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Abstract - The COVID-19 pandemic forced cardiologists to 
adapt to unprecedented circumstances. We chose to investigate 
the pandemic’s effect on heart valve replacements, in particular 
focussing on device failure in mitral valve replacements and 
percutaneous aortic valve prostheses. In order to measure this 
effect, we examined adverse event reports of these two devices 
in the Food and Drug Administration (FDA)’s Manufacturer and 
User Facility Device Experience (MAUDE) database. We 
compared weekly numbers of adverse event reports during the 
pandemic (March 2020-March 2021) to those of the year before 
(March 2019-March 2020). We find that reports of deaths, 
injuries, and malfunctions attributed to mitral valve repair 
devices all showed no significant changes during the pandemic, 
compared to the year preceding. However, we have also found 
that during the pandemic, there was a 107.4% increase in 
deaths reported to the FDA that were attributed to 
percutaneous aortic valve prostheses, and a 45.1% increase in 
reports of malfunctions as well compared to the year preceding 
the pandemic. These results suggest that the pandemic may have 
induced an increase in transcatheter aortic valve replacements 
vs. surgical aortic valve replacements, leading to an increase in 
adverse event reports associated with percutaneous aortic valve 
prostheses. In contrast, transcatheter mitral valve repair is not 
commonly performed, and the pandemic is unlikely to have 
changed treatment protocols for mitral valve repair. 
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1. Introduction 
We have previously reported that decreases of 

46% and 27% for reported deaths attributed to 
implantable cardioverter defibrillators and reported 
injuries attributed to coronary drug-eluting stents, 
respectively, occurred during the pandemic [1]. These 
results led us to proffer that systemic issues such as 
underreporting might have been the cause of these 
significant decreases in adverse event reports. However, 
in other previous work, we found that there were 
significant increases in reported deaths and 
malfunctions of percutaneous aortic valve prostheses, 
suggesting that there were shifts in care patterns that 
heterogeneously affected different medical devices 
instead of one broadly applicable reason that could be 
identified (such as underreporting) [2]. Specifically, we 
proposed that a shift from surgical aortic valve 
replacement (sAVR) to transcatheter aortic valve 
replacement (TAVR) may have occurred during the 
pandemic due to the shorter hospital recovery period, 
and thus reduced risk of contracting COVID-19, resulting 
from the use of TAVR. However, because TAVR has not 
been proven to be equivalently efficacious on low-risk 
patient groups as compared to sAVR, it is possible that an 
increase in adverse events arose from this switch in care. 
We use this previous work as the basis for investigating 
mitral valve repair devices, particularly because 
percutaneous transcatheter interventions are not 
commonly performed for mitral valve repair.  
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2. Device Background 
Mitral valve repair devices are used to treat 

patients with mitral regurgitation, a condition where the 
mitral valve does not close completely, allowing for 
blood to flow backward in the heart [3]. Transcatheter 
mitral valve repair (TMVr) is an emerging solution for 
mitral regurgitation that is minimally invasive whereas 
the traditional open-heart surgery intervention is not 
[4]. The leading TMVr device approved by the FDA is 
Abbott’s MitraClip, which has shown low rates of adverse 
events compared to mitral surgery [5]. Notable adverse 
events associated with mitral valve repair devices and 
the MitraClip in particular include bleeding, acute kidney 
failure, mitral stenosis as a result of the procedure, and 
structural device failure such as partial clip detachment 
which can result in a recurrence of mitral regurgitation 
[5]. A single-center retrospective analysis of 20 patients 
found that TMVr was associated with high short-term 
mortality, where 50% of patients who underwent TMVr 
died within 153 days [6]. 

Transcatheter mitral valve replacement (TMVR) 
has also been an intervention explored in recent years 
following the relative success of TAVR in working as a 
minimally invasive alternative to sAVR for patients with 
aortic stenosis. Mitral regurgitation is the most common 
valve disease in adults, including almost 10% of people 
over 75 [7]. However, TMVR is much less popular among 
physicians than TAVR because of the significant 
anatomic challenges associated with the mitral valve 
such as the D-shape of the mitral valve annulus [8]. 
Essentially, it is more difficult to anchor the mitral valve 
prosthesis because unlike TAVR, the valve fixation 
cannot be dependent only on radial forces [7]. Advances 
made by radiologists in computed tomography have 
become important to address these issues [9]. Another 
issue lies in the fact that many patients for whom TMVR, 
rather than repair, is suitable (patients at high surgical 
risk with functional secondary mitral regurgitation) also 
have tricuspid regurgitation and atrial fibrillation. Both 
tricuspid regurgitation and atrial fibrillation are 
conditions that require their own intervention, so TMVR 
will not sufficiently treat most patients who are most 
suitable for it [8]. In addition, paravalvular leak is a 
major issue with mitral valve replacements because of 
the lack of anatomic support provided by the mitral 
valve, as well as its positioning in relation to the 
circumflex coronary artery and aortic valve [8]. In 
contrast, paravalvular leak has been addressed with 
aortic valve replacement through innovation of devices 
that mitigate the occurrence of the adverse event [8]. 

