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An increase in life expectancy and an aging population
has resulted in increased risks and prevalence of age-related
diseases. Previous studies have shown that factors, such as
chronic stress, are associated with shorter telomere length.
When telomeres become critically short, cells enter a state
of senescence, which is a hallmark of aging. Several prior
studies examining the relationship between caregiving and
telomere length have reported mixed results. The present
study utilized data from the Caregiving Transitions Study, an
ancillary study to the Reasons for Geographic and Racial
Differences in Stroke (REGARDS) study. The difference in
telomere length across an average ~8.6 years was compared
between 235 incident caregivers and 229 controls. Telomere
length was determined using the qPCR telomere-to-single
copy gene (IFNB1) ratio (T/S) for each participant at both
baseline and follow-up timepoints. Regression models con-
trolling for age, sex, race, and baseline telomere length exam-
ined the association between caregiving status (exposure)
and the telomere length change (OT/S). Sensitivity models
adjusted for potential lifestyle and socioeconomic factors,
including income, education, BMI, cigarette smoking, and
alcohol use. We did not observe a significant association be-
tween OT/S and caregiving (beta=0.041, p=0.615). Adding
lifestyle and socioeconomic factors did not change the null
relationship (beta=0.062, p=0.4535). In conclusion, this study
provides evidence against an association between caregiving
and the change in telomere length. Ultimately, more research
to address the complex relationship between caregiving and
telomere attrition is needed in order to prevent or reduce ad-
verse outcomes and improve the well-being of caregivers and
care recipients.
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Often it is necessary to evaluate effectiveness of an inter-
vention on the basis of multiple event outcomes of variable
benefit and harm, which may develop over time. An attractive
approach is to order combinations of these events based on
desirability of the overall outcome (e.g. from cure without
any adverse events to death), and then determine whether
the intervention shifts the distribution of these ordered out-
comes towards more desirable (Evans, Follmann 2016). The
win ratio introduced in Pocock et al 2012 was an earlier im-
plementation of this approach. More recently Claggett et al
2015 proposed a more comprehensive method allowing
nonparametric and regression-based inference in presence
of competing risks. Key to the method is weighting obser-
vations by inverse probability of censoring (IPC) processes
specific to participants and event types. The method has

seemingly great practical utility, but computation of weights
is a non-trivial challenge with real-life data when each event
can have its own censoring time. We present a novel recursive
algorithm solving this problem for an arbitrary number of
events ordered by clinical importance or desirability. The al-
gorithm can be implemented in SAS or R software, and com-
putes IPC weights, as well as nonparametric or parametric
estimates and resampling-based measures of uncertainty. We
illustrate the approach using data from the SPRINT trial of
antihypertensive intervention, comparing risk-benefit profiles
for robust, pre-frail, and frail subpopulations, and in analysis
of fall as a function of progressive risk factors. More general
use of the software tools deploying the method is described.
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Transcatheter aortic valve implantation (TAVI) is be-
coming the preferred therapeutic approach for older adults
with severe aortic valve disease. Frailty portends increase
mortality and adverse outcomes after TAVI. We sought to
evaluate an electronic Frailty Index (eFI) as a predictor for
increased healthcare utilization, adverse clinical and func-
tional outcomes. We retrospective studied 302 adults older
than 65 years that underwent TAVI at our institution be-
tween October 2017 and September 2020. The mean age of
the cohort was 79 +6.94 years old; 43% were female. Frail
individuals (eFI >0.20), as compared to Fit (eFI <0.10) and
Prefrail (0.10>eFI<0.20), were more likely to have a higher
society of thoracic surgeons score and a greater burden of
comorbidities. Subjects classified as Prefrail/Frail had longer
intensive care unit stay post-TAVI than fit individuals (>24
hours: 17% vs 4%, respectively, p 0.02); and trended to-
ward longer hospitalization time and discharge to a set-
ting different than home. The Prefrail/Frail group also had
a higher proportion of subjects with persistent New York
Heart Association Class III heart failure symptoms 30 days
post-TAVI as compared to Fit (14% vs 2%, p 0.04), however
both groups demonstrated significant symptomatic improve-
ment post-procedure. No significant differences in 30 day
mortality, major adverse cardiovascular events or readmis-
sions were found. TAVI is an effective treatment with a low
incidence of early adverse clinical outcomes in older adults
regardless of frailty status; eFI could help in identifying and
targeting susceptible adults that may require additional re-
sources to recover post-TAVI.
