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Knee Arthritis Made Worse with Steroid Injections
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OAK BROOK, Ill. — Researchers comparing two injections commonly used to relieve knee pain from osteoarthritis—corticosteroid and hyaluronic acid—
found that corticosteroid injections were associated with higher progression of the disease. The research was published today in Radiology, a journal of the
Radiological Society of North America (RSNA). Hyaluronic acid was associated with decreased progression on MRI up to two years post-injection.

Osteoarthritis is the most common form of arthritis. According to the World Health Organization (WHO), osteoarthritis affects about 528 million people
worldwide. Knee osteoarthritis is a chronic, degenerative and progressive condition. With a prevalence of 365 million, the knee is the most frequently
affected joint, according to the WHO. A number of patients with knee osteoarthritis seek non-invasive treatment for pain relief through corticosteroid or
hyaluronic acid injections.

"Our study directly challenges a common clinical practice: the use of corticosteroid injections for knee osteoarthritis symptom relief," said Upasana
Upadhyay Bharadwaj, M.D., who was a research fellow in the Department of Radiology at University of California, San Francisco, at the time of the
research. "It presents robust evidence that corticosteroids accelerate structural knee degeneration, even after a single injection."
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For the study, researchers evaluated the association between intra-articular injections—a medical procedure where a medication is injected directly into a
joint space—and osteoarthritis progression using a whole-organ semi-quantitative MRI evaluation (WORMS) and clinical outcomes over a two-year
period.

Data was analyzed from 210 participants from the Osteoarthritis Initiative, a multicenter, longitudinal, observational study of nearly 5,000 men and women
with knee arthritis—sponsored by the National Institutes of Health—currently in its 14th year of follow-up.

The research team looked at 70 participants who had one injection in the knee—either corticosteroid or hyaluronic acid—and who had knee MRIs taken
before, at the time of, and two years after the injection. They used WORMS to assess how much damage had occurred in different parts of the knee joint
over time. These scores were compared to a control group of 140 individuals with similar characteristics who did not receive any injection.

"This study is the first to use WORMS to assess the progression of knee osteoarthritis following a single intra-articular injection of either corticosteroids or
hyaluronic acid, with a 2-year follow-up," Dr. Upadhyay Bharadwaj said. "Prior studies relied predominantly on X-ray assessments or advanced quantitative
MRI requiring specialized postprocessing. Unlike those, this study uses semi-quantitative scoring feasible in clinical settings and isolates patients who
received only one injection."

Of the 70 patients who received injections, 44 were injected with corticosteroids, and 26 were injected with hyaluronic acid. The treatment and control
groups were matched by age, sex, body mass index, pain and physical activity scores, and severity of disease.

The study found that corticosteroid injections led to more knee joint damage over the two-year period than both the control group and those who received
hyaluronic acid injections, Dr. Upadhyay Bharadwaj noted. In contrast, hyaluronic acid injections were linked to less progression of joint damage and even
appeared to slow down the damage compared to before the injection. Both types of injections helped reduce knee pain, but only hyaluronic acid seemed to
help without causing further joint harm.

"The most striking finding is that a single corticosteroid injection led to significantly greater structural damage in the knee joint over two years, especially in
cartilage, while hyaluronic acid injections not only avoided this damage but actually showed reduced joint deterioration post-injection," she said.
"Corticosteroids are known to reduce inflammation but also impair the repair mechanisms of cartilage and can inhibit matrix synthesis."

Over time, this may lead to weakened cartilage and increased susceptibility to damage, accelerating the progression of osteoarthritis.

"There is also evidence of subchondral bone changes and risk of insufficiency fractures linked to steroid injections," Dr. Upadhyay Bharadwaj said. "This
study could lead to more judicious use of corticosteroid injections, especially for patients with mild to moderate osteoarthritis who are not yet surgical
candidates."

Dr. Upadhyay Bharadwaj said that clinicians may opt for hyaluronic acid injections more frequently or consider alternative pain management strategies that
don't accelerate structural deterioration. Guidelines might evolve to recommend against routine use of corticosteroids in favor of approaches with better
long-term safety profiles for joint health.

