
Tobacco use
Alcohol use
Medication review
Cancer screening
Hearing
Comorbid conditions
Visual acuity
Frailty/physical performance

Abbreviations: AAA, abdominal aortic aneurysm; ADL, activity of daily living; BMI, body mass index; IADL, instrumental activity of daily living.
aAll items are required services to qualify for Medicare coverage of annual wellness examinations for people in the United States.65 y of age, except for

frailty/physical performance (33). These are generally conducted by primary care providers.
bAll items are services covered by Medicare for people in the United State.65 y of age as part of annual wellness examinations at intervals varying from

annually to once per lifetime (33).
cAll items are services covered byMedicare for people in the United States.65 y of age as part of standard diabetes care (33). These are covered annually

except for diabetes management visits, which are covered as recommended by the diabetes care team.
dFunctional status is based on assessment of independence or dependency (having difficulty and receiving assistance) of five ADLs (bathing, dressing,

eating, toileting, and transferring) and five IADLs (preparing meals, shopping, managing money, using the telephone, and managing medications) (34).
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Table 3. Conceptual Framework for Considering Overall Health and Patient Values in Determining Clinical
Targets in Adults Aged 65 y and Older

1530 LeRoith et al Diabetes in Older Adults Guidelines J Clin Endocrinol Metab, May 2019, 104(5):1520–1574

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/jc
e
m

/a
rtic

le
/1

0
4
/5

/1
5
2
0
/5

4
1
3
4
8
6
 b

y
 g

u
e
s
t o

n
 1

6
 A

u
g
u
s
t 2

0
2
2



Overall health in older adults has been described in

terms of frameworks or categories that guide the clinician

to consider multiple factors when assessing the health of

an adult over the age of 65 years. One such framework

was developed by Blaum et al. (35) and was incorporated

into the 2012 ADA consensus report on the care of older

adults with diabetes. The Blaum framework suggests

considering chronic diseases (fewer than three vs three

or more), cognitive or visual impairment (none, mild,

moderate to severe), and IADL dependencies (none vs

two or more) to define functional status. This frame-

work was used to identify three classes of patients

corresponding to increasing levels of mortality risk and

was thus validated as a tool for determining the like-

lihood of benefit of a treatment strategy based on life

expectancy (39). Using this evidence, the Blaum cate-

gories and the 2012 ADA consensus report as guides, we

developed a conceptual framework for overall health

that categorizes patients into good health (group 1),

intermediate health (group 2), and poor health (group

3) groups [Table 3 (39, 40) and “Setting glycemic

targets and goals” under section 4 on “Treatment of

Hyperglycemia”].

Frailty
Frailty can be defined as a state of increased vul-

nerability to physical or psychological stressors

because of decreased physiological reserves in mul-

tiple organ systems that cause a limited capacity

to maintain homeostasis. Moreover, it represents a

predisability condition that can be responsive to in-

tervention (41).

Screening for geriatric syndromes, including frailty,

should be part of a stepped-care approach in older people

with diabetes, particularly in primary and community

care settings. Where there is evidence of moderate to

severe physical or cognitive impairment or functional

loss, referral to geriatricians or other skilled clinicians

for a comprehensive assessment is needed. The impor-

tance of detecting frailty lies in the opportunity to con-

sider targeted interventions that reduce functional decline

and risk of disability.

Any report of a change in mobility, presence of falls,

noticeable decrease in IADLs after recent discharge

from a hospital, or presence of continuing fatigue should

prompt the clinician to screen for functional loss and/or

frailty [Table 4 (42–45)]. An initial screen for physical

impairment can be obtained by using the following

commonly employed measures in geriatric practice (46)

[Table 5 (47–51)].

Screening for sarcopenia
Sarcopenia is an age-related loss of muscle mass that

has now been linked to progressive loss of muscle

strength and reduced physical performance (52). Sar-

copenia is accelerated in the presence of diabetes. Cli-

nicians can refer patients with possible sarcopenia for a

dual-energy X-ray absorptiometry scan, but this pro-

cedure is expensive and may not be convenient. Bio-

electrical impedance analysis is an alternative method for

the assessment of lean muscle mass and may be con-

sidered in place of dual-energy X-ray absorptiometry

scanning. Alternatively, a rapid screening test for sar-

copenia in a clinical setting can be obtained using a

simple five-question instrument called the Sarc-F, which

looks at fall history, ability to lift objects, and difficulties

with mobility. This scale has been validated extensively

and has been shown to be highly predictive of future

disability and hospitalization (53).

Table 4. Tools to Detect Frailty

Assessment Tool Comments

Fried score Well-established physical frailty tool based on data from the
Cardiovascular Health Study; often seen as a reference frame
for studies of frailty in community-dwelling older adults;
requires two procedures/measures (gait speed and grip
strength) and answers to three questions (relating to weight
loss, level of exhaustion, and amount of physical activity); can
identify “prefrail” individuals (42).

Clinical Frailty Scale (Note: A larger 70-item assessment
tool called the Frailty Index is also available.)

Based on data from the Canadian Study of Health and Aging;
seven-point scale; predictive of future events including
mortality; easy to employ in routine clinical practice (43).

FRAIL score Well-validated in multiple population groups; sensitivity and
specificity similar to that of the Fried scale. Comprises only five
questions (no procedures) covering fatigue, climbing stairs,
walking, number of illnesses, and weight loss (44).

[Reproduced with permission from Sinclair AJ, Abdelhafiz A, Dunning T, Izquierdo M, Rodriguez Manas L, Bourdel-Marchasson I, Morley JE, Munshi M,

Woo J, Vellas B. An international position statement on the management of frailty in diabetes mellitus: summary of recommendations 2017. J Frailty

Aging 2018;7:10–20.] (45)
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Cognitive impairment in older adults with diabetes
In the general population, the prevalence of dementia

increases from 1% to 2% at ages 60 to 64 years to 6% to

9% at ages 75 to 79 years to well above 35% in those

who are 90 years and older (54). The population burden

of cognitive impairment in older individuals is even larger

if predementia stages of cognitive dysfunction, such as

mild cognitive impairment (MCI), are also considered.

Epidemiological studies have found clear associations

between diabetes and dementia risk (55). A meta-analysis

including over 1 million individuals presented a pooled

overall relative risk (RR) for dementia in people with

diabetes of 1.73 (95% CI, 1.65 to 1.82) compared to

people without diabetes (56). This increased risk was

present in both Alzheimer’s disease (RR, 1.56; 95% CI,

1.41 to 1.73) and vascular dementia (RR, 2.27; 95% CI,

1.94 to 2.66) (56); notably, however, Alzheimer’s disease

generally was not diagnosed with biomarker support in

these epidemiological studies. Neuropathological studies

indicate that diabetes is primarily associated with an

increase in the burden of vascular pathologies rather than

plaques and tangles, the neuropathological hallmarks of

Alzheimer’s disease (57). Moreover, diabetes is associ-

ated with an increased risk of MCI (RR, 1.21; 95% CI,

1.02 to 1.45) (58) and an increased rate of conversion

fromMCI to dementia (OR, 1.65; 95% CI, 1.12 to 2.43)

(59). Of note, these numbers primarily apply to patients

with T2D because data on older individuals with T1D are

still scarce.

With the aging of the population and trends in di-

abetes prevalence, the combination of cognitive im-

pairment and diabetes is likely to become more common,

having implications for diabetes care. Clearly, cognitive

impairment in patients with diabetes is associated with

poorer diabetes self-management and glycemic control

(60, 61), an increased frequency of hospital admissions

and occurrence of severe hypoglycemic episodes (62, 63),

and an increased occurrence of major cardiovascular

events and death (64). Early identification of individuals

with cognitive impairment may avoid some of these poor

outcomes (65–67). Of note, the relationship between

some of these “outcomes” and cognitive impairment may

be bidirectional: there are clear indications that CVD, but

also occurrence of hypoglycemic episodes (68), increase

the risk of developing cognitive impairment in older

patients with diabetes.

Detection and diagnosis

3.2 In patients aged 65 years and older with diabetes,

we suggest that periodic cognitive screening

should be performed to identify undiagnosed

cognitive impairment. (2|��OO)

Technical remark:Use of validated self-administered

tests is an efficient and cost-effective way to imple-

ment screening (see text). Alternative screening

test options, such as the Mini-Mental State Ex-

amination or Montreal Cognitive Assessment,

are widely used. An initial screening should be

performed at the time of diagnosis or when a

patient enters a care program. Screening should

be repeated every 2 to 3 years after a normal

screening test result for patients without cogni-

tive complaints or repeated 1 year after a bor-

derline normal test result. Always evaluate

cognitive complaints and assess cognition in

patients with complaints.

Evidence

In the general population, screening for cognitive

impairment and dementia is currently not recommended

because of insufficient evidence on the balance of benefits

and harms of screening (69). This ratio may be different

in people with diabetes because the harm of unrecognized

cognitive impairment (e.g., risks related to diabetes

treatment) might be larger than that in people without

diabetes. The benefit of screening is that this harm might

be at least partially avoided (67). Therefore, an active

approach to the detection of cognitive impairment (i.e.,

screening) has been advocated for older adults with di-

abetes (65, 67). However, the evidence base upon which

screening procedures can be operationalized (i.e., which

target groups, type of test, frequency of testing) is limited.

With regard to the target group, the chance of encoun-

tering cognitive impairment should be sufficiently high to

warrant screening. At this stage, we therefore suggest that

screening should be limited to those over the age of 65

years; in younger patients, actively responding to cog-

nitive complaints should be sufficient.

Table 5. Commonly Employed Measures to Screen
for Physical Impairment

Measure Comments

Timed “get-up
and go” test

Most adults can complete this test. Good
correlation with gait speed, Barthel Index,
and measures of balance (47, 48).

4-m Gait speed Robust, clinically friendly measure. Easy to
perform. Can be used to measure
functional status in older adults and to
predict future health and well-being.
Population norms available (49, 50).

Grip strength Requires a dynamometer for objective
measurement; normative ranges in older
people available. Predictive of increased
future functional limitations and disability,
increased fracture risk, and increased all-
cause mortality (51).
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The purpose of screening is to identify marked clini-

cally relevant stages of cognitive impairment (i.e., MCI or

dementia) likely to interfere with diabetes management.

A positive screening test should be complemented by an

appropriate diagnostic evaluation, starting with history

taking, to formally diagnose or rule out these conditions.

With regard to the choice of screening test, brief widely

used tests such as the Mini-Mental State Examination or

Montreal Cognitive Assessment may be suitable, al-

though administering these tests still requires ;10 min-

utes, and currently no strong evidence supports the choice

of one particular test over another (70, 71). Notably, self-

administered cognitive screening tools are becoming

available and might offer an efficient alternative (72),

greatly facilitating widespread implementation.

With regard to the timing and frequency of screening,

performing an initial assessment at the time of diabetes

diagnosis or when a patient enters a care program would

be appropriate. Screening could then be repeated an-

nually, or even less frequently, depending on the per-

ceived risk. In patients without cognitive complaints,

screening should be repeated 2 to 3 years after an initial

normal screening test result or 1 year after a borderline

normal test result. Cognitive complaints should always

be evaluated.

Thus far, no evidence supports a benefit of intensive

glycemic treatment to preserve cognitive function in

patients with diabetes (68). However, further trials are

underway, and cognition is increasingly considered an

(secondary) outcome measure in drug trials in diabetes.

Management and treatment

3.3 In patients aged 65 years and older with diabetes

and a diagnosis of cognitive impairment (i.e.,

MCI or dementia), we suggest that medication

regimens should be simplified (see recommenda-

tion 3.1) and glycemic targets tailored (i.e., be

more lenient; see recommendation 4.1) to im-

prove compliance and prevent treatment-related

complications. (2|��OO)

Technical remark: Medical and nonmedical

treatment and care for cognitive symptoms in

people with diabetes and cognitive impairment is

no different from those in people without diabetes

and cognitive impairment. Depending on the

situation and preferences of the patient, a primary

caregiver can be involved in decision-making and

management of medication.

Evidence

No randomized controlled trials (RCTs) have shown

that simplified glucose-lowering treatment regimens

improve adherence in patients with diabetes and cogni-

tive impairment or that tailored glycemic targets reduce

the risk of treatment-related adverse events, particularly

hypoglycemic episodes. However, patients with impaired

cognition are known to have lower adherence and an

increased risk of adverse events (60, 61, 63). Further-

more, more stringent control increases the risk of hy-

poglycemia (see “Balancing risks and benefits of lower

glycemic targets” under section 4 on “Treatment of

Hyperglycemia”). Therefore, the assumption that sim-

plifying treatments and tailoring targets improve com-

pliance and prevent treatment-related complications in

patients with impaired cognition is reasonable. HbA1c

levels ,8.0% (64 mmol/mol) have been proposed for

mild-to-moderate cognitive impairment, and those below

8.5% (69 mmol/mol) for moderate to severe cognitive

impairment (66).

With regard to patient care and management in those

with cognitive impairment, regular review of the patient’s

ability to self-manage diabetes and the need for appro-

priate support is essential. Providing support for care-

givers and involving them in all aspects of care are also

important.

4. Treatment of Hyperglycemia

Setting glycemic targets and goals

4.1 In patients aged 65 years and older with diabetes,

we recommend that outpatient diabetes regimens

be designed specifically to minimize hypoglyce-

mia. (1|���O)

Technical remark: Although evidence for specific

targets is lacking, glycemic targets should be tai-

lored to overall health and management strategies

(e.g., whether a medication that can cause hypo-

glycemia is used) (see Table 3).

