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INTRODUCTION

Dipeptidyl peptidase-4 inhibitors, sodium-glucose cotrans-
porter-2 inhibitors (SGLT2i), and glucagon-like peptide-1
receptor agonists (GLP1RA) are recommended glucose-
lowering therapies over sulfonylureas.' Unlike SGLT2i and
GLP1RA, sulfonylureas do not improve cardiovascular/kidney
outcomes, and confer a higher risk of hypoglycemia. Although
sulfonylurea use in the USA has declined over time, almost 25%
of adults with diabetes still used sulfonylureas in 2015-2018.2

Second-generation sulfonylureas (e.g., glyburide, glime-
piride, and glipizide) carry a lower risk of hypoglycemia and
are recommended over first-generation agents.! Moreover,
cardiovascular and/or hypoglycemic risks differ within gen-
eration. While clinical trials showed cardiovascular safety
of glimepiride,’® glyburide may increase cardiovascular risk
via inhibitory effect on myocardial and vascular K ,p chan-
nels. A French study showed that arrhythmias, ischemic
complications, and in-hospital mortality were higher with
glyburide than with gliclazide (unavailable in the USA) or
glimepiride.* A German study reported that risk of severe
hypoglycemia was higher with glyburide than with glime-
piride.> However, changes in the types of sulfonylureas used
by adults with diabetes remain uncharacterized.

METHODS

We conducted cross-sectional analyses of data from the
1999 to 2020 National Health and Nutrition Examination
Survey (NHANES) to characterize national trends in the use
of each sulfonylurea type among non-pregnant US adults
(age >20 years) with self-reported diagnosed diabetes.

Medication use was ascertained via questionnaire ask-
ing if participants had taken any prescription medications
in the past 30 days. Sulfonylureas included first-generation
(chlorpropamide and tolazamide) and second-generation
(glipizide, glimepiride, and glyburide) agents.

Among adults with diabetes (n=7209), we estimated the
prevalence of any sulfonylurea use as well as individual agent
use over time. Among sulfonylurea users (n=2397), we
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quantified proportional shares of each sulfonylurea type over
time. We repeated analyses by age (>65 and <65 years). All
analyses were weighted, accounting for the complex survey
design of NHANES. All statistical analyses were conducted
using Stata 17 (StataCorp, College Station, TX).

RESULTS

Among US adults with diagnosed diabetes (correspond-
ing to 19 million persons in 2009-2010), the mean age
was 60 (SE, 0.2) years and 50% were women. Sulfonylu-
rea use declined significantly from 39.9% (95% confidence
interval [CI], 36.1-43.6%) in 1999-2002 to 24.5% (95%
CI, 21.4-27.5%) in 2015-2020. First-generation sulfo-
nylurea use was uncommon: 1.6% (95% CI, 0.6-2.6%) in
1999-2002 and 0% after 2015. Among second-generation
sulfonylureas, only glyburide use decreased significantly,
from 16.5% (95% CI, 13.8-19.3%) in 1999-2002 to 2.7%
(95% CI, 1.9-3.6%) in 2015-2020, corresponding to a
population estimate of 746,000 (95% CI, 516,000-976,000)
(Fig. 1). Consequently, among sulfonylurea users, gly-
buride was the least used second-generation sulfonylurea
(10.2%, 95% CI: 7.2-13.1%) in 2015-2020 after being the
most used (41.6%, 95% CI: 35.4-47.8%) in 1999-2002. In
2015-2020, glipizide was the most commonly used sul-
fonylurea (56.9%, 95% CI: 50.4-63.3%) (Fig. 2). Similar
trends were observed in adults >65 and <65 years, but sul-
fonylurea was more frequently used in older adults (29.5%
[95% CI, 24.8-34.2%] for >65 years and 20.7% [95% CI,
17.2-24.2%] for <65 years in 2015-2020).

DISCUSSION

Our results demonstrate that, as recommended in guide-
lines,! first-generation sulfonylureas are seldom used in
the USA. Given the higher cardiovascular and hypogly-
cemic risk with the second-generation sulfonylurea gly-
buride, it is also encouraging to observe decreased use of
this medication over time, with less than 3% of US adults
with diabetes using glyburide in recent years. Nonethe-
less, ~750,000 individuals still use glyburide, despite the
widespread availability of safer sulfonylureas and other
recommended classes of antidiabetic medications. Indeed,
in 2019, there were 1.7 million prescriptions for glyburide
in the USA.® When sulfonylureas are preferred due to med-
ication costs, both glipizide and glimepiride are similarly
or even less expensive than glyburide, which may result in
cost savings for patients and the health care system. The
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Figure 1 Trends in sulfonylurea use among US adults with
diagnosed diabetes, NHANES 1999 to 2020. Shaded areas indicate
95% confidence intervals. First-generation sulfonylurea includes
chlorpropamide and tolazamide.

more frequent use of sulfonylurea among older adults than
younger adults in this study deserves attention, considering
the higher cardiovascular and hypoglycemic risks in older
adults. Our study has limitations. Self-reported use of pre-
scription medications in NHANES was not always veri-
fied with medication containers. Formulations of glyburide
(i.e., micronized or non-micronized) and glipizide (i.e.,
immediate or extended release) could not be examined.
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Figure 2 Trends in shares of sulfonylurea types among sulfony-
lurea users, NHANES 1999 to 2020. First-generation sulfonylurea
includes chlorpropamide and tolazamide.

In summary, our data suggest that sulfonylurea use
has declined over the past two decades, driven mainly by
decreased use of glyburide. Nonetheless, ~750,000 adults
with diabetes currently use this medication, despite the
availability of safer and equally cost-saving alternatives.
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