"Given their widespread use, these findings could influence clinical guidelines and patient care decisions, encouraging more cautious use and stronger
consideration of alternatives like hyaluronic acid," she said. "The public impact is significant, as osteoarthritis is a major global cause of disability, and
millions receive such injections annually."

"Intra-articular Knee Injections and Progression of Knee Osteoarthritis: Data from the Osteoarthritis Initiative." Collaborating with Dr. Upadhyay
Bharadwaj were John A. Lynch, Ph.D., Gabby B. Joseph, Ph.D., Zehra Akkaya, M.D., Michael C. Nevitt, Ph.D., Nancy E. Lane, M.D., Charles E.
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Radiology is edited by Linda Moy, M.D., New York University, New York, N.Y., and owned and published by the Radiological Society of North America,
Inc. (https://pubs.rsna.org/journal/radiology)

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)

For patient-friendly information on musculoskeletal imaging, visit RadiologyInfo.org.

Images (JPG, TIF):

OAI Cohort (N=9592 knees) |

- Excluded due to skipped visits

» ormissing answers about IA

v injections (N=2953)
Yes/No info about HA/ST IA injections
at all visits (N=6639 knees)
Exclude knees with more
»than one visit at which IA
» injection was reported(N=248)
Yes/No info about HA/ST IA injections
at all visits (N=6391 knees)
Exclude knees with no pre-1A
injection or no post-IA
Y injection visit (N=359)
Yes/No info about HA/ST IA injections
at all visits (N=6032 knees)
. 4 h 4
Knees with no IA injection reported Knees with a single IA injection
(N=5891) TO= 24m visit (N=141) TO = visit reported
Missing imaging or Missing imaging
other exclusion < » or other
{N=939) exclusion (N=71)
Y X
ELIGIBLE CONTROLS: CASES:
Knees with no IA injection with MRI Knees with a single IA injection with
available at T-2, TO and T+2 MRI available at T-2, TO and T+2
(N=4952) (N=70)

N=140 controls selected by PS matching to
controls on KLG, sex, BMI . WOMAC knee
pain and PASE score at T-2

Figure 1. Selection of cases and controls from the Osteoarthritis Initiative cohort, indicating participant inclusion and exclusion criteria (February 2004 to
January 2015). BMI = body mass index (calculated as weight in kilograms divided by height in meters squared), HA = hyaluronic acid, IA = intra-articular,
KLG = Kellgren-Lawrence grade (scale) , OAI = Osteoarthritis Initiative, PASE = Physical Activity Scale for the Elderly, PS = propensity score, ST =
corticosteroid, TO = time point at which the injection was administered, 24m = 24 months, T+2 = 2 years after the time point at which the injection was
administered, T-2 = 2 years before the time point at which the injection was administered, WOMAC = Western Ontario and McMaster Universities
Osteoarthritis Index (scale).
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Figure 2. Knee MRI scans in a 58-year-old female participant in the Osteoarthritis Initiative who was administered a corticosteroid injection. Sagittal
intermediate-weighted images obtained (A) 2 years before injection, (B) at the time of injection, and (C) 2 years after injection show a focus on the medial
femoral cartilage and trochlea. (C) The postinjection scan shows a new full-thickness cartilage lesion in the medial femoral cartilage (arrowhead), whereas
images from the preinjection time points show a well-preserved medial femoral cartilage (A, B) . The postinjection scan (C) also shows the development of
a new full-thickness cartilage lesion in the medial femoral cartilage and a new bone marrow lesion in the trochlea (arrow), both of which were absent in the
preinjection scans. These findings suggest structural deterioration following the corticosteroid injection.

High-res (TIF) version

Figure 3. Knee MRI scans in a 57-year-old male participant in the Osteoarthritis Initiative who was administered a hyaluronic acid (HA) injection. Coronal
intermediate-weighted knee MRI scans obtained (A) 2 years before injection, (B) at the time of injection, and (C) 2 years after injection show a well-
preserved medial femoral cartilage, indicating a stable medial femoral cartilage through the pre- and postinjection time points. The medial femoral cartilage
appears well-preserved across all three time points, suggesting no structural deterioration following the HA injection. These findings indicate stable cartilage

morphologic structure during the 4-year observation period.

High-res (TIF) version
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