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Background: Medical device recalls are initiated in response to safety concerns. Class I (highest severity) recalls imply a reasonable
likelihood of serious adverse events or death associated with device use. Recalled devices must be identified, assessed, and corrected
or removed, upon which a recall can be terminated.

Objective: To characterize Class I medical device recalls and corresponding recalled devices.

Methods: This was a cross-sectional study of Class I recalls posted on the Food and Drug Administration’s annual log from
January 1, 2018 to June 30, 2022 for moderate-risk and high-risk medical devices. Devices were categorized by therapeutic use, need
for implantation, and life-sustaining designation; recalls were categorized by reason, status, and time elapsed.

Results: There were 189 unique Class I medical device recalls, including 151 (79.9%) for moderate-risk and 34 (18.0%) for high-risk
devices. Sixty-five (34.4%) recalls were for cardiovascular devices, 36 (19.0%) for implanted devices, and 37 (19.6%) for life-
sustaining devices. The median number of device units recalled in the US per recall notice was 4620 (interquartile range [IQR], 578—
42,591), with 11 (5.8%) recalls associated with more than 1 million device units. Overall, 125 (66.1%) devices had multiple recalls,
with a median of 4 (IQR, 3—11) recalls issued per recalled device. As of September 15, 2022, 50 (26.5%) recalls were terminated, with
a median of 24 (IQR, 17.3-30.8) months elapsed between recall initiation and termination. Recalls were terminated more commonly
among devices recalled once compared to those recalled multiple times (36.2% vs 19.2%; p=0.02) and for recalls that recommended
discontinuing further use of affected devices compared to those that recommended device assessment and/or education of affected
population (31.8% vs 18.2%; p=0.04).

Conclusion: High-severity medical device recalls are common and affect millions of device units annually in the US. Recall
termination takes a significant amount of time, putting patients at risk for serious safety concerns.
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Introduction

The Food and Drug Administration (FDA) is responsible for monitoring the safety and effectiveness of medical devices in the
United States. FDA categorizes medical devices into three classes, based on the extent of regulatory evaluation needed to
provide “reasonable assurance of safety and effectiveness”.! While the highest-risk (Class IIT) devices must undergo
premarket approval (PMA), requiring clinical data demonstrating device safety and effectiveness, most moderate-risk
(Class II) devices are cleared through the premarket notification 510(k) pathway based on substantial equivalence to

a legally marketed predicate device, rarely with clinical data.’> With limited premarket clinical testing before FDA
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authorization, even among the highest-risk devices,>* safety concerns are sometimes not identified until the post-market
setting. Further, even when clinical data are available, rare adverse events or those that take time to develop may not be
apparent at the time of FDA authorization.

FDA receives hundreds of thousands of safety-related reports annually from manufacturers, hospitals, clinicians,
patients, and others concerning malfunctions, injuries, death, and other medical device-related adverse events.’
Additional safety concerns may be detected in post-market studies or investigations initiated by manufacturers, FDA,
or independent researchers.® To protect public health, these may lead to recalls, which are actions taken by the
manufacturers or, rarely, by the FDA, to address safety issues with marketed products violating FDA regulations.”
After a recall is initiated, affected medical devices must be identified, assessed, and corrected or removed from the
market with preventive measures implemented to prevent safety concerns from recurring, upon which a recall can be
terminated. FDA categorizes recalls into three classes: Class I (highest severity), which indicate a reasonable likelihood
of serious adverse events or death associated with the device, Class II (moderate severity), and Class III (low severity).®
Between 2018 and 2022, 13,623 medical devices were recalled,” and these devices were associated with 5035 recall
events, including 271 Class I, 4548 Class II, and 216 Class III recalls.” Approximately 97% of recalls are for devices
cleared through the 510(k) pathway.'® While Class I recalls represent only a fraction of recall events, they attract the most
scrutiny from clinicians, manufacturers, and regulators due to their implications for patient safety.

Prior research on recalls has focused on devices used in specific clinical areas'' or the risk of recall associated with different
regulatory pathways.'” The last global analysis of Class I recalls was published in 2018, after which time FDA issued new
guidance intended to improve the timeliness of recall initiations.'* Medical device recalls are an increasingly important public
health issue, with the number of Class I medical device recalls in 2022 being the highest in the past 15 years."*

Although some aspects of medical device recalls have been previously assessed,'®'?

no study has comprehensively
characterized recent Class I medical device recalls in the US for all medical devices across all clinical uses. Further, no
study has examined the termination of medical device recalls. Accordingly, to inform regulatory and clinical efforts to
protect patients from medical devices with serious safety concerns, we characterized all Class I medical device recalls

and the profiles of recalled devices from January 2018 through June 2022, as well as their current recall status.