Evidence

Hypoglycemia has both acute and chronic negative

effects on individuals with diabetes in both outpatient

and inpatient settings, although this section pertains to

outpatient practice only (see “Special Settings and Pop-

ulations” for evidence relevant to inpatient care). In the

adult population aged 65 years and older, hypoglycemia

appears to increase the risk of traumatic falls (73–75) and

has a bidirectional relationship with cognitive dysfunc-

tion (see “Cognitive impairment in older adults with

diabetes” under section 3 on “Assessment of Older Pa-

tients with Diabetes”). Hypoglycemia has also been as-

sociated with morbidity and mortality in post hoc

analyses of data from large clinical trials that included

older adults. In one study that analyzed data from the

doi: 10.1210/jc.2019-00198 https://academic.oup.com/jcem 1533
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Action in Diabetes and Vascular Disease: Preterax and

Dimicron Modified Release Controlled Evaluation

(ADVANCE) trial, 231 patients had at least one severe

hypoglycemic episode. Of these patients, most (65%) had

been randomized to the intensive control arm of the trial

(goal HbA1c ,6.5%). The authors reported that severe

hypoglycemia was associated with an approximate

doubling of the adjusted risks of major macrovascular

and microvascular events, death from a cardiovascular

cause and death from any cause (P , 0.001). Severe

hypoglycemia was also associated with other conditions

such as respiratory and gastrointestinal conditions (76).

Although avoidance of hypoglycemia is a critical

treatment strategy, overall glucose control remains an

important goal. Blood glucose levels consistently over the

renal threshold for glycosuria (.200 in chronic hyper-

glycemia, although variable) routinely increases the risk

of dehydration, electrolyte abnormalities, urinary in-

fections, dizziness, and falls. Hyperglycemic crises,

including diabetic ketoacidosis, hyperglycemic hyper-

osmolar syndrome, and the combination of the two

(hyperosmolar ketoacidosis), are severe complications of

unrecognized or undertreated hyperglycemia in older

adults. Older adults with these conditions have higher

mortality rates than do younger individuals (77).

Relaxing glycemic targets for older patients with a high

burden of comorbidities and limited life expectancy may

be appropriate, yet goals that minimize hyperglycemia

are indicated for all patients.

Balancing risks and benefits of lower

glycemic targets
As first noted in the Diabetes Control Complications

Trial (DCCT), achieving a lower mean glucose to reduce

complications may come at the cost of increased hypo-

glycemia risk (78). Because prevention of both micro-

vascular and macrovascular disease via glycemic control

may take years to realize, the health value of strict gly-

cemic targets later in life has been controversial. National

and international guidelines that address glycemic targets

generally agree on individualizing care based on overall

health status and weighing the expected timing of ben-

efits against life expectancy (37, 79, 80).

Several studies have illustrated the clinical challenge of

selecting glycemic targets by associating HbA1c achieved

with mortality. One large retrospective analysis from the

United Kingdom associated survival with HbA1c in a

cohort of .40,000 individuals with T2D aged 50 years

or older whose treatment had been intensified beyond

oral monotherapy. The results showed a U-shaped as-

sociation; the adjusted hazard ratios (HRs) of all-cause

mortality were 1.52 (95% CI, 1.32 to 1.76) and 1.79

(95% CI, 1.56 to 2.06) in the groups with the lowest

(median, 6.4%) and highest HbA1c (median, 10.5%)

levels, respectively, compared with the group with a

median HbA1c of 7.5% (81).

A secondary analysis of the Action to Control Car-

diovascular Risk in Diabetes (ACCORD) randomized

trial further highlighted the complexity of targets by

addressing setting vs achieving HbA1c targets. This trial

compared the outcomes of achieving a relatively low

glycemic target of HbA1c,6.5%with those of achieving

an HbA1c of 7% to 7.9%. Multiple treatment options

were available to providers to achieve glucose goals.

After;5 years, the intensive treatment group had a 20%

higher rate of mortality, which was significant, and

subsequent analysis of 10,251 subjects enrolled in

ACCORD indicated that the group of subjects who were

unable to reach the intensive HbA1c target accounted for

the excess mortality (82). This analysis also demon-

strated that a higher average on-treatment HbA1c was a

stronger predictor of mortality than was a lower HbA1c

and that the risk of death with the intensive strategy

increased linearly from 6% to 9% HbA1c (82). Of note,

the progression of retinopathy was reduced by 30%with

intensive control, although no measurements of func-

tional status were reported for judging the impact on

overall health (83). However, this finding was not

reproduced in the recently published long-term results of

the Veterans Affairs Diabetes Trial (VADT) (84).

Importantly, older individuals enrolled in diabetes

clinical trials are more likely to have better overall health

than are older individuals in the general population.

Numerous studies successfully achieved standard glyce-

mic targets without increased hypoglycemia in older

adults with good or intermediate health (85, 86). Because

these trials exclude older adults with poor health, they

support the concept that intensive strategies for selected

individuals can be effective and safe. The compendium of

results from these and other published analyses suggests

that although some patients may benefit from tighter

targets, many are unable to reach these targets, and

aggressive therapy may be harmful to some patients

without the benefit of reducing complications.

Assessing glycemia in older adults with diabetes

4.2 In patients aged 65 years and older with diabetes

who are treated with insulin, we recommend

frequent fingerstick glucose monitoring and/or

continuous glucose monitoring (to assess glyce-

mia) in addition to HbA1c. (1|��OO)

Evidence

Although measurement of HbA1c is a convenient and

validatedmethod for determining overall glycemic status,
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it does not assist in identifying hypoglycemia. In one

study, 40 patients aged 69 years or older with HbA1c

values $8% were evaluated with blinded continu-

ous glucose monitoring (CGM) for 3 days. Most (70%)

had T2D, and nearly all (93%) were treated with insu-

lin. Nearly 75% of subjects experienced a glucose

level ,60 mg/dL despite an elevated HbA1c. Impor-

tantly, of the 102 hypoglycemic episodes recorded, 93%

were unrecognized by symptoms or by fingerstick glucose

measurements performed four times a day (87). Detailed

assessment of glycemia in older adults may also indicate

glycemic variability, which is directly calculated by CGM

systems and predicts hypoglycemia in older adults with

T1D (88).

Older adults with T2D also tend to display unique

glucose patterns, with relatively more postprandial hy-

perglycemia than fasting hyperglycemia (89). Knowledge

of such patterns should lead to more tailored and po-

tentially safer medication regimens, for example, adding

premeal insulin to one large meal per day instead of

progressive titration of long-acting basal insulin.

When available, CGM is an important tool for safely

addressing high-risk glycemic patterns. CGMuse in older

adults is limited and is variable across populations, in-

cluding patients with T1D, those with T2D, those using

insulin pump therapy, and those using multiple daily

injections of insulin. Clinicians who prescribe CGM for

older adults need to consider many factors, including use

of personal vs intermittent diagnostic CGM, patient se-

lection and individualized goals of CGM, patient access

and affordability, and involvement of family and/or

caregivers in sharing of glucose data. For those older

adults who have been enrolled in clinical trials, CGM

used intermittently or continuously appears to be a useful

tool for guiding therapy to allow improved glycemic

control without increased hypoglycemia. In a clinical

trial by Vigersky et al. (90), individuals with T2D, in-

cluding older adults, were randomized to intermittent

real-time CGM to test the impact on glycemic control.

The population included individuals using various

antihyperglycemic agents, including basal insulin but

excluding prandial insulin. Interestingly, the results in-

dicated that intermittent CGM can assist both patients

and providers in adjusting diabetes regimens to achieve

lower targets without increasing hypoglycemia risk (90).

In the older adult cohort of the DIAMOND study, 116

individuals$60 years of age with both T1D and T2D on

multiple daily injections of insulin were randomized to

either personal real-time CGM or to continuation of self-

monitored blood glucose. At the end of 6 months, the

CGM group demonstrated high use (97% of participants

used CGM at least 6 days per week), greater HbA1c

reduction, and less glycemic variability (91).

In addition to its limitations in identifying glucose

patterns, the HbA1c test must be interpreted with cau-

tion, which is particularly significant in older adults given

the increased likelihood of relevant conditions that may

alter red blood cell turnover (e.g., advanced kidney

disease, gastrointestinal bleeding, valvular heart disease).

This topic has been explored in detail by others (92, 93).

Lifestyle interventions for older adults

with diabetes

Lifestyle modifications

4.3 In patients aged 65 years and older with diabetes

who are ambulatory, we recommend lifestyle

modification as the first-line treatment of hy-

perglycemia. (1|����)

Evidence

In overweight patients, lifestyle modifications result-

ing in as little as 5% weight loss can improve glycemic

control and the need for medications to control glucose

levels (94, 95). Nonetheless, older patients face a number

of issues related to nutrition and exercise capacity.

Weight loss should be approached with caution in older

adults, as both intentional and unintentional weight loss

may lead to severe nutritional deficiencies (40). The

recommendation of a combination of physical activity

and nutritional therapy, including the recommended

intake of calcium, vitamin D, and other nutrients, is an

appropriate strategy for this population. An increase in

physical activity in older adults should reduce sedentary

behavior, and moderate-intensity aerobic activity should

be emphasized. Moreover, the activity plan must con-

sider the older adult’s abilities and aerobic fitness after

careful medical evaluation, including exercise testing and

heart rate/blood pressure (BP) monitoring as needed.

Activities aimed at increasing flexibility, muscle strength,

and balance are also recommended (96).

Intensive education regarding carbohydrate and cal-

orie counting and meal planning can be useful for in-

dividuals with an active lifestyle to effectively modify

insulin dosing and improve glycemic control (97, 98). A

simpler diabetes meal planning approach emphasizing

portion control and healthful food choices may be more

suitable for older individuals with cognitive impairment

or learning difficulties (99, 100). In the case of sarco-

penia, nutritional therapy coupled with exercise training

is thought to be beneficial.

Nutrition

Nutrition is an integral component of diabetes self-

care for all people with diabetes regardless of age (79,

101). Notably, nutritional guidelines do not differ for
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older adults with or without diabetes. However, older

adults may experience unique challenges that impact

their ability to follow a healthy diet (i.e., finances, buying

food, preparing meals) or have a higher risk of malnu-

trition due to taste and smell alteration, dysphagia, de-

ficient dentition, gastrointestinal dysfunction, anorexia,

cognitive dysfunction, and/or depression (40, 102).

4.4 In patients aged 65 years and older with diabetes,

we recommend assessing nutritional status to

detect and manage malnutrition. (1|����)

Technical remark: Nutritional status can be

assessed using validated tools such as the Mini

Nutritional Assessment and Short Nutritional

Assessment Questionnaire.

Evidence

Many studies support early screening for malnutrition

in older patients, especially those at high risk for mal-

nutrition (acute care-admitted patients and home-care

residents) (103, 104). Malnutrition is an important

problem in the older adult population and has potentially

serious consequences, such as prolonged hospitalization,

increased costs, and a higher number of readmissions

(105, 106). Therefore, early detection and management

of malnutrition are crucial for preventing future com-

plications. Moreover, a number of screening tools are

already available to assess nutritional status, and certain

assessments, such as the Mini Nutritional Assessment

and Short Nutritional Assessment Questionnaire, can be

easily administered to older individuals.

4.5 In patients aged 65 years and older with diabetes

and frailty, we suggest the use of diets rich in

protein and energy to prevent malnutrition and

weight loss. (2|��OO)

Evidence

Low-quality studies suggest that consuming energy-

dense and protein-rich food could improve food con-

sumption and prevent weight loss and malnutrition risk.

Approximately 40% of older adults do not meet the

recommended 0.8 g/kg protein intake requirement. The

PROT-AGE study group has recently recommended an

average daily intake in the range of 1.0 to 1.2 g/kg body

weight/d for healthy older people and even 1.2 to 1.5 g/kg

body weight/d in older patients with acute or chronic

diseases. Furthermore, experts have proposed a protein

intake of at least 1.5 g/kg/d (15% to 20% of the total

caloric intake) in sarcopenic or cachectic older in-

dividuals (107). Studies on specific nutrients (protein

supplements, branched-chain amino acids, creatine) have

not shown consistent benefits (108), although the Society

for Sarcopenia, Cachexia, and Wasting Diseases rec-

ommends measuring 25-hydroxyvitamin D levels and

replacing them if low in all sarcopenic patients (109).

Nutrition plans for patients with diabetes are generally

individualized healthy diets based on preferences, abili-

ties, and treatment goals. We must emphasize healthful

eating patterns consisting of nutrient-dense, high-quality

foods rather than specific nutrients to improve overall

health regarding body weight; glycemic, BP, and lipid

targets; and reductions in the risk of diabetes compli-

cations (101). The Mediterranean (110), Dietary Ap-

proaches to Stop Hypertension (DASH) (111, 112), and

plant-based (113) diets are all examples of healthful

eating patterns.

Dietary guidelines recommend an increase in fiber

intake of 25 to 35 g/d (114). Choosing vegetables,

legumes, whole grains, and high-fiber breakfast ce-

reals is the best way to increase fiber consumption,

although increasing fiber should be avoided in cases

of delayed gastric emptying (gastroparesis). Addi-

tionally, meeting fluid intake recommendations is im-

portant for preventing constipation and fecal impaction in

older adults (115).

