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4. Rationale:

The 2020 American Diabetes Association guidelines (1) provide a framework for treating
older adults with diabetes (shown in the Appendix and referred to herein as “ADA Table of
Comorbidities”). This framework recommends treatment goals based on the older patients’
comorbidity burden and functional status. The comorbidities include (but are not limited to):
“arthritis, cancer, congestive heart failure, depression, emphysema, falls, hypertension,
incontinence, stage 3 or worse chronic kidney disease, myocardial infarction, and stroke”, as
well as the consideration of the cognitive function and activities of daily living dependencies,
with three or more comorbidities reflecting a high burden (2). High comorbidity burden has been



associated with mortality (3; 4), however older adults are a heterogeneous population and using
comorbidities to personalize treatment decisions is difficult to operationalize (5).

The ADA Table of Comorbidities sets forth a framework for setting different goals for
glycemic control. The rationale for differing HbAlc goals by health status are driven by life
expectancy and time to benefit principles, under the assumption that older adults with diabetes
who have very complex or poor health status may be at highest risk for adverse effects of
treatment and less likely to benefit from intensive glucose control. Yet, the prognosis of diabetes
in older adults is poorly characterized (6). It is also unclear whether the health status categories
set forth in the ADA guidelines, or specific combinations of conditions, provide discrimination
for mortality risk (7). We will use data from the ARIC study to inform the current framework for
treatment goals among older adults with diabetes.

5.  Main Hypothesis/Study Questions:

Among older adults with diabetes, we aim to:
1) characterize the health status of older adults with diabetes according to the Table of
Comorbidities,
2) describe the percent of participants according to ADA comorbidity categories and HbAlc
treatment goals,
3) examine associations of health status categories with mortality and total hospitalizations
during ~5 years of follow-up, overall and stratified by HbAlc categories.

6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of
interest with specific reference to the time of their collection, summary of data analysis,
and any anticipated methodologic limitations or challenges if present).

Study Design: We will restrict our analyses to participants with diagnosed diabetes (self-report
physician diagnosis or use of diabetes medication).
1) Cross-sectional at visit 5 for characterizing comorbidity burden and percent meeting
ADA HbA1c goals according to ADA Table of Comorbidities definitions
2) Prospective from visit 5 (baseline) for mortality and number of hospitalizations according
to ADA Table of Comorbidities definitions

Exclusion: Of participants who attended visit 5, we will exclude those who:
1) are neither black nor white, blacks at the Maryland and Minnesota center,
2) missing information on diabetes status or HbAlc

Exposures: arthritis, cancer, congestive heart failure, depression, emphysema, falls,
hypertension, incontinence, stage 3+ chronic kidney disease, myocardial infarction, stroke,
dementia, frailty, functional status

Summary Table of ADA Comorbidities

Comorbidity Description

Anrthritis Self-reported at visit 4 (1996-1998)

Cancer Ascertained via linkage to cancer registries, and via
prospective follow-up since 2011




Congestive heart failure Self-report at ARIC visit 1 (1987-1989) or subsequent
adjudicated hospitalization prior to visit 5

Depression Center for Epidemiological Studies Depression 12-item
screening score of >16 or self-reported depression affecting
daily life at visit 5.

Emphysema (Emphysema or COPD) Self-reported at visit 5

Falls Hospitalization code prior to visit 5

Hypertension Measured visit 5 blood pressure >140/90 (based on mean of
second and third measurement) or hypertension medication
use

Hypoglycemia Ascertained through June 2, 2011 from hospitalization ICD-

9 codes in the primary position based on records from ARIC
surveillance of local community hospitals and medical
record abstractions for hospitalizations outside the ARIC
surveillance system. Additional events were identified with
linkage to Medicare claims for hospitalizations, emergency
department visits, and ambulance services are available for
participants enrolled in Medicare fee-for-service part B.

Incontinence Self-reported at visit 5

Chronic kidney disease eGFR <60 mL/min per 1.73 m? based on the CKD-EPI
equation using cystatin ¢ and creatinine at visit 5

Myocardial infarction Self-report at ARIC visit 1 (1987-1989) or subsequent
adjudicated hospitalization prior to visit 5

Stroke Self-report at ARIC visit 1 (1987-1989) or subsequent

adjudicated hospitalization diagnosis between visits 1 and 5

“High comorbidity burden” refers to 3 or more of the above coexisting illnesses per ADA
definitions.

Other comorbidities we will consider, as they are highly relevant to this age group:
e Dementia based on detailed neurocognitive testing and adjudication (8).
e Frailty based on the Fried et al. criteria as previously described in ARIC (9; 10).
e Functional status based on SPPB <7 as “poor function” or gait speed <0.8m/s (11).