Materials and Methods

Data Sources and Study Sample

Using FDA’s publicly available annual log,'> we identified all Class I recalls posted on the FDA’s website from
January 1, 2018 to June 30, 2022. Because nearly all Class I recalls are issued for medical devices classified as high-
risk or moderate-risk,” we focused on recalls for these two classes and excluded low-risk and unclassified devices. For
each recall listed in the FDA’s annual log, we identified the corresponding database entry in the FDA’s Medical Device

Recall database.'® Using these two data sources,'>'®

we characterized recalls and the corresponding devices. All data
were abstracted by one author, with a review of uncertain cases by two additional authors. Reasons for recall were
identified by two authors.

The study did not require institutional review board approval because it was based on publicly available information, in
accordance with 45 CFR §46. Informed consent was not needed because no patient data were used. This cross-sectional study

adheres to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting guideline.

Characteristics of Recalls and Recalled Devices

Each recall is assigned a unique Recall Event ID by the FDA. We considered each unique Recall Event ID to be a separate
recall. For all recalls, we abstracted the following information, as available and reported publicly by the FDA: recall event ID;
recall reasons; units recalled in the US; quantity in commerce (ie, number of device units recalled around the world); number
of complaints, injuries, and deaths (non-exclusive); recall initiation date; recall status (as of September 15, 2022); and recall
termination date, if applicable. Building on prior literature,'' we determined the recall reasons by evaluating the “Reasons for
Recall” in recall notices, as reported publicly by the FDA, as well as “Manufacturer Reason for Recall” in the corresponding
recall database entries and classified them based on different stages of the device production cycle into one of the following
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seven categories: device design, processing, manufacturing, packaging/shipment, software, marketing, and others. The status
of a recall can be open (ongoing), completed, or terminated. Following recall initiation, manufacturers are required to develop
a recall strategy, which is reviewed by FDA. Upon completion of recall activities, manufacturers may submit a termination
request to the responsible FDA district office.'” If the FDA district office determines that manufacturers have taken the
necessary corrective and preventive actions, the recall status may be changed to completed.!” Next, FDA conducts its final
evaluation to ensure that all reasonable efforts were taken by the manufacturer to prevent the recurrence of issues causing the
recall before changing the recall status to terminated."’

We also characterized the recalled medical devices as follows: device name, implanted status, life-sustaining/supporting
status, class, path to market entry (510(k), PMA, enforcement discretion, or exempt from FDA review), area of use (specialty),
and dates of first manufacturing and distribution. For recalls associated with multiple devices, if at least one device was
implanted or life-sustaining/supporting, we considered them as implanted or life-sustaining/supporting, respectively. We also
evaluated whether there were multiple recalls associated with the recalled devices (using their PMA or 510(k) numbers) at any
time until September 15, 2022 and recorded the number of recalls. For recalls associated with multiple devices, if at least one
device had been recalled at any time in the past, we counted that device as having multiple recalls. Finally, using FDA’s
database,'® we assessed whether any of the recalled devices had received a Breakthrough Devices Program designation.

Recommended Actions in Recall Notices

We categorized the actions recommended in recall notices into two mutually exclusive categories. If the manufacturer
and/or FDA recommended discontinuing further use of the device, we classified this as “Stop further use”; if only further
device assessment and/or education of the affected population was recommended, we classified that as “Evaluate/
educate”. For implanted devices, we added a third category to denote if recalls recommended explanting affected
devices. We also determined whether patient instructions were included in the recall notices for devices that would
involve patient use. In recall notices informing clinicians about the instructions to be provided to patients, patient
instructions were considered present.

Statistical Analysis

Descriptive statistics were used to characterize the sample. The data were recorded and summarized in Microsoft Excel
2018 software (Microsoft Corp). Using JMP Pro, Version 16.2 (SAS Institute Inc), we performed chi-squared tests to
examine if there were associations between recall status (as of September 15, 2022) and device and recall characteristics,
including device class, path to market entry, implanted status, life-sustaining/supporting status, clinical area of use
(specialty), presence of multiple recalls, number of recalled device units in the US, recall reason, recommended action,
availability of patient instructions in recall notice, and whether the device involved patient use. P-values less than 0.05
were considered statistically significant.