People with diabetes should limit their sodium con-

sumption to ,2300 mg/d. Palatability, availability, af-

fordability, and the difficulty of achieving low-sodium

recommendations in a nutritionally adequate diet are

all important considerations (116). Additionally, older

adults aremuchmore likely to suffer the adverse effects of

alcohol due to changes in their ability to metabolize

alcohol, particularly those taking multiple medications

and those who are at increased risk of adverse events

(117, 118).

4.6 In patients aged 65 years and older with diabetes

who cannot achieve glycemic targets with lifestyle

modification, we suggest avoiding the use of re-

strictive diets and instead limiting consumption of

simple sugars if patients are at risk for malnu-

trition. (2|�OOO)

Technical remark: Patients’ glycemic responses to

changes in diet should be monitored closely. This

recommendation applies to both older adults

living in the community and those in nursing

homes.

Evidence

For nursing home residents, some studies (119–121)

suggest that it is better to use regular diets for nursing

home residents with diabetes. Diets tailored to a patient’s

culture, preferences, and personal goals might increase

quality of life, satisfaction with meals, and nutritional

status (119, 120). Moreover, short-term substitution of
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controlled diets with “diabetic diets” was not found to

modify the level of glycemic control (122).

As the most common fluid and electrolyte disturbance

in older adults, dehydration needs to be prevented and

managed in people living in long-term care facilities

(123). Many interventions can reduce its prevalence

(124, 125) in this population and, notably, diuretics and

antihypertensives should be carefully managed after

admission to avoid contributing to fluid and electrolyte

depletion.

For community-dwelling older adults, maintaining a

nutrient-dense diet is essential for promoting health and

preventing nutrition-related complications (126). Evi-

dence indicates that restrictive diets impose significant

risks of sarcopenia and malnutrition in community-

dwelling older adults (127).

Drug therapy for hyperglycemia

Glycemic management of diabetes in

older individuals

Glycemic management strategies must be adjusted to

the individual needs of older patients. Specific factors

regarding certain drug classes are particularly important

for older people with diabetes, especially those with CKD

and heart disease.

4.7 In patients aged 65 years and older with diabetes,

we recommend metformin as the initial oral

medication chosen for glycemic management in

addition to lifestyle management. (1|���O)

Technical remark: This recommendation should

not be implemented in patients who have signif-

icantly impaired kidney function [estimated GFR

(eGFR) ,30 mL/min/1.73 m2] or have a gastro-

intestinal intolerance.

Evidence

Metformin is highly effective, may reduce cardio-

vascular events and mortality, and does not cause hy-

poglycemia or weight gain (94, 95, 128, 129). As clinical

events that may precipitate acute kidney injury, such as

radiocontrast dye, nephrotoxic drugs, hypotension, heart

failure, and surgery, may cause metformin accumulation,

with a potential risk for lactic acidosis, metformin use is

often stopped when patients are hospitalized. An addi-

tional concern is the development of vitamin B12 de-

ficiency, and levels should be monitored yearly (130–133).

4.8 In patients aged 65 years and older with diabetes

who have not achieved glycemic targets with

metformin and lifestyle, we recommend that other

oral or injectable agents and/or insulin should be

added to metformin. (1|����)

Technical remark: To reduce the risk of hypo-

glycemia, avoid using sulfonylureas (SUs) and

glinides, and use insulin sparingly. Glycemic

treatment regimens should be kept as simple as

possible.

Evidence

SUs and glinides. SUs, repaglinide, and nateglinide can

cause hypoglycemia and weight gain. Glyburide should

be avoided in older individuals because of a substantially

increased risk of hypoglycemia compared with that of

glimepiride and glipizide (130, 131, 134, 135).

Thiazolidinediones. Pioglitazone and rosiglitazone can

cause fluid retention and may precipitate or worsen heart

failure; indeed, these drugs are contraindicated in pa-

tients with class III and IV heart failure (see “Manage-

ment of congestive heart failure in older adults with

diabetes” under section 5 on “Treating Complications of

Diabetes”) (136–138). Furthermore, these medications

are associated with increased fracture rates and bone loss

in women (139, 140); thus, use in older women with

underlying bone disease, such as osteoporosis, could

potentially be problematic.

a-Glucosidase inhibitors. a-Glucosidase inhibitors have

only modest efficacy, and in older individuals, the gas-

trointestinal adverse effects of flatulence and diarrhea tend

to cause a relatively high rate of nonadherence (141).

Dipeptidyl peptidase-4 inhibitors. Dipeptidyl peptidase-

4 (DPP-4) inhibitors are generally well tolerated. Im-

portantly, early concerns regarding an increased risk of

pancreatitis have not been borne out (142, 143), al-

though some DPP-4 inhibitors have been associated with

heart failure (see “Management of congestive heart

failure in older adults with diabetes” under section 5 on

“Treating Complications of Diabetes”).

Sodium-glucose cotransporter 2 inhibitors. Sodium-

glucose cotransporter 2 (SGLT2) inhibitors reduce

HbA1c by ;0.8%, can reduce weight, and do not cause

hypoglycemia. Recently, both empagliflozin and cana-

gliflozin have been shown to decrease major adverse

cardiovascular events (MACE), heart failure, and the

progression of CKD (144, 145). These compounds cause

an obligate increase in urine volume and an increase in

urogenital candida infections. Because adverse effects

related to volume depletion were more frequent in older

patients treated with canagliflozin, recommendations

limit the dosage to 100 mg/d in such patients (146, 147).

Canagliflozin has also been shown to be associated with a
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decrease in bone mineral density at the hip, but not the

femoral neck, lumbar spine, or distal radius (148), with a

significant increase in fractures of arms and legs but not

the spine (149). Very rare cases of diabetic ketoacidosis

have been reported in patients with T2D taking SGLT2

inhibitors, including patients over the age of 65 years

(150, 151).

Glucagon-like peptide 1 receptor agonists. Glucagon-

like peptide 1 (GLP-1) receptor agonists increase insulin

release, decrease glucagon secretion, delay gastric emp-

tying, suppress appetite, and do not cause hypoglycemia;

however, nausea is a common side effect (152). Initial

concern about an increased risk for pancreatitis has not

been proven (142, 143). Liraglutide and semaglutide

have been found to improve cardiovascular outcomes

(see “Congestive heart failure in older adults with di-

abetes” under section 5 on “Treating Complications of

Diabetes”).

Insulin. In patients with T2D, insulin therapy is usually

initiated when oral agents do not provide sufficient

glycemic control (153). Self-monitoring of blood glucose

must be performed for insulin to be used safely and

effectively.

Initially, a single long-acting insulin analog can be

added as basal insulin therapy with dose adjustment to

maintain fasting glucose in the desired range (79, 153,

154). Recently, insulin glargine U300 and insulin

degludec, which are longer-acting basal insulins com-

pared with insulin glargine U100, showed overall similar

levels of glycemic control but with less variability and

hypoglycemia (155, 156). If fasting glucose is near goal

but the HbA1c remains above goal, rapid-acting insulin

can be added first, prior to the largest meal and then prior

to other meals, as necessary (79, 153, 154). Additionally,

premixed insulins (neutral protamine hagedorn with

regular or analog insulin) given twice daily may be a

simpler approach (157), but the lack of flexibility, es-

pecially in patients who may skip or delay meals, may

increase the risk of hypoglycemia (153).

Increasing from one to three or four injections per day

means moving from a less complex to a more complex

regimen, which may be limiting (79, 153, 154). The

complexity of the treatment regimen must be balanced

against the treatment goals and risks of hypoglycemia.

For patients with arthritis of their hands, the use of in-

sulin pens, or other assistive appliances, can be helpful.

Recently, fixed doses of GLP-1 receptor agonists and

basal insulin, insulin degludec and liraglutide (IDegLira)

and insulin glargine and lixisenatide (LixiLan), have

become available in a single syringe, and thus only one

injection is needed. A low dosage of the combination is

started, and then the dosage is gradually titrated upward.

Interestingly, studies have reported excellent reduction in

HbA1c with less hypoglycemia and weight loss rather

than weight gain compared with increased titration of

basal insulin alone or intensification with basal/bolus

insulin (158–160).

Values and preferences
Because T2D slowly worsens over time (161), in-

creasing dosages and numbers of medications may be

needed to control glucose levels. However, the sequence

in which drugs should be added after metformin is not

clear. Recent recommendations indicate that GLP-1

receptor agonists and SGLT2 inhibitors be prescribed

early, given their beneficial cardiovascular outcomes

(24, 162). In general, the more drugs that are prescribed,

the poorer is adherence to a particular regimen (163). Of

critical importance is the avoidance of hypoglycemia,

which can have devastating outcomes in older patients.

Thus, SUs and insulin should be avoided if at all

possible.

5. Treating Complications of Diabetes

Macrovascular disease

Management of hypertension in older adults

with diabetes

Hypertension is a well-known risk factor for cardio-

vascular and kidney disease. Lifestyle modification is

generally advocated as the first treatment modality (see

“Lifestyle interventions for older adults with diabetes”

under section 4 on “Treatment of Hyperglycemia”), but

one or more medications are usually needed for most

patients. The goals of treatment and the specific medi-

cations used for treatment may differ between patients

with diabetes and those without diabetes, particularly

older adults.

5.1 In patients aged 65 to 85 years with diabetes, we

recommend a target BP of 140/90 mm Hg to

decrease the risk of CVD outcomes, stroke, and

progressive CKD. (1|���O)

Technical remark: Patients in certain high-risk

groups could be considered for lower BP targets

(130/80 mm Hg), such as those with previous

stroke or progressing CKD (eGFR ,60 mL/min/

1.73 m2 and/or albuminuria). If lower BP targets

are selected, careful monitoring of such patients is

needed to avoid orthostatic hypotension. Patients

with high disease complexity (group 3, poor

health, Table 3) could be considered for higher BP

targets (145 to 160/90 mm Hg). Choosing a BP
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target involves shared decision-making between

the clinician and patient, with full discussion of

the benefits and risks of each target.

Evidence

In individuals who do not have diabetes (generally

under the age of 65 years) many trials have shown that BP

levels,140/90mmHg reduce mortality,MACE, and the

progression of kidney disease. Thus, this level was

recommended by the 2014 Eighth Joint National

Committee evidence-based guideline for the manage-

ment of high blood pressure in adults (164). In that

guideline, the BP target for individuals .60 years of age

is ,150/90 mm Hg. However, the recent Systolic Blood

Pressure Intervention Trial (SPRINT), which evaluated

9361 nondiabetic persons randomized to systolic BP

(SBP) targets of ,140 vs ,120 mm Hg showed a 25%

reduction in MACE and a 27% reduction in all-cause

mortality with the more intensive treatment (165). The

mean age of subjects entering SPRINT was 68.2 years,

with 28%.75 years of age (165). Significant increases in

rates of hypotension, syncope, electrolyte abnormalities,

and acute kidney injury or failure were observed in the

more intensively treated group, but these increases were

not significantly greater in participants .75 years of age

(165). The way in which BP was measured in SPRINT

(unattended automated machine) was subsequently

noted to yield a SBP 16 mm Hg lower than a standard

office BP measurement (i.e., 136 vs 120 mm Hg) (166).

A systematic review and meta-analysis from the

American College of Physicians and the American

Academy of Family Physicians supported a level

of,150/90mmHg for individuals aged 60 years or older

with less consistent evidence for the SBP target

of ,120 mm Hg (167). The American College of Phy-

sicians and American Academy of Family Physicians

guideline, titled “Pharmacologic treatment of hyperten-

sion in adults aged 60 years or older to higher versus

lower BP targets,” contained a strong recommendation

for an SBP ,150 mm Hg in all patients, and a recom-

mendation for a SBP ,140 mm Hg for patients with a

history of stroke or transient ischemic attacks and those

at high cardiovascular risk (168). The 2017 Diabetes and

Hypertension Position Statement from the ADA sup-

ported a target of ,140/90 mm Hg for “fitter” older

individuals but a higher SBP (145 to 160 mm Hg) for

individuals with loss of autonomy or major functional

limitations (169). However, the 2017 high BP guideline

from the American College of Cardiology/American

Heart Association redefined BP categories as normal

(SBP ,120 mm Hg, diastolic BP ,80 mm Hg), elevated

(SBP 120 to 129 mm Hg, diastolic BP 80 to 89 mm Hg),

and hypertension (SBP $130 or diastolic BP $90 mm

Hg) and recommended a target of ,130/80 mm Hg for

all adults, including those with diabetes, because of the

increased cardiovascular risk in such patients. This rec-

ommendation was based primarily on the SPRINT data;

however, the guideline acknowledged the lack of ran-

domized trial data supporting this target in patients with

diabetes (170).

Four large prospective randomized studies have been

performed in patients with diabetes and targeted two

different BP goals: the United Kingdom Prospective Di-

abetes Study (UKPDS) (171), the ACCORD study (172),

the ADVANCE trial (173), and the Hypertension Op-

timal Treatment (HOT) trial (174). Overall, these studies

generally support the goal of,140/90 mm Hg, although

a post hoc report of SPRINT-eligible ACCORD-BP pa-

tients suggested that the SBP goal of 120 mm Hg also

applied to patients with diabetes (175).