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Frailty is a progressive physical decline leading to higher
morbidity and mortality in older adults. Previous studies
have demonstrated shared mechanisms between insulin re-
sistance, inflammation, and frailty. The purpose of this trial
is to determine whether metformin prevents frailty in non-
frail, community-dwelling older adults (265 years) with pre-
diabetes, determined by 2-hour oral glucose tolerance test
(OGTT). Frail individuals (Fried criteria) and those with renal
impairment (glomerular filtration rate <45 mL/min) are ex-
cluded. Eligible participants are randomized to metformin or
placebo and followed for two years. The primary outcome is
frailty; secondary outcomes include physical function (short
physical performance battery), systemic and skeletal muscle
inflammation (plasma and muscle inflammatory markers),
muscle insulin signaling (muscle biopsy), insulin sensitivity
(insulin clamp), glucose tolerance (OGTT), and body com-
position (dual-energy x-ray absorptiometry) measurements.
Participants are followed every 3 months for safety assess-
ments, every 6 months for frailty assessment and OGTT,
and every 12 months for muscle biopsy. Currently, 99 par-
ticipants, including 53 (53.5%) male and 91 (91.9%) white,
are active (54) or have completed the study (35). At baseline,
mean age was 72.3 = 5.5 years, body mass index was 30.7 =
5.9 kg/m2, and Hemoglobin Alc was 5.73 = 0.37%. Mean
frailty score was 0.5 = 0.6 and the proportion of non-frail
and pre-frail participants were 58.6% (n = 58) and 41.5%
(n = 41), respectively. Findings of this clinical trial may have
future implications for the use of metformin in older adults
with pre-diabetes in order to prevent the onset of frailty.
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Lower urinary tract symptoms due to suspected benign
prostatic hyperplasia (BPH) are increasingly treated with
medications targeting obstruction among older men, but
frailty may represent a novel risk factor for this condition.
Our objective was to assess the associations between frailty
and clinical BPH progression or serious adverse events (SAE)
among 3047 men, age 50-89 years, enrolled in the Medical
Therapy of Prostatic Symptoms Study, a placebo-controlled
RCT of doxazosin, finasteride, or combination therapy on
clinical BPH progression. We created a frailty index using
69 items collected at baseline and categorized men as fit
(0-0.1), less fit (0.1-<0.25), or frail (0.25-1.0). The primary

outcomes were time to 1) first composite event of clinical
BPH progression, and 2) SAE requiring hospitalization.
Cox proportional hazards models were adjusted for demo-
graphics, intervention, BPH surrogates, and comorbidities.
At baseline, 28% men were fit, 58 % were less fit, and 14%
were frail. During follow-up (mean 4.5 years), the incidence
rate of clinical BPH progression was 2.2/100p-y among fit,
3.0/100p-y among less fit (HR =1.28, 95% CI 0.98, 1.67),
and 4.1/100p-y among frail men (HR=1.60, 95% CI 1.13,
2.26). Among men randomized to combination therapy,
the SAE incidence rate was 3.4/100p-y for fit men versus
12.7/100p-y for frail men (HR=5.98, 95% CI 3.76, 9.52). In
conclusion, frailty is independently associated with greater
risk of both clinical BPH progression and SAE. The decision
to initiate medical therapy for BPH among frail men should
therefore include a discussion of both benefits and risks via
shared decision making.
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The objective of this study was to examine body mass
index (BMI) as predictor of frailty among non-frail Mexican
American older adults at baseline. Data are from an 18-year
prospective cohort of 1,647 non-institutionalized Mexican
American aged > 67 years from the Hispanic Established
Population for the Epidemiologic Study of the Elderly
(1995/1996-2012/13). BMI (Kg/m2) was grouped ac-
cording to the National Institutes of Health obesity stand-
ards  (<18.5=underweight, 18.5-24.9=normal  weight,
25.0-29.9=overweight, 30.0-34.9=obesity category I and >
35=obesity category II and extreme obesity). Frailty was de-
fined as meeting three or more of the following: unintentional
weight loss of >10 pounds, weakness, self-reported exhaus-
tion, low physical activity, and slow walking speed. Covariates
included socio-demographics, comorbidities, cognitive func-
tion, depressive symptoms, and limitations in activities of daily
living (ADL). General Estimating Equations were performed
to estimate the odds ratio (OR) and 95% confidence interval
(CI) of frailty as a function of BMI categories. All variables
were analyzed as time varying except for gender and educa-
tion. Participants in the underweight or obesity type II / mor-
bidity obesity category had increased OR of frailty over time
than those in the normal weight category (2.68,95% CI=1.46-
4.9 vs.1.55,95% CI=1.02-2.35, respectively) after controlling
for all covariates. Those who reported arthritis, hip fracture,
depressive symptoms, or ADL disability had increased odds of
frailty over time. This study showed a U-shaped relationship
between BMI and frailty over an 18-year period of follow-up
which has implications for maintaining a healthy weight to
prevent frailty in this population.
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