Results

Characteristics of Recalls and Recalled Devices

A total of 215 Class I medical device recalls were posted on FDA’s annual log between January 1, 2018 and June 30,
2022, of which 10 were for low-risk devices, 15 for unclassified devices, and 1 was a duplicate, leaving 189 unique recall
IDs for our analysis. Fifty-six recall notices included multiple distinct authorized devices in the same class, and two
included multiple distinct authorized devices in different classes. Among these 58 recalls, the median number of distinct
authorized devices per recall was 2 (interquartile range [IQR], 2-3). Of the 189 recalls, 34 (18.0%) and 151 (79.9%) were
associated with Class III (high-risk) and Class II (moderate-risk) devices, respectively (Table 1). Thirty-three (17.5%)
devices, all of which were high-risk, had received PMA (one high-risk device had received 510(k) clearance), while 146
(77.2%) had been cleared through the 510(k) pathway. Approximately one-fifth of recalls were for implanted and life-
sustaining devices (36 [19.0%] and 37 [19.6%], respectively). Recalled devices were mostly used in the cardiovascular
specialty (65 [34.4%]), followed by anesthesiology (40 [21.2%]), and general hospital care (32 [16.9%]). One high-risk
cardiovascular device, which was implanted and life-sustaining, had a Breakthrough designation. Of all recalls, 125
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(66.1%) were for devices that had multiple recalls of any class (as of September 15, 2022), with a median of 4 (IQR, 3—
11) recalls for each recalled device. Among these 125 recalls, 28 (22.4%) were for Class III (high-risk), 27 (21.6%) for
implanted, and 24 (19.2%) for life-sustaining devices.

Impact of Recalls
The median number of recalled device units in the US was 4620 (IQR, 578-42,591), with 11 (5.8%) recalls associated
with more than 1 million device units (Table 2). The most common reason for recall was issues related to device design

Table | Characteristics of Moderate and High-Risk Medical Devices
with Class | Recalls from January 2018 to June 2022

Device Characteristics N (%) (n=189)

Classification of recalled device

Class Il (Moderate-risk) 151 (79.9%)
Class Il (High-risk) 34 (18.0%)
Multiple 2 (1.1%)
Unknown® 2 (1.1%)

Path to market entry of recalled device

510(k) 146 (77.2%)

PMA 33 (17.5%)

Others/Multiple® 8 (4.2%)

Unknown® 2 (1.1%)
Implanted

Yes 36 (19.0%)

No 153 (81.0%)

Life-sustaining/supporting

Yes 37 (19.6%)

No 152 (80.4%)

Medical specialty

Cardiovascular 65 (34.4%)
Anesthesiology 40 (21.2%)
General hospital 32 (16.9%)
Radiology 15 (7.9%)
Neurology 12 (6.3%)
General and plastic surgery 6 (3.2%)

Hematology 4 (2.1%)

Others/Multiple® 13 (6.9%)
Unknown® 2 (1.1%)

(Continued)
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Table | (Continued).

Device Characteristics

Recalled Multiple Times®

N (%) (n=189) ‘

Yes 125 (66.1%)

No 47 (24.9%)

Unclear® 17 (9.0%)
Median (IQR) 4 (3-11)

Notes: *Product codes not available. ®2 recalls for devices that entered market through both
PMA and 510(K) pathways, | was not authorized, | was exempt from 510(k), 4 had

enforcement discretion, and 2 were unknown. 2 recalls in microbiology, 2 in ophthalmic, 2

in clinical chemistry, | in toxicology, | in gastroenterology, | in orthopedics, | in general and
plastic surgery /cardiovascular, | in general and plastic surgery /gastroenterology, | in general
hospital / anesthesiology, | in hematology / microbiology / pathology, and 2 were unknown.

9Any recall class, issued at any time until September 15, 2022. °PMA or 510(k) numbers were

not available, thereby precluding determination of multiple recalls.

Abbreviations: PMA, premarket approval; IQR, interquartile range.