Similarly, the goal of ,140/90 mm Hg rather than

lower goals is supported by post hoc analyses of several

other studies in patients with diabetes, including the

Irbesartan Diabetic Nephropathy Trial (IDNT) (176),

INVEST (177), the VADT (178), the Louisiana State

University Hospital–Based Longitudinal Study (179,

180), and the Veterans Affairs Nephropathy in Diabetes

Trial (181).

Moreover, several systematic reviews and meta-

analyses have shown that an SBP treatment goal of

130 to 140 mm Hg is optimal and that a goal

of ,130 mm Hg is associated with a decrease in stroke

risk. However, these reports show higher adverse effects

[and even higher risk (J-curve) in some reviews]

(182–188) and no further benefit to other CVD outcomes

and mortality when SBP is ,120 mm Hg.

Values and preferences
Although most studies and guidelines have

recommended a BP target of ,140/90 mm Hg, the 2017

American College of Cardiology/American Heart As-

sociation guideline recommends a target of ,130/

80 mm Hg, even in older patients with diabetes (170).

Thus, treatment approaches and goals are controversial.

Many clinicians may opt for this lower target in patients

at high CVD risk after careful discussion of the pros and

cons of such increased intensity of treatment with the

patient.

Importantly, consideration should also be given to a

higher BP target if the patient develops symptomatic

orthostatic hypotension, and medications that tend to

cause orthostatic hypotension should be avoided (189).

Additionally, prescribing one or more hypertension

medications to be taken at bedtime may have additional

CVD benefits (190).
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5.2 In patients aged 65 years and older with diabetes

andhypertension,we recommend that anangiotensin-

converting enzyme inhibitor or an angiotensin

receptor blocker should be the first-line therapy.

(1|���O)

Technical remark: If one class is not tolerated, the

other should be substituted.

Evidence

Several studies have demonstrated a reduction in the

progression of diabetic CKD with the use of angiotensin-

converting enzyme (ACE) inhibitors and angiotensin

receptor blockers (ARBs) in patients with hypertension

and advanced CKD (191–193). Subsequent head-to-head

studies have shown that these two drug classes are es-

sentially equivalent for diabetic CKD (194). Moreover,

ACE inhibitors have been shown to significantly reduce

the risk of all-cause and CVD mortality, MACE, and

heart failure, whereas ARBs significantly reduce only the

risk of heart failure. Neither drug class has been shown to

significantly reduce the risk of stroke (195–197). ACE

inhibitors also appear to reduce the progression of ret-

inopathy (see “Eye complications in older adults with

diabetes” under section 5 on “Treating Complications of

Diabetes”). Therefore, ACE inhibitors and ARBs should

be the first-line therapy used for the treatment of hy-

pertension in older patients with diabetes and should be

included when more than one medication is needed,

especially if albuminuria is present (169). Nonetheless,

these two drug classes should not be used together, es-

pecially in patients with CKD, due to increased risks of

hyperkalemia and acute kidney injury (198).

Values and preferences
The need for more than one drug to treat hypertension

is common in patients with T2D (199). Two drugs should

be started together if the initial BP is $160/100 mm Hg

(170, 200). The calcium channel blocker amlodipine has

been shown to provide better cardiovascular outcomes

than other agents by the Avoiding Cardiovascular Events

Through Combination Therapy in Patients Living With

Systolic Hypertension (ACCOMPLISH) study (201, 202)

and is therefore commonly added as a secondary anti-

hypertensive agent.

The question of the third or fourth drugs to be added

after renin-angiotensin system blockers and calcium

blockers has not been addressed in either controlled

clinical trials or meta-analyses. Because hypertension

involves a volume component in many patients with

T2D, a thiazide diuretic is commonly recommended as

the third drug unless the eGFR is ,30 mL/min/1.73 m2,

in which case a loop diuretic might be more appropriate

(169, 202–204). If coronary artery disease is significant, a

beta-blocker may be appropriate and can be added as a

fourth drug to a prior three-drug regimen (205). If a beta-

blocker is used, carvedilol has been shown to have fewer

metabolic effects than metoprolol (206). Notably, when

BP is not controlled with three or more medications,

referral to a hypertension specialist is indicated (169).

Management of hyperlipidemia in older adults

with diabetes

5.3 In patients aged 65 years and older with diabetes,

we recommend an annual lipid profile. (1|��OO)

5.4 In patients aged 65 years and older with diabetes,

we recommend statin therapy and the use of an

annual lipid profile to achieve the recommended

levels for reducing absolute CVD events and all-

cause mortality. (1|����)

Technical remark: The Writing Committee did

not rigorously evaluate the evidence for specific

LDL-C targets in this population, so we refrained

from endorsing specific LDL-C targets in this

guideline. For patients aged 80 years old and older

or with short life expectancy, we advocate that

LDL-C goal levels should not be so strict.

Evidence

Epidemiological evidence documents that diabetes is

an independent risk factor for CVD in both men and

women. Furthermore, in patients with diabetes, all major

cardiovascular risk factors, including cigarette smoking,

hypertension, and high serum cholesterol (207–209), add

to the degree of risk for CVD in older patients with

diabetes. Individuals with diabetes have more than twice

the risk for CVD than do those who do not have diabetes.

Cholesterol-lowering treatment with statins is equally

efficacious in reducing RR and more effective in reducing

absolute CVD events in older adults than in younger

individuals because the older patients have a higher

absolute risk for CVD.Most studies indicate that diabetic

dyslipidemia in older adults is undertreated (210).

Numerous studies have confirmed the relationship

between hypercholesterolemia and CVD, including

myocardial infarction and stroke. Similarly, in large

RCTs and multiple meta-analyses, statin use has been

found to be effective in primary and secondary prevention

when using myocardial infarction, revascularization and

stroke as endpoints (211, 212).

Most patients aged 65 years and older with diabetes

do not have marked elevations of LDL-C, because the

method of measuring LDL-C underestimates the LDL

particle number. However, these LDL-C levels are high

enough to support the development of atherosclerosis
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(213). Because LDL-C may be normal but LDL particles

may be small (213), risk stratification should be used

to determine the level of LDL-C that should be

achieved in older patients with diabetes using statins.

Calculated non-HDL, which reflects all atherogenic

particles, adds to the assessment of atherogenicity.

Furthermore, risk stratification can be achieved by a

number of CVD risk calculators, and, when indicated,

coronary artery calcium may enhance risk stratifi-

cation (214). Apolipoprotein B measurement can

be useful in some patients to help refine their LDL

treatment goal.

A role for LDL-C in hyperglycemic patients became

apparent in several early large clinical trials [e.g., the 4S

trial (215, 216), the Cholesterol and Recurrent Events

(CARE) trial (217, 218), and the LIPID trial (219) using

pravastatin]. In all of these trials, aggressive LDL-C–

lowering therapy reduced recurrent CHD events in pa-

tients with diabetes, including those.65 years of age, by

;25% to 35% (220, 221).

Additionally, the Treating to New Targets (TNT)

study showed that patients with a high risk of CVD,

including risk factors for diabetes and aging, should be

treated with high doses of statins (atorvastatin at 80 mg

vs atorvastatin at 10 mg) to reduce their LDL-C levels

to ,70 mg/dL and improve CVD outcomes (222). In

contrast to statins, fibrates did not cause a significant

reduction in stroke events compared with placebo in

clinical trials.

The Prospective Study of Pravastatin in the Elderly at

Risk (PROSPER) trial (223) included men and women,

and the average age was 75 years. Approximately 8% of

the participants had diabetes, and 3 years of pravastatin

treatment reduced CVD during the subsequent 8 years.

The average age in the Stroke Prevention by Aggressive

Reduction in Cholesterol Levels (SPARCL) trial (224)

was 63 years, and ;16% of the patients had diabetes.

High-dose atorvastatin was shown to reduce recurrent

stroke by almost 25% in this trial. Most studies have

included men and women .65 years of age, and sub-

group analyses have also shown beneficial results for

patients with known diabetes. Overall, older patients

with diabetes experienced a 35% decrease in CVD events

from statin therapy, and side effects were minimal. In

general, high-dose statin therapy is indicated for all

patients with diabetes, irrespective of age, unless spe-

cifically contraindicated. Furthermore, although LDL-C

levels are not necessarily elevated in patients with di-

abetes, statins still have a profound effect on the pre-

vention of CVD, and thus all patients with T2D should be

treated with statins. (Caveat: Most, but not all, studies

support the value of statin use in the prevention of CVD

in patients with diabetes.)

As described in the technical remark, the Writing

Committee did not rigorously evaluate the evidence for

specific LDL-C targets in older patients with diabetes.

Therefore, we refrained from proposing specific LDL-C

targets. The reader is referred to numerous guidelines and

consensus statements that address this important topic

(Table 6).

5.5 In patients aged 65 years and older with diabetes,

we suggest that if statin therapy is inadequate for

reaching the LDL-C reduction goal, either be-

cause of side effects or because the LDL-C target is

elusive, then alternative or additional approaches

[such as including ezetimibe or proprotein con-

vertase subtilisin/kexin type 9 inhibitors (PCSK9)]

should be initiated. (2|�OOO)

Evidence

In statin-intolerant patients, ezetimibe may be ad-

ministered to inhibit cholesterol absorption from the

gastrointestinal tract (225). The Improved Reduction

of Outcomes: Vytorin Efficacy International Trial

(IMPROVE-IT) demonstrated that the addition of eze-

timibe to statin therapy positively affected CVD in pa-

tients with acute coronary syndrome. The combination

of these two agents decreased the LDL level to 53 mg/dL.

In this trial, many of the patients were older than 65

years, and the CVD benefit was observed primarily in

patients with diabetes (226, 227).

Additionally, PCSK9 inhibition has been shown to

reduce LDL-C levels more than high-dose statins and to

also reduce CVD outcomes. PCSK9 inhibitors have been

approved for patients who are unable to reach the LDL

goal with the maximally tolerated statin dose, those with

clinical CVD on high-dose statins who have not reduced

their LDL-C levels to target (228, 229), and those with

familial hypercholesterolemia.

5.6 In patients aged 65 years and older with diabetes

and fasting triglycerides .500 mg/dL, we rec-

ommend the use of fish oil and/or fenofibrate to

reduce the risk of pancreatitis. (1|��OO)

Evidence

The use of fibrates, as demonstrated in the Fenofibrate

Intervention and Event Lowering in Diabetes (FIELD)

study, resulted in no significant benefit regarding the

primary endpoint or mortality, and it is therefore not

recommended for CVD prevention in patients with di-

abetes. Importantly, fibrates in combination with statin

therapy should be used together cautiously in view of an

enhanced risk of myopathy, although this combination

can be useful in treating patients with triglyceride

doi: 10.1210/jc.2019-00198 https://academic.oup.com/jcem 1541
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levels.500mg/mLandwho are at risk for pancreatitis (230,

231). There is also evidence that fenofibrate may be valuable

in preventing the progression of retinopathy (232, 233).

Management of congestive heart failure in older

adults with diabetes

Epidemiology, morbidity, and mortality. Aging and

diabetes have a profound effect on the cardiovascular

system structure and function that increases the risk of

CHF. Aging increases vascular stiffness and reduces

elasticity, leading to increased SBP, myocyte hypertro-

phy, and impaired diastolic function (234). Diabetes

increases the risk of CHF due to associated comorbidities

such as hypertension and complications such as mac-

rovascular and microvascular disease and also directly

affects the myocardium, causing cardiomyopathy

(235–237). Therefore, the prevalence of CHF in older

people with diabetes is high, reaching up to 30.6%,

which is four times higher than expected in older adults

without diabetes (238). Patients with both diabetes and

CHF are at particular risk of adverse events. In the

Reduction of Atherothrombosis for Continued Health

(REACH) registry, which included 19,699 patients with

diabetes and a mean age of 68.4 years, diabetes was

associated with a 33% higher risk of hospitalization for

CHF (9.4% vs 5.9%; adjusted OR, 1.33; 95% CI, 1.18

to 1.50). CHF at baseline was independently associated

with cardiovascular mortality (HR, 2.45; 95% CI, 2.17

to 2.77; P , 0.001) and hospitalization (adjusted OR,

4.72; 95% CI, 4.22 to 5.29; P, 0.001), highlighting the

need for adequate treatment of CHF in this pop-

ulation (239).

