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At A Glance
o Levothyroxine, prescribed for hypothyroidism, may be associated with bone loss in older adults, even when following current guidelines.

e Levothyroxine is the second most commonly used prescription medication among older adults in the U.S.
o Approximately 23 million Americans take levothyroxine daily.

Elena Ghotbi, M.D.

CHICAGO — Levothyroxine, the second most commonly prescribed medication among older adults in the U.S., may be associated with bone loss,
according to a study being presented next week at the annual meeting of the Radiological Society of North America (RSNA).

Levothyroxine, marketed under multiple brand names including Synthroid, is a synthetic version of a hormone called thyroxine and is commonly prescribed
to treat the condition hypothyroidism, or underactive thyroid. In people with hypothyroidism, the thyroid gland does not produce enough thyroxine on its
own, often resulting in fatigue, weight gain, hair loss and other symptoms. If left untreated, hypothyroidism can lead to serious and potentially fatal
complications.

Approximately 23 million Americans—about 7% of the U.S. population—take levothyroxine daily. Sometimes, patients have been taking levothyroxine for
many years, but it is not clear why it was initially prescribed or if it is still required.

Eleanor Simonsick, Ph.D.

“Data indicates that a significant proportion of thyroid hormone prescriptions may be given to older adults without hypothyroidism, raising concerns about
subsequent relative excess of thyroid hormone even when treatment is targeted to reference range goals,” said the study’s lead author Elena Ghotbi, M.D.,
postdoctoral research fellow at Johns Hopkins University School of Medicine in Baltimore, Maryland.

Though there are some variables, a normal reference range for thyroid-stimulating hormone (TSH) is typically around 0.4 — 5.0 microunits per milliliter.
Excess thyroid hormone has been associated with increased bone fracture risk.

For this study—a multidisciplinary collaboration between the Russell H. Morgan Department of Radiology and Radiological Science and Endocrinology
Department at Johns Hopkins Medical Institutions, Dr. Ghotbi and colleagues aimed to determine whether levothyroxine use and higher thyroid hormone
levels within the reference range are associated with higher bone loss over time in older “euthyroid” adults, meaning adults with normal thyroid function.
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Shadpour Demehri, M.D.

The researchers used the Baltimore Longitudinal Study of Aging (BLSA), a prospective observational cohort study of community-dwelling older adults.
Participants aged 65 and older who had at least two visits and thyroid function tests consistently within the reference ranges were included in Dr. Ghotbi’s
study.

“This research is a collaboration between Johns Hopkins and the BLSA, the longest-running study on aging conducted by the Intramural Research Program
of the National Institute on Aging,” said co-author Eleanor Simonsick, Ph.D., epidemiologist and BLSA co-director. “The BLSA’s extensive data include
repeated DEXA measurements at each study visit, which provides valuable insight into the progression of bone density and bone mass changes over time,
offering a more comprehensive understanding of aging-related osteoporosis.”

The study group included 81 euthyroid levothyroxine users (32 men, 49 women) and 364 non-users (148 men, 216 women), with a median age of 73 and
TSH levels of 2.35 at the initial visit. Other risk factors like age, gender, height, weight, race, medications, smoking history and alcohol use were considered
in propensity score matching of levothyroxine users versus non-users.
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Jennifer Mammen, M.D., Ph.D.

The results showed that levothyroxine use was associated with greater loss of total body bone mass and bone density—even in participants whose TSH
levels were within the normal range—over a median follow-up of 6.3 years. This remained true when taking into account baseline TSH and other risk
factors.

“Our study suggests that even when following current guidelines, levothyroxine use appears to be associated with greater bone loss in older adults,” said
Shadpour Demehri, M.D., co-senior author and professor of radiology at Johns Hopkins.

Jennifer Mammen, M.D., Ph.D., co-senior author and associate professor of endocrinology at Johns Hopkins, advises that adults taking levothyroxine
should discuss their treatment with their health care provider and regularly monitor their thyroid function tests. “A risk-benefit assessment should be
conducted, weighing the strength of the indications for treatment against the potential adverse effects of levothyroxine in this population,” she said.
Other co-authors are Hamsa Ibad, M.B.B.S., and Qian-Li Xue, Ph.D.

Note: Copies of RSNA 2024 news releases and electronic images will be available online at RSNA.org/press24.

RSNA is an association of radiologists, radiation oncologists, medical physicists and related scientists promoting excellence in patient care and health care
delivery through education, research and technologic innovation. The Society is based in Oak Brook, Illinois. (RSNA.org)

Editor’s note: The data in these releases may differ from those in the published abstract and those actually presented at the meeting, as researchers continue
to update their data right up until the meeting. To ensure you are using the most up-to-date information, please call the RSNA Newsroom at 1-312-791-
6610.

For patient-friendly information on DEXA, visit Radiologvinfo.org.
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Video: Elena Ghotbi, M.D., discusses her research on how levothyroxine, prescribed for hypothyroidism, may be associated with bone loss.
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Table. Linear Mixed Effects Models *, Association of LT4 use vs. LT4 non-use and repeated bone measurements, total

body Bone mass, and total body BMD

Total Body Bone Mass (gr)

Estimatled bela coeflicient

LMEM (adjusted for serum FT4)
Al participants
LT4 user n: 81

Naon user n: 364

Stratified by Tertiles of Mean FT4 level

14 tertile =3.34 (--18.66, 12.9)
LTdusern:5

Non user n: 144

2°¢ tortile 12.00 (-22.31, -1.69)
LT4 user n: 16

Non user n: 130

3" tertile +8.23 (-13.18, -3.30)

LT4 user n: 56

Nan user n: 91

“8.53-10.29, -267)

Povalue

< 0.001

0.68

0.022

0.001

Total Body BMD Total(gricm3)

Estimated bets coefficient

« 0.0014 {-0.002 -0.0008)

- 0.0065 ( -0.0092, 0.0017)

-0.0020 (-0.004, 0.00002)

-0.0016 (-0.0028, -0.0005)

Povalue

< 0.001

*Independent predictor: intersction of LT4 use and the time nterval between sach parscpants follow-up visits and their index

visit

LT4: levothyronine, FT4: Free T4, LMEM: Linear Mixed Effects Model, BMD: Bone Mineral Density
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Figure 1. Bone density and bone mass trajectories over time, comparing levothyroxine users versus non-users.

High-res (TIF) version
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Figure 2. Levothyroxine pills

Figure 3. Bone density scan (DEXA scan)
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