Health status categories:
e Healthy: 0-2 ADA comorbidities, no dementia, no frailty, and good functional status
e Complex/intermediate: >3 ADA comorbidities, no dementia, no frailty, and good
functional status
e Very complex/poor: dementia or frailty or poor functional status

Outcomes: all-cause mortality; cardiovascular mortality, number of hospitalizations
Other variables: age, sex, race, study center, current smoking, current drinking, BMI, systolic

blood pressure, diastolic blood pressure, eGFR, anti-hypertensive medication use, total
cholesterol, HDL-cholesterol, cholesterol-lowering medication use, HbAlc



Statistical Analysis

We will describe the proportion of individuals with each comorbidity listed above, and the
proportion within each health status category [healthy, complex/intermediate, very
complex/poor]. Further, we will describe the proportion meeting their respective HbAlc goals
according to ADA health status-specific goals and by HbA1lc categories (<7.0%, 7.0-<8.0%,
>8.0%) for each comorbidity burden category. We will further describe the proportion with
HbA1c below 7.0% and the proportion who were being treated with insulin and other glucose-
lowering medications.

Multivariable Cox proportional hazards will be used to examine associations between
health status categories (and individual comorbidities) with all-cause and cardiovascular
mortality through the most recent follow-up available. We will further stratify these prospective
associations by HbAlc categories. We may also explore shorter-term mortality risk (e.g. 1 year
mortality). Poisson regression will be used to look at number of hospitalizations across health
status categories. We will estimate life expectancy using an Accelerated Failure Time model
with covariates.

e Model 1 = age, sex, race-center

e Model 2 = Model 1 + smoking status, drinking status, BMI, systolic blood pressure,
antihypertension medication use, eGFR, HDL, total cholesterol, cholesterol-lowering
medication use

Limitations

There may be small numbers when stratifying by comorbidity burden and HbA1c at visit 5,
particularly as we are further restricting analyses to individuals with diagnosed diabetes (~30%
of ARIC participants at visit 5). When examining the cumulative influence of the comorbidities
(using the categories) on the outcomes, we are indirectly assuming that the comorbidities have
equal weights, which may not be true. We will consider using alternative definitions of
predictors such as combining groups that appear similar depending on results for exploratory
data analyses.
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Appendix. ADA Table of Comorbidities

Table 12.1—Framework for considering treatment goals for glycemia, blood pressure, and dyslipidemia in older adults with diabetes (2)

Patient characteristics/ Fasting or preprandial

health status Rationale Reasonable A1C goal¥ glucose Bedtime glucose Blood pressure Lipids

Healthy (few coexisting chronic Longer remaining <7.5% (58 mmol/mol) 90-130 mg/dL 90-150 mg/dL <140/90 mmHg  Statin unless
illnesses, intact cognitive and life expectancy (5.0~7.2 mmol/L) (5.0-8.3 mmol/L) contraindicated or
functional status) not tolerated

Complex/intermediate (multiple Intermediate <8.0% (64 mmol/mol) 90-150 mg/dL 100-180 mg/dL </140/90 mmHg  Statin unless
coexisting chronic illnesses* or remaining life (5.0-8.3 mmol/L) (5.6~10.0 mmol/L) contraindicated
2+ instrumental ADL expectancy, high or not tolerated
impairments or mild-to- treatment burden,
moderate cognitive hypoglycemia
impairment) vulnerability, fall

risk

Very complex/poor health Limited remaining life <8.5%t 100-180 mg/dL 110-200 mg/dL <<150/90 mmHg  Consider likelihood
(LTC or end-stage chronic expectancy makes (69 mmol/mol) (5.6-10.0 mmol/L) (6.1-11.1 mmol/L) of benefit with
illnesses** or moderate-to- benefit uncertain statin (secondary
severe cognitive impairment or prevention more
2+ ADL dependencies) so than primary)

This represents a consensus framework for considering treatment goals for glycemia, blood pressure, and dyslipidemia in older adults with diabetes. The patient characteristic categories are general
concepts. Not every patient will clearly fall into a particular category. Consideration of patient and caregiver preferences is an important aspect of treatment individualization. Additionally, a
patient’s health status and preferences may change over time. +A lower A1C goal may be set for an individual if achievable without recurrent or severe hypoglycemia or undue treatment
burden. *Coexisting chronic illnesses are conditions serious enough to require medications or lifestyle management and may include arthritis, cancer, congestive heart failure, depression,
emphysema, falls, hypertension, incontinence, stage 3 or worse chronic kidney disease, myocardial infarction, and stroke. “Multiple” means at least three, but many patients may have five

or more (54). **The presence of a single end-stage chronic iliness, such as stage 3—4 congestive heart failure or oxygen-dependent lung disease, chronic kidney disease requiring dialysis, or
uncontrolled metastatic cancer, may cause significant symptoms or impairment of functional status and significantly reduce life expectancy. TA1C of 8.5% (69 mmol/mol) equates to an
estimated average glucose of ~200 mg/dL (11.1 mmol/L). Looser A1C targets above 8.5% (69 mmol/mol) are not recommended as they may expose patients to more frequent higher glucose
values and the acute risks from glycosuria, dehydration, hyperglycemic hyperosmolar syndrome, and poor wound healing. ADL, activities of daily living.



	SC Reviewed: _________  Status: _____   Priority: ____
	First author:  Mary Rooney