5.7 In patients aged 65 years and older who have

diabetes and CHF, we advise treatment in ac-

cordance with published clinical practice guidelines

on CHF. (Ungraded Good Practice Statement)

Evidence

CHF medications act in essentially the same way in

those with and without diabetes. Nevertheless, the

Table 6. Related Guideline Content Table

Rec. Number Guideline Title Publishing Organization Publication Year

2.3, 5.10, 5.13 Standards of Medical Care in Diabetes 2019 American Diabetes Association 2019
3.2 Standards of Medical Care in Diabetes 2019 American Diabetes Association 2019
4.1 Management of Diabetes Mellitus in Primary

Care (2017)
U.S. Department of Veterans Affairs and
Department of Defense

2017

4.7 Oral Pharmacologic Treatment of Type 2 Diabetes
Mellitus: A Clinical Practice Guideline Update
from the American College of Physicians

American College of Physicians 2017

5.1 2014 Evidence-Based Guideline for the
Management of High Blood Pressure in Adults:
Report from the Panel Members Appointed to
the Eighth Joint National Committee (JNC 8)

Eighth Joint National Committee (JNC 8) 2014

2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/PCNA Guideline for the
Prevention, Detection, Evaluation, and
Management of High Blood Pressure in Adults:
Executive Summary: A Report of the American
College of Cardiology/American Heart
Association Task Force on Clinical Practice
Guidelines

American College of Cardiology/American
Heart Association

2017

Pharmacologic Treatment of Hypertension in Adults
Aged 60 Years or Older to Higher vs Lower Blood
Pressure Targets: A Clinical Practice Guideline
from the American College of Physicians and the
American Academy of Family Physicians

American College of Physicians/American
Academy of Family Physicians

2017

5.3, 5.4 American Association of Clinical Endocrinologists
and American College of Endocrinology
Guidelines for Management of Dyslipidemia and
Prevention of Cardiovascular Disease

American Association of Clinical
Endocrinologists

2017

5.7 Treatment of Diabetes in People With Heart Failure:
Diabetes Canada Clinical Practice Guideline

Diabetes Canada 2018

5.14 Standards of Medical Care in Diabetes 2019 American Diabetes Association 2019
6.3 Position Statement Executive Summary: Guidelines

and Recommendations for Laboratory Analysis in
the Diagnosis and Management of Diabetes
Mellitus

National Academy of Clinical Biochemistry 2011
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cardiovascular safety of the various classes of hypogly-

cemic medications is less well understood. Hyperglyce-

mia increases the risk of CHF and hence should be

controlled, although no direct evidence supports a re-

duction in the risk of CHF by treating hyperglycemia.

Despite the common coexistence of diabetes and CHF in

older people, optimal management is not fully evidence-

based due to a lack of clinical trials in this age group. For

this reason, treatment according to the recently published

clinical practice guidelines is recommended (Table 6).

5.8 In patients aged 65 years and older who have

diabetes and CHF, the following oral hypogly-

cemic agents should be prescribed with caution to

prevent worsening of heart failure: glinides,

rosiglitazone, pioglitazone, and DPP-4 inhibitors.

(Ungraded Good Practice Statement)

Evidence

In a systematic review of observational studies in-

cluding 34,000 patients with diabetes and CHF, met-

formin was associated with reduced mortality (23% vs

37%; adjusted risk estimate, 0.80; 95% CI, 0.74 to 0.87;

P , 0.001), reduced all-cause hospitalizations (0.93,

95% CI, 0.89 to 0.98; P = 0.01), and low risk of lactic

acidosis (240). No associations of SUs, insulin, acarbose,

or glinides with CHF ormortality were found (241–243),

but one study did suggest a possible link between glinides

and heart failure (244). Moreover, rosiglitazone in-

creased the risk of all-causemortality (HR, 1.50; 95%CI,

0.49 to 4.59) and hospitalizations for CHF (RR, 1.30;

95% CI, 0.35 to 4.82) (245). A limited meta-analysis of

seven RCTs reported that the risk for CHF was less with

pioglitazone than with rosiglitazone (1.32, 1.04 to 1.68 vs

2.41, 1.61 to 3.61) and that the risk of cardiovascular

death did not increase with either drug (0.93, 0.67 to 1.29,

P = 0.68) (246). A more comprehensive meta-analysis of

94 RCTs demonstrated that pioglitazone was associated

with reduced all-cause mortality (OR, 0.30; 95% CI, 0.14

to 0.63; P = 0.05) but with a nonsignificant increase in

CHF (OR, 1.38; 95% CI, 0.90 to 2.12) (247).

Interestingly, the risk for hospitalization for CHF with

DPP-4 inhibitors is inconsistent. The HR was significant

for saxagliptin (HR, 1.27; 95% CI, 1.07 to 1.51) (248),

marginally increased but not significant for alogliptin

(HR, 1.19; 95% CI, 0.90 to 1.58) (249), and neutral for

sitagliptin (HR, 1.00; 95% CI, 0.83 to 1.20) (250).

Notably, the ability of these studies to detect CHF

hospitalization risk with certainty may be limited, and

further evidence is needed.

No increased risk of CHF hospitalization (HR, 0.96;

95% CI, 0.82 to 1.16) or mortality (HR, 0.94; 95% CI,

0.78 to 1.13) was found for the GLP-1 analog

lixisenatide (251). In the recently published results of the

LEADER trial, treatment with liraglutide compared with

placebo was associated with significant cardiovascular

benefits in high-risk T2D patients, although the mean age

was ;64 years. Furthermore, the SGLT2 inhibitor

empagliflozin showed a decreased HR for hospitalization

for heart failure (0.65; 95% CI, 0.50 to 0.85) and all-

cause mortality (0.68; 95% CI, 0.57 to 0.82). Canagli-

flozin showed a similar benefit for heart failure in the

CANVAS study (144). In advanced CHF, palliative care

with a focus on symptom control is effective in improving

quality of life as well as reducing hypoglycemic medi-

cations in frail older people, as they are often un-

necessarily overtreated (252, 253).

The cardiovascular safety profile of the SGLT2 in-

hibitor dapagliflozin has also recently been studied in a

large randomized, placebo-controlled study (median

duration of 4.2 years) of adults with T2D. A key result

was a lower rate of cardiovascular death or hospitali-

zation for heart failure (4.9% vs 5.8%; HR, 0.83; 95%

CI, 0.73 to 0.95; P = 0.005), which reflected a lower rate

of hospitalization for heart failure (HR, 0.73; 95% CI,

0.61 to 0.88) (254). This appears to confirm a view held

that these benefits are likely a class effect (255).

In contrast to the effects on the heart, an increase in

lower extremity amputations was observed in patients

taking canagliflozin in another long-term cardiovascular

outcome study (CANVAS) (144), and the Food and Drug

Administration (FDA) now requires a boxed warning

regarding this effect of this medication (256).

Management of atherosclerosis in older adults

with diabetes

Epidemiology, morbidity, and mortality. Aging and

diabetes have a synergistic effect on the structure and

function of the vascular system that increases the risk of

vascular disease. Increased arterial wall thickening and

stiffening and reduced compliance occur with aging

(257). With diabetes, endothelin (vasoconstrictor and

procoagulant) production increases, and nitric oxide

production (vasodilator) decreases, shifting the balance

toward a vasoconstrictor, procoagulant, proliferative,

and proinflammatory state that leads to the development

of atherosclerosis (258). Contributors to progressive

atherosclerosis include hyperglycemia, dyslipidemia,

obesity, and hypertension (259). Moreover, diabetes

increases the risk of ischemic stroke by twofold, in-

dependently of BP, as well as the RR of in-hospital or

30-day stroke-related mortality. Diabetes substantially

increases the risk of peripheral arterial disease and its

associated mortality by nearly twofold and increases

peripheral arterial disease–related costs and length of

hospital stay (260, 261). According to one recent
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study, there is little or no increase in risk of mortality,

myocardial infarction, or stroke if the following five

risk factors are within normal ranges in patients with

T2D: HbA1c, LDL, albuminuria, smoking status, and

BP (262). Although the available evidence suggests that

large reductions in the classic complications of T2D,

mainly myocardial infarction, stroke, amputations,

and mortality, have occurred during the past 20 years

(263), the burden of atherosclerosis in older patients

with diabetes remains substantial, and multifactorial

intervention in this age group is essential. Moreover,

the ADA also notes that addressing multiple cardio-

vascular risk factors at the same time can lead to

greater benefits (24).

Lifestyle interventions including exercise and weight

loss in obese older patients reduce intrahepatic fat con-

tent, increase insulin sensitivity, and improve overall

metabolic risk factors for atherosclerosis (11, 264).

Clinical trials have shown that in older patients with

diabetes, tight glycemic control with HbA1c no lower

than 7.5%will have a cardiovascular benefit after at least

10 years of treatment (128, 265–267). Notably, pa-

tients.80 years old or those with multiple comorbidities

were excluded from these trials. Furthermore, metformin

treatment is associated with improved cardiovascular

outcomes, regression of atherosclerosis, and low risk of

lactic acidosis (268–270). In the EMPA-REGOUTCOME

trial (271), the SGLT2 inhibitor empagliflozin showed

lower rates of combined cardiovascular mortality, nonfatal

myocardial infarction, and nonfatal stroke (HR, 0.86; 95%

CI, 0.74 to 0.99; P = 0.04] and all-cause mortality (HR,

0.68; 95% CI, 0.57 to 0.82). In a recently completed

randomized trial of canagliflozin vs placebo in T2D (mean

age of 63.3 years) with high cardiovascular risk (CANVAS

study), canagliflozin significantly reduced (P , 0.001 for

noninferiority; P = 0.02 for superiority) the rate of the

primary outcome (a composite of death from cardiovas-

cular causes, nonfatal myocardial infarction, or nonfatal

stroke) (144). Moreover, results from the LEADER trial

demonstrated significant cardiovascular benefits from lir-

aglutide in comparison with placebo (272).

The thiazolidinedione rosiglitazone was previously

shown to increase the risk of myocardial infarction (OR,

1.43; 95%CI, 1.03 to 1.98; P = 0.03) and cardiovascular

mortality (OR, 1.64; 95% CI, 0.98 to 2.74; P = 0.06)

(273), but following extensive monitoring by the FDA,

no new adverse safety data have been demonstrated. The

FDA has now entirely lifted the risk evaluation and

mitigation strategy for rosiglitazone. Pioglitazone has

been shown to reduce the composite of all-cause mor-

tality, nonfatal myocardial infarction, and stroke in

patients with T2Dwho have a high risk of macrovascular

events following a large randomized controlled trial

.5,000 patients with T2D with evidence of macro-

vascular disease (PROactive Study) (274).

Other hypoglycemic agents seem to have a neutral

effect on cardiovascular outcome (247–251, 275), al-

though the addition of glinides or a-glucosidase in-

hibitors to metformin therapy showed a reduction in risk

of acute myocardial infarction (HR, 0.39, 95% CI, 0.20

to 0.75; and HR, 0.54; 95% CI, 0.31 to 0.95; re-

spectively) (243). A meta-analysis of clinical trials of

hypertension treatment in T2D showed that cardiovas-

cular outcomes reached a plateau after attaining an SBP

of 140 mm Hg. More intensive SBP control to#130 mm

Hg was associated with a greater reduction in stroke

but a significant increase in serious adverse events (276).

A more recent meta-analysis confirmed the cardiovas-

cular benefits of lowering SBP to 140 mm Hg but

demonstrated that further reduction is associated with an

increased risk of cardiovascular death, with no stroke

reduction benefit (187). In a population-based cohort

study of patients $85 years old, there was a U-shaped

curve with a SBP of 164.2 mm Hg (95% CI, 154.1 to

183.8 mmHg) being associated with the lowest mortality

(277). All antihypertensive medications can be used in the

treatment of hypertension in older people with diabetes, as

no difference in mortality was observed with one drug

class over the others, and the benefit may be due to the

reduction in BP rather than a class effect (278). The benefit

of statins in reducing cardiovascular risk is established.

However, the evidence in older people is largely extrap-

olated from trials in younger populations. The PROSPER

trial was designed for older people aged 70 to 82 years and

showed 15% lower cardiovascular endpoints in the statin

group (279). Interestingly, the addition of fibrate or niacin

to statin therapy has shown no extra cardiovascular

benefit (280, 281). Older patients with diabetes have a

high burden of atherosclerosis and are likely to benefit

from aspirin therapy after assessment of their bleeding risk

(282, 283). Overall, frail older individuals with diabetes

are unnecessarily overtreated, and reducing polypharmacy

in this group may improve their quality of life.

5.9 In patients aged 65 years and older with diabetes

and a history of atherosclerotic CVD, we rec-

ommend low-dosage aspirin (75 to 162 mg/d) for

secondary prevention of CVD after careful

assessment of bleeding risk and collaborative

decision-making with the patient, family, and

other caregivers. (1|��OO)

Evidence

The primary prevention of cardiovascular events in

older patients with diabetes is challenging because of a

general lack of evidence for safe and effective treatment in

1544 LeRoith et al Diabetes in Older Adults Guidelines J Clin Endocrinol Metab, May 2019, 104(5):1520–1574
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this age group. Older patients with diabetes have a higher

baseline cardiovascular risk and therefore are likely to

benefit more from risk reduction than are younger pa-

tients without diabetes. However, this group of patients

is largely heterogeneous with various levels of functional

ability and life expectancy, which should be considered,

as the current evidence is not generalizable to patients

with poor functional status or multiple comorbidities or

those with limited life expectancy.

Aspirin use in secondary prevention of CVD is now

well established and has been shown to be effective in

reducing cardiovascular morbidity and mortality in pa-

tients with a history of CVD (282). The main adverse

effect is an increased risk of gastrointestinal bleeding. The

excess risk may be as high as 5 per 1000 per year in real-

world settings (24).

The evidence for use of aspirin in primary prevention,

however, has been conflicting and unclear. In a recent

randomized trial of aspirin vs placebo in.15,000 adults

with diabetes but no evidence of CVDwith a follow-up of

7.4 years, the aspirin group had significantly fewer se-

rious vascular events [658 participants [8.5%] vs 743

[9.6%]; rate ratio, 0.88; 95% CI, 0.79 to 0.97; P = 0.01]

but a significant excess of major bleeding events (rate

ratio, 1.29; 95% CI, 1.09 to 1.52; P = 0.003) (284).

Currently, the use of aspirin for primary prevention must

remain a decision by the clinician on an individualized

basis.

