o2y U.S. FOOD & DRUG

ADMINISTRATION

Medical device report analyses: device
failures, adverse events, and sex-based
differential outcomes

Tsung-Jen Liao

Division of Biology, Chemistry, and Materials Science
Office of Science and Engineering Laboratories

Center for Devices and Radiological Health

Supervisors: Rosalie Elespuru and Minjun Chen
Co-authors: Lynn Crosby, Kevin Cross, Gwendolyn Halford
Disclaimer: The findings and conclusions in this paper have not been formally disseminated by the Food and Drug Administration and should not be

construed to represent any agency determination or policy. The mention of commercial products, their sources, or their use in connection with material
reported herein is not to be construed as either an actual or implied endorsement of such products by Department of Health and Human Services.

OSEL: Accelerating patient access to innovative, safe and effective medical devices through best-in-the-world regulatory science



Introduction/Hypothesis

* Medical device-associated failure and adverse events are reported to FDA
through medical device reports (MDRs). Since 1990, FDA has received more
than 10 million MDRs to this day, with numbers increasing annually.

» Sex differential adverse events involving medical devices are of interest and
relevant to promoting the health of women and diverse populations.

* In this study, we will present an overview of reported device failures and sex-
based differences of adverse events by analyzing MDRs from 2011 to 2021.
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Findings/Results e

* More than 90% of reports involved device physical or functional failures and 8% are
adverse events

* Significant sex-based differences were observed in the adverse events: 46% female,
38% male, and 16% sex not indicated.
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Findings/Results

Distribution of male patient problems
in device-related events
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Distribution of female patient problems
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device related events.
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Findings/Results

Female patient reports
contain higher numbers of
pain as well as glucose
monitor issues, while
male patient reports have
more cardiovascular-
related problems and
infections.

Immune reactions show
higher occurrence in
females (3.9%) than
males (2.8%)

Categories of patient problems
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Distribution of male patient problems
in adverse events

Cardiovascular-related {
Infection

Pain/discomfort 4

Device-related AEs
Glucose monitors

No code available

No consequences or
impact to patient
Immune reaction

Therapy-related
Unspecific injury
Opthalmic-related
Orthopedic-related
Tissue damage
Nervous system
Surgery-related
Insufficient information
Erosion

Failure of implant

Others

0 50

13.0%
13.0%
8.8%

8.2%
1.4%
5.5%

] 0.6%

] 0.6%

] 22.6%

100 150 200 250
Occurrences (thousands)

OSEL: Accelerating patient access to innovative, safe and effective medical devices through best-in-the-world regulatory science



Findings/Results

Inflammation is the most
common Immune
reaction in both sexes.

Females have a greater
number of immune
reactions and a greater
diversity of immune-
related effects than
males.

Categories of patient problems
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in immune reactions
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Distribution of male patient problems
in immune reactions
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Conclusions

* Medical device physical and functional failures accounted for >90% of MDR reports

* Adverse events were about 8% of all reported events in MDRs. Females showed a
higher number of adverse events than males.

* In adverse events, the most commonly-reported events were different for males and
females.

* Females have greater numbers and more diverse immune reactions than males.
Inflammation is the most common immune reaction in both sexes.

* More research is necessary to confirm these results and to formulate hypotheses to
explain the differences observed
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