Table 2 Characteristics of Class | Medical Device Recalls from January 2018 to June 2022

Recall Characteristics N (%) (n=189)

Number of recalled device units in the US

<1000 58 (30.7%)
1000-9999 46 (24.3%)
10,000-99,999 35 (18.5%)
100,000-99,999 21 (11.1%)
21,000,000 Il (5.8%)
Data not available 18 (9.5%)

Median (IQR)

4620 (578-42,591)

Quantity in commerce®

<1000

50 (26.5%)

1000-9999

51 (27.0%)

10,000-99,999

44 (23.3%)

100,000-99,999 26 (13.8%)
21,000,000 17 (9.0%)
Data not available 1 (0.5%)

Median (IQR)

8104 (864-78,137)

(Continued)
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Table 2 (Continued).

Recall Characteristics N (%) (n=189)

Recall reason

Device design 103 (54.5%)
Manufacturing 25 (13.2%)
Processing 22 (11.6%)
Software 20 (10.6%)
Packaging / shipment 7 (3.7%)
Marketing 1 (0.5%)
Other Il (5.8%)

Timing in months, Median (IQR)

Duration between device distribution to recall initiation 30.0 (10.0-62.5)
In case of termination, duration between recall initiation to termination 24.0 (17.3-30.8)
For recalls with open status, duration from recall initiation to September |5, 2022 18.0 (11.3-32.5)

Note: *Quantity in commerce refers to the number of device units recalled around the world.
Abbreviation: IQR, interquartile range.

(103 [54.5%)]), followed by manufacturing errors (25 [13.2%]) and processing errors (22 [11.6%]). The median duration
between device distribution to recall initiation was 30.0 (IQR, 10.0-62.5) months.

Among all recalls, 82 (43.4%), 64 (33.9%), and 58 (30.7%) did not report the number of complaints, injuries, and deaths
associated with the recalled device(s), respectively (Table 3). Of those that reported, the median number of complaints was 8
(IQR, 1-58). Seventeen (9.0%) recalls were associated with 100 or more complaints, and 24 (12.7%) had 10 or more reported
injuries to patients. Thirty (15.8%) recalls had at least one patient death associated with the affected device(s).

Recall Status

As of September 15, 2022, 130 (68.8%) recalls were still open (ongoing), 9 (4.8%) were completed (ie, FDA district office
determined that manufacturers had taken the necessary corrective and preventive actions), and 50 (26.5%) were terminated (ie,
FDA completed its final evaluation after necessary corrective and preventive actions) (Figure 1). For terminated recalls, the
median duration between recall initiation to termination was 24.0 (IQR, 17.3-30.8) months (Table 2). Four (8.0%) recalls were
terminated in less than a year, while the time to termination for 10 (20.0% of terminated recalls) was more than 3 years. For recalls

Table 3 Number of Complaints, Injuries, and Deaths Associated with Class | Medical Device Recalls
from January 2018 to June 2022

Number of Complaints/Injuries/Deaths Complaints Injuries Deaths
0 23 (12.2%) 72 (38.1%) 101 (53.4%)
1-9 34 (18.0%) 29 (15.3%) 25 (13.2%)
10-99 33 (17.5%) 21 (11.1%) 5 (2.6%)*
=100 17 (9.0%) 3 (1.6%) 0 (0.0%)
Not reported 82 (43.4%) 64 (33.9%) 58 (30.7%)
Median (IQR) among those reporting data 8 (1-58) 0 (0-7) 0 (0-0)

Note: “All had 10-25 deaths.
Abbreviation: IQR, interquartile range.
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Completed
9 (4.8%)
Duration from Recall Initiation to Termination
22
(44%)
14
Terminated (28%) 10
0 (20%)
Open 50 (26.5%) 4
130 (68.8%) (8%)

<12 months  13-24 months 25-36 months  >36 months

Figure | Recall status of Class | medical device recalls from January 2018 to June 2022, as of September 15, 2022.

with open status, the median duration between recall initiation to our cut-off date, September 15, 2022, was 18.0 (IQR, 11.3-32.5)

months.