Microvascular disease

Eye complications in older adults with diabetes

Responses to standardized questionnaires suggest that

vision loss due to diabetic retinopathy may significantly

reduce quality of life and that treatment satisfaction may

be significantly affected by the severity of macular edema

(285–289). Retinopathy and neuropathy may affect the

ability of a person to safely operate a motor vehicle (290).

The duration of diabetes predicts the presence of

retinopathy, and control of hyperglycemia profoundly

affects the onset and progression of diabetic retinopathy

in both T1D and T2D (78, 231, 291–295). The beneficial

microvascular effects of intensive glycemic control per-

sisted after closeout of the DCCT research group,

UKPDS, and ACCORD trials (128, 233, 296). In addi-

tion to poor glycemic control, the presence of albumin-

uria, hypertension, and dyslipidemia predict retinopathy

(297–301). Furthermore, the observed present-day de-

cline in the prevalence and incidence of retinopathy and

vision impairment is thought to be the result of improved

management of hyperglycemia, hypertension, and dys-

lipidemia (299, 302). In aMedicare study comparing 119

pairs of patients who received guideline care vs the closest

matched controls who did not, low vision/blindness was

substantially reduced during a 3-year period among

persons who received recommended levels of care (300,

303, 304).

The benefit of strict BP control with respect to reti-

nopathy, which was suggested in the UKPDS study (305)

but not confirmed in the ACCORD study (231, 306), has

not been consistently demonstrated. The use of ACE

inhibitors or ARBs may have beneficial effects on reti-

nopathy (307–310).

Treatment with fenofibrate in trials intended for

assessing cardiovascular protection has suggested that

this drug may reduce the progression of diabetic reti-

nopathy, but continued treatment beyond the closing of

the clinical trials may be required to confer this benefit

(231–233, 301, 311, 312). There is worldwide interest in

developing evidence to support the use of fenofibrate for

limiting the progression of diabetic retinopathy, but its

safety and efficacy might best be justified by evidence

from trials that are designed to examine visual and retinal

findings as their primary outcome measures.

5.10 In patients aged 65 years and older with di-

abetes, we recommend annual comprehensive eye

examinations to detect retinal disease (1|����).

Technical remark: Screening and treatment

should be conducted by an ophthalmolo-

gist or optometrist in line with present-day

standards.

Evidence

Periodic screening is justified for detecting vision-

threatening retinopathy at an early stage and for offer-

ing measures to reduce its progression (301). Panretinal

photocoagulation is the mainstay of treatment of pro-

liferative retinopathy but may produce an exacerbation

of diabetic macular edema, a condition that affects a

substantial number of older patients (313–316). A study

of 76,127 patients with diabetes in a UK database re-

ported that center-involving diabetic macular edema,

potentially amenable to anti–vascular endothelial growth

factor (VEGF) therapy, was present in the eyes of almost

10% of these patients (314). In an incident population of

64,983 patients with diabetes in a UK primary care

setting, close to 28% of patients developed retinopathy,

and close to 4% developed maculopathy (half were

macular edema) within 9 years of diabetes diagnosis

(315). Among persons $40 years of age in the United

States with diabetes and retinal photographs, the prev-

alence of macular edema may be ;3.8%, with no dif-

ferences among age groups. Rather, the risk is associated

with duration of diabetes and HbA1c (316). Such data,

together with the impact of retinal edema on vision,
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suggest that a large number of older patients might ex-

perience improvements in vision and quality of life from

anti-VEGF therapy. Intravitreal anti-VEGF therapy may

be the most effective front-line modality for macular

edema and may be an alternative to panretinal photo-

coagulation in the treatment of proliferative diabetic

retinopathy (301, 317–324).

Notably, Medicare claims data suggest that diabetic

retinopathy may be associated with an increased risk of

age-related macular degeneration (325). Open-angle

glaucoma and cataracts occur more commonly among

persons with diabetes (326, 327). Moreover, the risk for

glaucoma increases with the duration of diabetes and

fasting hyperglycemia. Among older persons with T2D

or T1D for 5 years, these additional risks lead us not only

to endorse the recommendation of the ADA for an initial

dilated and comprehensive eye examination by an oph-

thalmologist or optometrist but also to suggest screening

thereafter at least annually (300, 301).

Neuropathy, falls, and lower extremity problems in

older adults with diabetes

5.11 In patients aged 65 years and older with di-

abetes and advanced chronic sensorimotor

distal polyneuropathy, we suggest treatment

regimens that minimize fall risk, such as the

minimized use of sedative drugs or drugs that

promote orthostatic hypotension and/or hy-

poglycemia. (2|�OOO)

5.12 In patients aged 65 years and older with diabetes

and peripheral neuropathywith balance and gait

problems, we suggest referral to physical ther-

apy or a fall management program to reduce the

risk of fractures and fracture-related complica-

tions. (2|�OOO)

Evidence

The prevalence of diabetic neuropathy appears to be

increasing and is correlated with increased age, duration

of diabetes, higher HbA1c, and lifelong glycemic control

(328–332). Manifestations of the most common form of

diabetic neuropathy, chronic sensorimotor distal poly-

neuropathy, may include not only a history of pain but

also advanced findings of proprioceptive deficit, motor

strength loss, contractures, deformities, weakness of

the extremities, and/or Charcot arthropathies. Persons

treated with metformin and having neuropathic mani-

festations should be evaluated because metformin may

cause vitamin B12 deficiency. The heterogeneity of pe-

ripheral and autonomic neuropathies in diabetes neces-

sitates consideration of a differential diagnosis, especially

if manifestations are lateralized or atypical (333–337).

Persons with diabetes are at increased risk of falls and

hip fracture (338–343). Thus, inquiry about falls should

occur at least annually (344). Evidence is inconclusive on

whether specific glycemic targets or antihyperglycemic

treatment regimens promote falls (345–348). Thiazoli-

dinediones and SGLT-2 inhibitors might worsen fall-

related outcomes by increasing fracture risk (140, 347,

349). Furthermore, hypoglycemiamay be a risk factor for

adverse outcomes of falls (73–75). Pharmacologic ther-

apy for painful diabetic neuropathy requires caution in

older adults, with special concern for polypharmacy,

oversedation, and orthostasis (342, 350–354).

Neuropathy is associated with increased risk of falls in

older individuals with diabetes (345, 346, 355–358), and

exploratory studies have found associations between

diabetic neuropathy and abnormalities in gait, posture,

and balance (359–362). Physical therapy interventions

for those with functional deficits may reduce risk factors

for falls and possibly the actual rate of falls and fractures

(363–366). In the presence of advanced manifestations of

distal polyneuropathy, we suggest consultation with

physical therapists for improvement in balance, gait,

posture, and strength and/or suggested use of assistive

devices. Referrals might specify imbalance, unsteadi-

ness on feet, abnormality in gait, foot drop, history of

falling, neuropathic foot ulcer, lack of coordination, or

other functional deficits or consequences traceable to

neuropathy.

5.13 In patients aged 65 years and older with diabetes

and peripheral neuropathy and/or peripheral

vascular disease, we suggest referral to a podi-

atrist, orthopedist, or vascular specialist for

preventive care to reduce the risk of foot ul-

ceration and/or lower extremity amputation.

(2|��OO)

Evidence

Lower extremity amputation for nontraumatic in-

dications is performed relatively infrequently but with

higher incidence among individuals with diabetes, and

individuals in some populations and geographic areas are

at disproportionate risk for this situation (367–370).

Among the 60- to 69-year-old group in a large cohort

study, the incidence of lower extremity amputation was

290% greater for those with a longer duration of diabetes

(371). Evidence possibly linking amputation to cana-

gliflozin therapy is preliminary (144). Variably reported

individual patient risk factors for lower extremity am-

putation may include peripheral sensory neuropathy,

autonomic neuropathy, gait abnormalities, peripheral

vascular disease, foot ulcer, history of previous ampu-

tation, certain foot deformities, greater body mass,
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chronic renal failure, poor vision, older age, and higher

HbA1c (372–379).

Foot ulcer increases amputation risk and utilization of

medical care (380–383). However, further research is

necessary to confirm trends in amputation rates and to

establish whether a program of comprehensive foot care

or specific management strategies for established foot

complications may reduce the risk for amputation among

older persons with diabetes (263, 330, 384–392). We

endorse the standard of care concerning foot care as

expressed by the ADA, which recommends patient self-

care education, specifies the content and frequency of

periodic comprehensive foot evaluations, recommends a

multidisciplinary approach for foot ulcers and high-risk

feet, and presents indications for referral for further vas-

cular assessment, ongoing preventive care, and lifelong

surveillance by foot care specialists (300). Examiners should

identify any history of foot ulcer, poorly fitted footwear,

loss of protective sensation, vascular insufficiency, foot

deformity, or preulcerative lesion. For patients with altered

gait due to neuropathy, local foot deformity, or unhealed

ulcers, exercise programs may need to focus on non–

weight-bearing activities (393). Furthermore, specialty care

may be required to determine the appropriateness of off-

loading devices, monitoring of foot skin temperature, use of

therapeutic footwear, and need for vascular or podiatric

surgical interventions (382, 394, 395).

Lower extremity amputation is associated with re-

duced survival and a reduction in physical health-related

quality of life, as well as delayed recovery and impaired

return to baseline function among nursing home resi-

dents (1, 396, 397).

The risk factor of vascular insufficiency must be

considered among persons with diabetic foot ulcers (398,

399). The goals of lower extremity revascularization in

older patients include maintenance of functional capacity

and independent living status. Observational studies

suggested similar limb salvage rates but less short-term

mortality and morbidity after endovascular surgical re-

vascularization (400, 401).

Chronic kidney disease in older adults with diabetes

GFR gradually decreases by ;0.75 to 1 mL/min/

1.73 m2 per year (402). The rate of GFR decline is

accelerated in the 20% to 40% of older patients with

diabetes and diabetic CKD (403). Notably, the decline in

GFR reduces the clearance of insulin and many diabetes

medications (404) and increases the risk of hypoglycemia

(405, 406).

5.14 In patients aged 65 years and older with diabetes

who are not on dialysis, we recommend annual

screening for CKD with an eGFR and urine

albumin-to-creatinine ratio. (1|����)

5.15 In patients aged 65 years and older with diabetes

who are in group 3 (poor health, see Table 3) of

the framework and have a previous albumin-to-

creatinine ratio of,30 mg/g, we suggest against

additional annual albumin-to-creatinine ratio

measurements. (2|��OO)

Evidence

The general recommendation for annual measurement

of urinary albumin-to-creatinine ratio and eGFR should

also be carried out in older adults (300). However,

progressive loss of GFR can occur in the absence of

albuminuria (407).

In patients with an estimated limited lifespan who

have normal urinary albumin excretion, the prognostic

value of annual measurement of urinary albumin ex-

cretion over and above indicating an increased risk of

CVD is likely minimal (408). Regardless, because a de-

crease in eGFR affects drug dosing and other aspects of

care, at least annual testing should be performed, with

more frequent testing if the eGFR is ,60 mL/min/

1.73 m2.

5.16 In patients aged 65 years and older with diabetes

and decreased eGFR, we recommend limiting

the use or dosage of many classes of diabetes

medications to minimize the side effects and

complications associated with CKD. (1|��OO)

Technical remark: Specific use/dosing guidance

on each class of diabetes medication is provided

in Table 7.

Evidence

Insulin. Reduced kidney function results in a pro-

longation of insulin half-life and a decrease in insulin

requirements (409). All insulin preparations can be used

in patients with CKD, and no specific reductions in

dosing are necessary for patients. Patients with stages 4 to

5 CKD (eGFR ,30 mL/min/1.73 m2) often have delayed

gastric emptying; administering rapid-acting insulin after

the meal may be helpful for matching the insulin peak

with the time of the postprandial blood glucose peak.

Postprandial rapid-acting insulin with a dose adjustment

for the amount eaten may help patients with varying food

intakes.

Metformin. Because of drug accumulation with de-

creased clearance and therefore a potential risk for lactic

acidosis, metformin can be used without dosage re-

duction down to an eGFR .45 mL/min/1.73 m2 and

with a reduction to 1000 mg daily if the eGFR is $30 to

44 mL/min/1.73 m2. The drug should be stopped when

doi: 10.1210/jc.2019-00198 https://academic.oup.com/jcem 1547

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/jc
e
m

/a
rtic

le
/1

0
4
/5

/1
5
2
0
/5

4
1
3
4
8
6
 b

y
 g

u
e
s
t o

n
 1

6
 A

u
g
u
s
t 2

0
2
2

http://dx.doi.org/10.1210/jc.2019-00198
https://academic.oup.com/jcem


the eGFR is ,30 mL/min/1.73 m2 or in situations as-

sociated with hypoxia or an acute decline in kidney

function such as sepsis/shock, hypotension, and use of

radiographic contrast or other nephrotoxic agents (79,

410, 411) (see Table 7).

SUs and glinides. SUs and their metabolites are renally

cleared, leading to an increased risk of hypoglycemia as

GFR declines. Glyburide should be avoided with an

eGFR,60mL/min/1.73m2 (412). Glimepiride should be

used with caution if the eGFR is ,60 mL/min/1.73 m2

and should not be used with an eGFR ,30 mL/min/

1.73 m2. Less than 10% of glipizide is cleared renally, but

it should still be used with caution with an eGFR

,30 mL/min/1.73 m2 (413, 414).

