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Metformin, an anti-diabetic drug, has been proposed as the first 
pharmaceutical drug to slow aging and extend healthspan in 
humans. There is extensive support for the health benefits of 
metformin in certain patient populations, but it is not yet clear if 
these protective effects apply to those free of age-related disease. 
Our previous data in older adults without diabetes when prescribed 
metformin and exercise, suggested a surprising contradiction; some 
who entered the study as insulin sensitive experienced no change 
or detrimental effects while those who entered as insulin resistant 
experienced positive changes. The objective of this clinical trial is to 
determine if 1) antecedent metabolic health and 2) skeletal muscle 
mitochondrial remodeling and function mediate the positive or 
detrimental effects of metformin monotherapy, independent of 
exercise, on the metabolism and biology of aging. In this 
randomized, double-blind clinical trial, adults free of chronic disease 
(n=148, 40-75 years old) are stratified as either insulin sensitive or 
resistant based on HOMA-IR (2.2 or 2.5) and take 1500mg/day of 
metformin or placebo for 12 weeks. Hyperinsulinemic-euglycemic
clamps and skeletal muscle biopsies are performed before and after 
12 weeks of intervention to assess primary outcomes of peripheral 
insulin sensitivity and mitochondrial remodeling and function. 
Findings from this trial could inform larger phase 3 clinical trials 
aimed at testing aging as a treatment indication for metformin based 
on our identification of clinical characteristics and cellular 
mechanisms involved in modulating the effectiveness of metformin 
treatment to target aging.

ANTHEM Study Design

12-week randomized, double-blind, placebo-controlled, dual-site clinical trial at 
Oklahoma Medical Research Foundation/University of Oklahoma Heath 

Sciences Center (OKC) and the University of Wisconsin-Madison (UWM). 

Inclusion Criteria
40-75 years old

HOMA-IR ≤2.2 or ≥2.5

No known heart disease, diabetes, or other major illness

No known bleeding disorder, history of bleeding, or on medications known to 
affect bleeding

Currently free of illness and infection
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• We are about 1/3 of the way through the expected 148 study participants between both sites

• This study is directly addressing the relationship between metabolic health and metformin, in a participant population free of disease, 
unlike previous studies, and independent of exercise therapy 

• Eligible participants complete a DEXA body composition scan, continuous glucose monitor period, skeletal muscle biopsy to determine 
mitochondrial respiration and remodeling, and hyperinsulinemic-euglycemic clamp to measure peripheral insulin sensitivity

The impact of metformin had greater variability and even 
increased risk of diabetes incidence in older adults

Insulin sensitive participants had detrimental outcomes 
while insulin resistant had positive outcomes when 

metformin was added to exercise

Metformin inhibits several 
health benefits of exercise, 
however, the response was 

highly variable

Our goal is to extend the healthspan by intervening before the 
biological hallmarks of aging can lead to age-related disease

Conclusion 
• There is an urgent need to develop new therapeutic options to prevent or delay the deleterious changes of aging that contribute to morbidity 

among older adults.

• There are contradictory findings about chronic metformin treatment, with many of the health benefits only seen in patient populations while it is 
not clear if these protective effects apply to those free of age-related disease.

• With the geroscience goal of preventing or delaying morbidity and mortality, it is implied that treatment should begin before the accumulation of 
age-related morbidities.

• Therefore, our study will close a knowledge gap in understanding how metformin may affect age related processes in participants free of 
disease and identify the mechanisms through which metformin has potentially varying effects on aging-related outcomes. 

• By the conclusion of this study, we will have provided insight into which subjects could benefit from metformin treatment and thereby inform the 
design of a larger clinical trial aimed at using metformin to target aging.
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