Recommended Actions in Recall Notices

For 92 Class II devices (60.9% of all Class II devices), the manufacturer and/or FDA recommended stopping further use
of the recalled device (Table 4). Among Class III devices, the recommended action in recall notices was to explant the

Table 4 Recommended Actions in Class | Medical
Device Recall Notices from January 2018 to June 2022

Recommended Action N (%) (n=189)

Class Il (Moderate-risk)

Stop further use 92 (60.9%)

Evaluate/Educate 59 (39.1%)

Class Il (High-risk)

Explant 2 (5.9%)*
Stop further use 14 (41.2%)
Evaluate/Educate 18 (52.9%)

Unknown/Multiple

Stop further use 4 (100.0%)

Evaluate/Educate 0 (0.0%)

Patient Instructions

Not applicable® 134 (70.9%)
Would involve patient use 55 (29.1%)
Yes 25 (45.5%)°
No 30 (54.5%)°

Notes: *5.6% of all implanted devices. "Would not involve patient use.
‘Denominator is 55 recalls for devices that would involve patient use.
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device in 2 (5.9%) recalls and to stop further use of the affected devices in 14 (41.2%) recalls. For all other affected
devices, the recommendation was to evaluate and educate. Of 55 recalled devices that involve direct patient use, 30
(54.5%) recall notices did not include any patient instructions.

Recall Status by Device and Recall Characteristics

Recalls were more commonly terminated for devices recalled only once compared to those recalled multiple times
(36.2% vs 19.2%; p=0.02) (Table 5). Recall termination also occurred more often for recalls that recommended
discontinuing further use of the affected device compared to those that recommended further device assessment and/or
education of the affected population (31.8% vs 18.2%; p=0.04). We found no statistically significant differences in recall
termination based on device class, path to market entry, implanted status, life-sustaining/supporting status, or clinical area
of use. There were also no significant differences in terms of recall termination based on the number of recalled device
units, recall reason, whether the device involved patient use, and whether patient instructions were included in the recall
notice among devices that involved patient use.

Table 5 Recall Status of Class | Medical Device Recalls from January 2018 to June 2022, as of
September 15, 2022

Recall Terminated?, Recall Not Terminated™? p-value

N (%) (n=50)° N (%) (n=139)°

Classification of recalled device

Class Il (Moderate-risk) 40 (26.5%) 111 (73.5%) 0.48

Class Il (High-risk) 7 (20.6%) 27 (79.4%)

Path to market entry of recalled device

510(k) 37 (25.3%) 109 (74.7%) 0.62
PMA 7 (21.2%) 26 (78.8%)

Implanted
Yes 8 (22.2%) 28 (77.8%) 0.52
No 42 (27.5%) 111 (72.5%)

Life-sustaining/supporting

Yes 10 (27.0%) 27 (73.0%) 0.93

No 40 (26.3%) 112 (73.7%)

Area of Clinical Use (Medical Specialty)

Cardiovascular 14 (21.5%) 51 (78.5%) 0.27

Non-cardiovascular 36 (29.0%) 88 (71.0%)

Multiple Recalls (Any Class, as of September 15, 2022)

Yes 24 (19.2%) 101 (80.8%) 0.02

No 17 (36.2%) 30 (63.8%)

Number of Device Units Recalled in the US

<10,000 33 (31.7%) 71 (68.3%) 0.18
210,000 15 (22.4%) 52 (77.6%)
(Continued)
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Table 5 (Continued).

Recall Terminated?, Recall Not Terminated™® p-value

N (%) (n=50)° N (%) (n=139)°

Recall Reason

Device design 27 (26.2%) 76 (73.8%) 0.08
Manufacturing 12 (48.0%) 13 (52.0%)
Processing 4 (18.2%) 18 (81.8%)
Software 4 (20.0%) 16 (80.0%)

Recommended Actions

Stop further use 35 (31.8%) 75 (68.2%) 0.04

Evaluate/Educate 14 (18.2%) 63 (81.8%)

Would Involve Patient Use

Yes 12 (21.8%) 43 (78.2%) 035

No 38 (28.4%) 96 (71.6%)

Patient Instructions Included in Recall Notice®

Yes 6 (24.0%) 19 (76.0%) 072

No 6 (20.0%) 24 (80.0%)

Notes: *As of September 15, 2022. "Including recalls that were open (ongoing) or completed. “The numbers in each column do
not consistently add up to the total sample because we did not evaluate the recall status for devices with unknown characteristics
or with certain characteristics that account for less than 5% of the sample. “Among devices that involve patient use.
Abbreviation: PMA, premarket approval.