The active metabolite of nateglinide accumulates in

CKD and should not be used with an eGFR,60mL/min/

1.73 m2; however, the active metabolite is cleared by

hemodialysis, and thus nateglinide can be used in patients

on dialysis (415). Repaglinide appears safe for use in

CKD but should be used with caution when the eGFR

is ,30 mL/min/1.73 m2 (416).

Thiazolidinediones. Pioglitazone and rosiglitazone are

hepatically metabolized and can be used in CKD without

dosage adjustment (417, 418). However, fluid retention

limits their use in CKD, and they are associated with

increased fracture rates and bone loss (139). Thus, use in

patients with underlying bone disease (such as renal

osteodystrophy or osteoporosis) could potentially be

problematic.

a-Glucosidase inhibitors. Neither acarbose nor miglitol

has been studied long-term in patients with a creatinine

level .2 mg/dL, and their use should be avoided in these

patients (419).

DPP-4 inhibitors. The DPP-4 inhibitors sitagliptin,

saxagliptin, and alogliptin undergo some renal clearance

and require dosage adjustment in patients with reduced

eGFR (420) (see Table 7). Only a small amount of

linagliptin is cleared renally, and no dosage adjustment is

indicated with a reduced GFR (420). In general, these

drugs are very well tolerated.

SGLT2 inhibitors. SGLT2 inhibitors generally become

less effective as GFR decreases (146). Because of a small

increase in adverse events related to intravascular volume

contraction, no more than 100 mg once daily of cana-

gliflozin should be used in patients with an eGFR of 45

to ,60 mL/min/1.73 m2 (146, 421). Canagliflozin,

empagliflozin, and ertugliflozin should be stopped if the

eGFR is ,45 mL/min/1.73 m2, and dapagliflozin should

be stopped at 60 mL/min/1.73 m2, primarily because of a

decrease in efficacy (146, 421). Interestingly, empagli-

flozin and canagliflozin have been shown to delay the

progression of CKD (144, 145).

GLP-1 receptor agonists. The clearance of exenatide

decreases as the GFR declines (422). Cases of acute renal

failure associated with exenatide use have been reported,

and thus exenatide should not be used if the GFR

is,30mL/min/1.73m2 (423). Lixisenatide should not be

used if the GFR is ,15 mL/min/1.73 m2, but no dosage

changes are needed for liraglutide (424), semaglutide, or

dulaglutide as renal function worsens. Nausea is a

common side effect of these drugs and could potentially

be problematic in older patients with compromised in-

take, especially those with progressing CKD.

Other oral medications. Neither bromocriptine (dopa-

mine receptor agonist) nor colesevelam (bile acid seques-

trant) has been studied in patients with advanced CKD.

6. Special Settings and Populations

TID
Although it is clear that life expectancy for patients

with T1D is improving (425), the number of people

reaching 60 years and older is unknown. There appears

to be two reasons for the increasing number of older

adults with T1D. First, those diagnosed with childhood

T1D have taken advantage of the improved therapies for

glycemic management and nonglycemic measures for the

prevention and treatment of long-term complications.

Second, for reasons that are unclear, the number of cases

of adult-onset T1D has increased. Given these factors,

“geriatric T1D” is anticipated to become more common

over the next decade. In one large American T1D reg-

istry of 22,697 participants of all ages (T1D Exchange),

3445 individuals (15%) are.50 years of age (426). This

phenomenon provides opportunities for the study of a

population that numerically was not common in the

past.

Hypoglycemia
No RCTs have assessed outcomes for older in-

dividuals with T1D. In general, near normal glycemic

targets are reserved for individuals with shorter durations

of diabetes prior to the development of microvascular or

macrovascular complications. Furthermore, the aggres-

siveness of glucose control needs to be balanced against

the risks of hypoglycemia, which is generally a more

dangerous side effect of insulin therapy in an older

population. In one survey of 510 individuals with

T1D .65 years of age, the yearly frequency of severe

1548 LeRoith et al Diabetes in Older Adults Guidelines J Clin Endocrinol Metab, May 2019, 104(5):1520–1574
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hypoglycemia (seizure or coma) was 16.1% (427). The

same survey found that the duration of diabetes was an

even greater risk factor for severe hypoglycemia: for

those with at least a 40-year duration of diabetes (N =

758), the yearly rate was 18.6% (427). A subsequent

study of 101 subjects with a recent prior history of severe

hypoglycemia (mean age and duration of diabetes were

69 and 41 years, respectively) wearing blinded CGM

revealed hypoglycemic exposure of an average of 99min/d

,70 mg/dL and 65 min/d ,60 mg/dL (88). Certain

cognitive test scores were worse in these individuals than

in a control group matched for age and duration of T1D.

Cognitive dysfunction
Routine self-care of T1D requires sufficient cognitive

capabilities due to the complexity of disease manage-

ment. One report noted that in a group of patients with

T1D (mean age and duration of diabetes 60 and 38 years,

respectively) over a 4-year period, the decline in cognitive

function was no different from that in an aged-matched

control group (428). However, patients with a history of

severe hypoglycemia or CVD were more susceptible to

cognitive decline than were the control patients. Cog-

nitive decline in older adults with T1D often requires

simplification of insulin regimens (e.g., moving from

carbohydrate and calorie counting to set meal-time

dosing or moving from insulin pump to injections).

Functionality
The typical reduced physical function of older adults

may be exacerbated by T1D. Neuropathy, visual im-

pairment, and hypoglycemia unawareness may make

driving an impossible task. In addition to these com-

plications, arthritis, chronic pain, and other conditions

are frequently observed in this population (diabetic

cheiroarthropathy), presenting barriers to independent

living. As functionality becomes more limited, the role of

the caregiver becomes more critical. Due to to all of these

concerns, less stringent glycemic targets are appropriate

for older adults with T1D, particularly those with a

.40-year duration of diabetes, when severe hypogly-

cemia becomes more common.

Hypertension and hypercholesterolemia
Even fewer data are available to guide clinicians for

these common clinical problems. The presence of diabetic

kidney disease generally results in lower BP targets, al-

though the specific goals are controversial (429). BP

targets with or without kidney disease have not been

studied in older adults with T1D. Likewise, RCTs for the

treatment of hypercholesterolemia have not been stud-

ied in patients with T1D, let alone in older patients

with T1D. However, both proteinuria and obesity are

accepted risk factors for CVD, and of the patients .50

years old in the T1D Exchange of 2014, 39% and 29%

were overweight and obese, respectively (data for

those .60 years old were not reported) (430). Because

the duration of diabetes seems to be a risk factor for

CVD, which is also the leading cause of mortality (431),

it seems appropriate that most older adults with T1D

should be treated similarly to those with T2D. Never-

theless, clinicians should evaluate each patient in-

dividually, especially those who are nonobese and

diagnosed later in life where less aggressive treatment

may be warranted.

Management of diabetes away from home—in

hospitals and long-term care facilities—and

transitions of care
More than 25%of people.65 years old have diabetes

(120), and the prevalence of diabetes in the long-term

care facility (LTCF) population has increased to 35%

(432–434). Moreover, older patients with diabetes dis-

play various comorbid illnesses and functional impair-

ments (435). Older patients with diabetes mellitus are

frequently admitted to the hospital for non-diabetes–

related problems such as cardiovascular and respiratory

disorders and digestive, genitourinary, and infectious

problems (436, 437).

Patients with diabetes may be admitted to general

medical-surgical floors, straight to the intensive care unit,

or to the operating room (438). Patients who are not

eating or on steroids, pressors, tube feeding, total par-

enteral nutrition, special diets, hemotoneal or peritoneal

dialysis, and/or other agents that modify glucose ho-

meostasis and metabolic profiles. Frequently, hospital-

ized patients go from one condition or treatment to

another in a very short time. Various specialists and

teams may be involved in the treatment process, com-

plicating communication and ordering processes. Thus,

education of nursing and house staff as well as the

contribution of so-called “Glucose Management Teams”

cannot be overestimated (439). The benefits of glycemic

control must be balanced with the adverse effects of

glucose-lowering medications and a patient’s age, overall

health status, and functional and intellectual capacity

(40, 79).

6.1 In patients aged 65 years and over with diabetes in

hospitals or nursing homes, we recommend

establishing clear targets for glycemia at 100 to

140 mg/dL (5.55–7.77 mmol/L) fasting and 140

to 180 mg/dL (7.77–10 mmol/L) postprandial

while avoiding hypoglycemia. (1|��OO)

Technical remark: An explicit discharge plan

should be developed to re-establish long-term

doi: 10.1210/jc.2019-00198 https://academic.oup.com/jcem 1551
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glycemic treatment targets and glucose-lowering

medications as the patient transitions to post-

hospital care.

Evidence

Glycemic targets for inpatient management of diabetes

in older adults are established based on general guidelines

while avoiding hypoglycemia (437). Best practice re-

quires concrete strategies for transitions of care within

the hospital and upon discharge (440–442).

The most common cause of glycemic variability in hos-

pitalized patientswith diabetes is amismatch between caloric

intake and insulin coverage. Alimentary intake is frequently a

problem for hospitalized patients (443) and LTCF residents

because of impaired appetite or inability to swallow or hold

food down. Instead of a balanced meal, they might consume

only fluids, frequently fruit juices, shakes, or dietary sup-

plements that contain high concentrations of sugar and

produce glycemic spikes. Using sliding scale regular insulin

may lead to hypoglycemia and wide oscillations in blood

glucose levels (444, 445). Nonetheless, holding insulin due to

patients’ complaints of poor appetite results in hyperglyce-

mia and may precipitate diabetic ketoacidosis.

Patients on enteral or parenteral nutrition and insulin

develop hypoglycemia when feeding is stopped abruptly

for various reasons (438). Thus, safety measures must be

in place at every institution. Continuous enteral or

parenteral nutrition produces a constant “postprandial”

state with glycemic targets between 140 and 180 mg/dL

(7.77 to 10 mmol/L). Aiming at glycemia targets below

this range is dangerous.

Point-of-care glucose monitoring is helpful only when

it is performed frequently and when a knowledgeable

person reviews the data and makes appropriate adjust-

ments (439, 446–448). Most hospitalized patients with

diabetes are treated with insulin (449). Most missteps in

diabetes management occur not at the selection of the

initial doses of insulin but because of poor follow-up and

lack of appropriate and timely adjustments.

Whereas glycemia of critically ill patients is usually

managed in the intensive care unit with IV insulin ad-

ministration, most noncritically ill patients are treated

with basal-bolus regimens. In a randomized multicenter

trial comparing the efficacy of a basal-bolus insulin

regimen with glargine once daily and glulisine before

meals (n = 104) to sliding scale regular insulin four times

daily (n = 107) in patients with T2D undergoing general

surgery, Umpierrez et al. (450) demonstrated that basal-

bolus insulin not only improved glycemic control but also

significantly reduced hospital complications.

Moderate (41 to 70 mg/dL) and severe (,40 mg/dL)

hypoglycemia is common in hospitalized patients with

diabetes, including older patients (432, 451–455). Hy-

poglycemia increases length of hospital stay and mor-

tality (456–459). The presence of renal failure, poor

nutrition, and sepsis is highly predictive of a high risk of

hypoglycemia in older individuals. Although a causal

relationship between hypoglycemia and mortality has

not been established, a strong association between

hypoglycemia and more severe illness is likely (455,

460, 461).

An RCT comparing treatment with oral agents and

basal insulin in older patients with T2D in LTCFs

demonstrated that treatment within both arms resulted

in a similar frequency of hypoglycemia (462), suggesting

that a low daily dose of basal insulin is sufficient to

achieve reasonable and safe glycemia in older patients.

Clearly, patients with T1D in institutional settings should

never be left without insulin.

6.2 In patients aged 65 years and older with diabetes

and a terminal illness or severe comorbidities, we

recommend simplifying diabetes management

strategies. (1|�OOO)

Evidence

Patients with late-stage cancer, organ failure, or

pre–solid organ or post–solid organ or bone marrow

transplant, patients on dialysis, and those in the intensive

care unit present unique challenges. Higher glycemic

targets may be acceptable in patients with severe

comorbidities and in terminally ill individuals. A sim-

plified management approach is fully justified in these

patients.

6.3 In patients aged 65 years and older without

diagnosed diabetes, we suggest routine screening

for HbA1c during admission to the hospital to

ensure detection and treatment where needed (see

the technical remark in recommendation 2.1).

(2|��OO)

Evidence

Although measurements of HbA1c have earned their

recognition in the diagnosis of diabetes mellitus (463)

and in the process of monitoring glycemic control in

patients with diabetes (464), they can also help to assess

the chronicity of hyperglycemia in patients admitted to

the hospital who do not have a previous diagnosis of

diabetes (465).

Admission HbA1c levels have been shown to correlate

with greater morbidity and mortality in patients with

acute myocardial infarction (466, 467), heart failure

(468), and poor functional outcome after acute ischemic

stroke (465). The exact mechanism of these associations
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is not well understood, but one may surmise that chronic

hyperglycemia has an adverse influence on the cardio-

vascular system in patients with undiagnosed diabetes or

prediabetes.

Transitions of care

Transition of care from hospital to home or to an

LTCF rightfully represents a critical element in the

treatment of older patients with diabetes. The most

important aspect of successful transition is effective,

detailed, and thorough bidirectional communication

between the discharging and receiving teams of health

care providers. Excellent communication between the

discharging team and patient as well as the patient’s

family or caregiver is also of paramount importance.

Older patients newly diagnosed with diabetes during

their hospital stay may present additional obstacles

during transitions of care. These patients deal with the

shock of a new chronic disease and may not have a clear

ability to understand and integrate complicated medical

regimens, changes in lifestyle, home glucose monitoring,

and other challenges of diabetes. Finally, the number of

comorbidities as well as patients’ cognitive and func-

tional status will dictate the appropriate steps in the

transition of care offered to older patients with diabetes.

Methodology

Participants
The Writing Committee consisted of 10 content ex-

perts representing the following specialties: endocrinol-

ogy, neurology, and geriatrics. Two of the committee

members brought an international perspective to this

guideline topic. The Writing Committee also included a

clinical practice guideline methodologist who led the

team of comparative effectiveness researchers that con-

ducted the systematic reviews and meta-analyses.

Guideline development process
The Endocrine Society’s guideline development pro-

cess combines elements of the GRADE framework (469)

with an approach that was thought to be more appro-

priate for the rare endocrine disease space where scien-

tific evidence is limited or nonexistent. The Society

applies the steps in the GRADE framework to research

questions for which there is an ample body of knowledge

of low-to-moderate quality or higher (Table 8 for de-

scriptions of low- and moderate-quality evidence). In

these situations, GRADE provides the methodological

and statistical rigor that results in robust recommenda-

tions that are classified using quality of evidence and

strength of recommendation as described in by Guyatt

et al. (470) and represented graphically in Table 8.

Where evidence is extremely limited and/or not sys-

tematically analyzed, we provide recommendations based

on an expert review of the limited data. This process is less

systematic than the GRADE methodological framework;

however, these recommendations are also clearly classified

using the GRADE classification system.

Some of the Society’s clinical practice guidelines also

include Ungraded Good Practice Statements (471). This

unclassified clinical guidance can include expert opinion

statements on good practice, references to recommen-

dations made in other guidelines, and observations on

preventive care and shared decision-making.

Guideline recommendations include the relevant pop-

ulation, intervention, comparator, and outcome. When

further clarification on implementation is needed, we in-

clude technical remarks. These provide supplemental in-

formation such as timing, setting, dosing regimens, and

necessary expertise. All recommendations are followed

by a synopsis of the evidence on which they are based.

Authors may also include short statements on patients’

values and preferences, the balance of benefits and harms,

and minority opinions, where relevant.

Note that the Society’s guideline development process

is currently under review, and new approaches and

processes are likely to be instituted in the coming months.
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relevant industry relationships throughout the

guideline development process to ensure that the

appropriate COI balance is preserved.

9. The authors who comprise the #50% with rel-

evant COIs are required to declare the situation

and recuse themselves from any relevant discus-

sions, votes, and from drafting recommendations.

10. If a member is aware of another person who might

havea conflict andhasnotdeclared it for some reason,

they are obliged to bring this to the Chair’s attention.

11. Staff, Writing Committee Chairs, and members

must be alert for situations that might present a
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Appendixes

Appendix A. How to Use the Conceptual Framework

The guideline Writing Committee designed the

framework (Table 3) to serve as a guide that encourages

Table 8. GRADE Classification of Guideline Recommendations
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the diabetes clinician to consider available evidence and a

patient’s overall health, likelihood to benefit from

interventions, and personal values when considering

treatment goals such as glucose, BP, and dyslipidemia.

Consideration that the patient categories are general

concepts and that individual patients may not fall clearly

in one category is important. However, considering most

patients in group 2 as prefrail and most in group 3 as frail

with one or more disabilities may be helpful. Never-

theless, we recognize that neither the category nor patient

values are necessarily static and may change over time

with disease progression or may shift in either direction,

for example, because of temporary disability.

Glucose targets

The framework prioritizes blood glucose targets over

HbA1c, recognizing that both are important in clinical

practice. However, owing to accuracy concerns of

HbA1c as well as the failure of HbA1c to identify those at

risk for hypoglycemia (see evidence statement in section 3

on “Assessment of Older Patients with Diabetes”), the

framework intentionally places glucose values above

HbA1c in the glucose target section.

Shared decision-making

Shared decision-making (SDM) is a collaborative,

patient-directed decision-making process that helps the

patient set goals and priorities with input from their

health care team, family, and other caregivers. The ob-

jective is for the patient to make choices that meet his/her

needs while honoring personal values and preferences. In

the conceptual framework, the SDM arrow indicates that

after consideration of these factors, some patients may

have lower or higher targets.

SDM example

Mrs. Jones is a 72-year-old woman with T1D and

rheumatoid arthritis who presents for the first time for

ongoing management of her diabetes, which she has had

for 40 years. She has retinopathy without impaired vi-

sion, peripheral polyneuropathy that has just become

painful this past year, and stage 3 CKDwith a GFR of 42.

She has hypertension on two agents with SBP between

132 and 140 on recent checks. Owing to her rheumatoid

arthritis, she uses a walker in the home and a wheelchair

or scooter outdoors but is able to manage insulin and

glucose monitoring independently, although some days

her dexterity is so poor that she manages to only check

twice. Her son pays her bills for her because she can no

longer manage her online accounts due to MCI; other-

wise, she is very involved in the local church and has

evening activities three times a week.

Her HbA1c has been between 6.2 and 6.9 for the last

10 years, as you can see in the records, and she reports

being pleased with her control. She uses long-acting basal

insulin and rapid-acting insulin up to five times daily

according to a carbohydrate ratio and correction factor,

which, with further inquiry, you find that she applies very

accurately; she declined an insulin pump and CGM in the

past. From her glucose meter, her lowest glucose is

62 mg/dL, as measured in the fasting state, and she re-

ports losing hypoglycemia awareness in the last 2 to 3

years; otherwise, her fasting mean glucose is 128 mg/dL.

You begin to discuss glucose goals, and she reports

“Please don’t tell me my HbA1c should be higher; that is

what my previous doctor said.” She reports feeling

“fuzzy” and “clumsy” when her glucose is .200 mg/dL

and attempts to loosen control have been difficult for her.

You discuss the concerns around hypoglycemia, and she

agrees that it is concerning. Together, you agree for her to

wear a continuous glucose monitor for up to 10 days to

evaluate her glucose patterns, and you place this device in

the office. You agree on a glucose range of fasting, 100 to

150 mg/dL, and bedtime, 150 to 180 mg/dL (group 2 in

framework), and she agrees to adjust as needed for safety

while avoiding glucose levels .200 mg/dL as much as

possible. You both agree to focus on the glucose ranges

rather than HbA1c. You suggest that her son come with

her to the next visit to discuss options for safe glucose

monitoring going forward, as her rheumatoid arthritis is

affecting her ability to self-monitor blood glucose.

Appendix B. Patient Voice Assessment

To include the patient’s perspective in this guideline

and to place the recommendations into the context of

patient experience, we sought the collaboration of both

organized groups and individuals with diabetes who

were age 65 years or older. An anonymous, unvalidated

survey was developed by members of the writing com-

mittee and administered electronically (via E-mail) and in

person to 80 adults. The survey was designed to address

specific aspects of the guideline, namely, the perception of

how diabetes and treatment of diabetes impact overall

health. As a group, the respondents represented the target

population of the guideline, with most having T2D and

reporting complex disease management (55% reported

daily insulin use) and a significant prevalence of com-

plications (41% with disease-specific microvascular

complications and 51% with macrovascular complica-

tions). Based on the preponderance of responses, the

committee identified four common themes: (i) many

older adults do not anticipate changing their various

treatment targets with advancing age; (ii) diabetes is often

not listed as the top health condition by older patients

with diabetes, as other conditions are often considered
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more serious or important to them; (iii) most older pa-

tients with diabetes express significant fear of compli-

cations (microvascular and macrovascular) and primarily

consider glucose control to be the most important factor

for prevention; and (iv) lipid-lowering medications may

be underused among older adults, which may be due to

a lack of perceived benefit by themselves or their

clinicians.

Methods

To include the patient’s perspective in this guideline,

we sought the collaboration of both organized groups

and individual patients with diabetes who were age

65 years or older. The Writing Committee developed a

20-question anonymous survey that includeddemographics,

diabetes-specific characteristics, and perspectives on the

health problems addressed in the guideline. The survey

was tested internally but was not formally validated. The

participating organizations included the ADA’s Senior

Signature program (www.diabetes.org/in-my-community/

awareness-programs/older-adults/) and the Diabetes Sis-

ters (diabetessisters.org/). Individual patients were iden-

tified through a clinical database andwere asked to submit

the survey online. The survey was also administered in

person to a focus group of older adults participating in a

community program. All data collected directly from in-

dividuals did not include personal health information or

identifiers.

Results

Overall, 80 respondents completed the survey, and 77

of them reported having diabetes (three reported taking

the survey on behalf of a family member). Most re-

spondents were women (88%) between the ages of 60

and 80 years (93%), and 7% were between 81 and 100

years old. Most were white (68%) and black and/or

African American (26%), with 2.5% and 1% Native

American and other, respectively. Self-reported diabetes

type indicated that more than half of the respondents had

T2D, as expected, and 31% reported having T1D (see

Appendix Table 1).

Diabetes self-management

Fifty-five percent of 75 respondents reported using

insulin daily to manage diabetes, and ;40% reported

taking more than one medication to treat diabetes, with

15% reporting taking three or more. Most respondents

disagreed that forgetting medications was a concern,

although 29% did report this as a concern.

Glucose targets and hypoglycemia

Patients generally reported agreement between

themselves and their care providers on what their glucose

target should be, with only 4% reporting disagreement.

One-third of respondents either agreed or strongly agreed

that they fear having low blood glucose on most days.

Interestingly, when asked if they would agree to relax or

loosen glucose targets with age, most (62%) reported

that they would not.

Blood pressure and lipid control

Nearly all agreed (96%) that controlling BP will re-

duce their risk of stroke, and 100% of 78 respondents

agreed that having a BP in the “target range” is important

for overall health. Of these participants, 36% reported

taking no medications for BP, 28% reported taking one

medication, and 36% reported taking more than one

medication. In contrast, a smaller majority agreed that

maintaining lipids in the target range is important (87%)

and that taking a lipid-lowering medication will reduce

the risk of heart attack (67%). Although the majority

reported taking one medication for lipid lowering

(68%), a large minority reported taking none (24%).

Complications

Most respondents (85%) reported that they worry

about the future with respect to the possibility of serious

complications of diabetes. Forty-one percent reported

having a diabetes-specific complication, withmost (72%)

reporting nerve-related discomfort or pain (neuropathy).

Just more than half reported having macrovascular

disease: peripheral vascular disease (24%) and heart

disease (27%). Nearly all respondents (96%) agreed that

Appendix Table 1. General Characteristics of the
Survey Population

Characteristic Value (%)

Age, y (N = 80) 60–70 64
71–80 29
81–90 3.75
91–100 3.75
.100 0

Sex Male 12
Female 88

Race Black and African American 26
White 68
Asian 1

Native American 2.5
Mixed race 0

Latino or Hispanic 0
Other 2.5

Self-reported
diabetes type

T1D 31

T2D 52
Familial or “MODY” 0

Due to pancreatic disease or removal 1.25
Other type 9

I do not know 6

Abbreviations: MODY, Maturity Onset Diabetes of Youth.
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blood glucose control reduces the risk of vision loss.

Most, although a lower percentage (85%), also agreed

that blood glucose control is the “most important factor”

that will reduce heart disease risk.

Overall health

When asked how many other health problems they

had, approximately half of the respondents reported

having two or three, 13% reported four or five, and

10% reported having six or more other health prob-

lems. When asked whether they think that diabetes

takes up too much mental and physical energy on a

daily basis, the responses were broadly distributed:

58% agreed, 20% were undecided, and 20% dis-

agreed. When asked to rank all of their health con-

ditions in order of importance, 40% of the 69

respondents ranked diabetes first. Other conditions

common among older adults that are potentially re-

lated to diabetes were also ranked high (hyperten-

sion, heart disease, bladder control, depression, and

overweight).

There are several limitations to employing a limited

survey approach to illustrate the patient experience. First,

the population was largely ambulatory and did not

represent nonambulatory older adults or those living in

LTCFs. Additionally, this limited survey mostly included

black and white individuals living in urban or suburban

areas, with no Latino/Hispanic and minimal Asian rep-

resentation, and may not be generalizable to many areas

of the global community.

In summary, there appeared to be significant hetero-

geneity in perceived health and cognitive function

(measured by a question related to forgetting medica-

tions), supporting the guideline’s emphasis on tailoring

treatment to the patient’s level of overall health and

functional status. Diabetes did not predominate the

participants’ perception of their overall health, possibly

reflecting the accumulation of other conditions that

impact health and quality of life with age. This finding

may also suggest that some older adults may not be

willing or able to invest the time and expense required to

fulfill recommendations made in the guideline. Responses

to the survey also highlight the potentially inconsistent

messages heard by older patients regarding tailoring

clinical targets (BP and glucose) and prevention of

complications. Perhaps consistent with these results,

most participants reported not being willing to relax

glucose goals over time as they become older. Taken as a

whole, the results highlight the importance of clear

communication between clinicians and patients on

the actual risks and benefits of different therapeutic

strategies.A
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