Discussion

From 2018 to June 2022, there were 189 high-severity Class I recalls of high- and moderate-risk devices in the United
States, affecting millions of device units. Two-thirds of the devices were recalled more than once. Only a small
proportion of recalls were terminated, meaning that FDA completed its final evaluation after the manufacturers
completed all necessary corrective and preventive actions. Notably, during this time when recalls are active but not
yet terminated, recalled devices may be used for patient care, placing patients at risk."” Even when recalls were
terminated, they required a median of two years after recall initiation. These findings are consistent with the literature
that implementing a recall could be a resource-intensive, costly, inefficient, and sometimes an incomplete process,' "'
highlighting the need to improve the medical device recall process to ensure patient safety.

A 2011 US Government Accountability Office (GAO) report noted that recalls were often delayed or incomplete
because of challenges in locating recalled devices or users of devices.'” We found that the median duration from recall
initiation to termination for the recalls issued in the past 5 years was approximately 50% longer than the average 516-day
duration reported by the GAO in 2011,"7 indicating that recall management is taking longer. A central motivation for
FDA’s 2013 unique device identification system rule was to facilitate resolution of recalled devices, with correction or
removal from the market, thereby more rapidly reducing or eliminating risk to patients.””> However, a recent study
showed that information about unique device identifiers (UDIs) is inconsistently available in recall notices, likely
compounding delays in addressing these recalls.?

We found that a significant proportion of recalls did not report the number of complaints, injuries, and deaths
associated with the recalled devices. These data rely on adverse event reports, which have a multitude of reasons for
inaccuracy and incompleteness.”* Integration of UDIs into electronic health records and claims forms would improve the
accuracy of attributing safety events to medical devices.”>® This would enable the inclusion of more comprehensive and
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accurate information about injuries and deaths in recall notices so patients and healthcare professionals could better
understand the risk of recalled devices, especially as the majority of recall notices recommended clinicians evaluate risk
and offer education with respect to the recalled devices. Furthermore, patient instructions were not included in most
recall notices of devices that involved patient use. Because patient awareness is critical to recall management, FDA could
develop a structured template to include patient instructions for applicable devices.

Other researchers have reported that approximately 40% of recalls have mischaracterized or vague FDA-determined
causes.'” To address this concern, in our study, two independent reviewers categorized recall causes based on device
production cycle steps. Consistent with previous studies,'’ we found that design flaws and manufacturing errors are the
two most common reasons for recalls. Thus, stricter regulation of device design and manufacturing processes could be
helpful. Moreover, specific lots and manufacturing dates should be included in notices for these recalls to enable device
identification and evaluation. Including UDIs in recall notices would facilitate this process.

Finally, our findings raise larger questions about medical device safety.”” Approximately three-fourths of recalls were
for devices cleared through the 510(k) pathway. Studies have consistently demonstrated that most recalled devices were
cleared through the 510(k) pathway;**>° however, a study evaluating more than 5000 recall events found that while 97%
of recalled devices were cleared through the 510(k) pathway, PMA authorized devices were nearly three times more
likely to be recalled compared to those with 510(k) clearance.'®

Our study should be considered in the context of its limitations. First, we only examined Class I recalls associated
with moderate- and high-risk medical devices. While these are the highest severity and usually the most clinically
significant recalls, other recalls will also benefit from effective and precise identification to ensure patient safety. Second,
the assessed recalls relied on the FDA’s annual log of Class I medical device recalls, which might miss some recalls.
Third, a small proportion of device recalls in our sample had a shorter period of follow-up, limiting opportunities for
termination. Despite these limitations, our study evaluated the Class I medical device recalls in all specialties over the
past 5 years, making the results generalizable and timely, and is the first study assessing factors associated with recall
termination.

Conclusion

Class I medical device recalls are common and affect millions of device units in use in the US. Completing the required
actions for recall termination takes a significant amount of time, posing serious safety concerns to patients for a longer
period. Given the increasing frequency of recalls, the number of affected units per recall, and the widespread distribution
of affected medical devices, more effort is needed to facilitate the timely and precise identification of affected devices to
minimize patient harm.

Abbreviations

FDA, Food and Drug Administration; GAO, Government Accountability Office; IQR, interquartile range; PMA,
premarket approval; STROBE, Strengthening the Reporting of Observational Studies in Epidemiology; UDI, unique
device identifier.
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