Adverse events associated with TMVR include left 
ventricle outflow tract obstruction, thrombosis, and 
stroke [10]. Left ventricle outflow tract obstruction has a 
nearly 62% in-hospital mortality [7].  

Aortic valve replacement is a procedure used to 
treat aortic stenosis, which is a common vascular disease 
in developed countries [11]. Transcatheter aortic valve 
replacement in particular has become a popular 
alternative to sAVR in recent years, in part because it has 
been associated with a 50% reduction in hospital 
recovery periods for patients. Specifically, annual TAVR 
volumes have been increasing since 2012, even 
exceeding sAVR volume in 2019 [12]. However, TAVR 
has also been associated with significantly higher rates 
of paravalvular leak and major vascular complications 
when compared to sAVR [11]. Still, several clinical trials 
have demonstrated the noninferiority of TAVR 
compared to sAVR, and the PARTNER-1 trial has shown 
the adequate hemodynamic profile of TAVR at 5-year 
follow-up [13]. In a study with 358 patients, TAVR was 
shown to be more beneficial than standard treatments 
such as balloon aortic valvuloplasty for treating 
inoperable aortic stenosis [14].  

  
3. Methods 

We used adverse event data from the Food and 
Drug Administration (FDA)’s Manufacturer and User 
Facility Device Experience (MAUDE) database, which 
compiles adverse event reports from manufacturers, 
distributors, physicians, and voluntary reporters such as 
patients themselves [15]. Various filters can be applied 
to this database, and we filtered by device and adverse 
event type. The device we examined was labelled ‘Mitral 
Valve Repair Devices’ and we examined the adverse 
event types ‘Death’, ‘Injury’, and ‘Malfunction’. We chose 
to analyse data from every week over the course of three 
years, beginning with the first year of the pandemic and 
working backward. The World Health Organization’s 
classification of COVID-19 as a pandemic in march of 
2020 prompted us to consider the first year of the 
pandemic as March 2020-March 2021 [16]. The year 
preceding was thus March 2019-March 2020, and two 
years preceding was March 2018-March 2019. We 
performed paired t-tests to analyse the differences in 
adverse event reports per week when comparing trends 
between two years. 

 

4. Results 
We report that mitral valve repair devices showed 

somewhat significant increases in reports of all three 
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adverse event types during the year preceding the 
pandemic, compared to two years preceding the 
pandemic, but that all three adverse event types did not 
exhibit significant changes in adverse event reports per 
week during the pandemic. 

For reported deaths caused by mitral valve repair 
devices, there was a 96.4% increase during the year 
preceding the pandemic (March 2019-March 2020) 
when compared to two years preceding the pandemic 
(March 2018-March 2019), translating to 2.1 more 
reports per week (P-value = .01)(Figure 1). However, 
this result is only moderately significant, especially in 
comparison to the results observed in our previous 
works, where the P-value for the decreases in death 
reports for ICDs was < .0001, for example. When 
comparing adverse event data during the pandemic to 
the year prior, we found no significant change in rates of 
deaths reported that were caused by mitral valve repair 
devices (Mean = .13 reports, P-value = .87). 
 For reported injuries attributed to mitral valve 
repair devices, we found a similar situation. There were 
8.9 more reports per week, or a 41.6% increase during 
the year prior to the pandemic when compared to two 
years prior (P-value = .0090)(Figure 2). Again, however, 
the result is only moderately significant, and we found no 
significant change in adverse event reports per week 
during the pandemic (Mean = -2.9 reports, P-value = .37). 

There is noticeably a spike in both reported deaths 
and injuries attributed to mitral valve repair devices 
from Week 43 to Week 46 starting from March 4, 2019, 
translating to December 23, 2019 to January 19, 2020. In 
both deaths and injuries, all reports were of Abbott’s 
MitraClip device.  

As for malfunctions reported to the FDA that were 
attributed to mitral valve repair devices, there were 3.0 
more reports per week during the year preceding the 
pandemic compared to two years prior, making for a 
26.4% increase (P-value = .0012)(Figure 3). This result 
was more significant than the results from mitral valve 
repair device-attributed injuries and deaths.  Similar to 
the injuries and death adverse event report trends for 
mitral valve repair devices, we found no significant 
change in reported malfunction trends during the 
pandemic (Mean = 1.4 reports, P-value = .21).  

For reference, also included are the figures and 
findings for percutaneous aortic valve prostheses [2]. We 
found that during the pandemic, reported deaths 
attributed to percutaneous aortic valve prostheses rose 
by 107.4% (P-value < .0005)(Figure 4).  

We also found that during the pandemic, 
percutaneous aortic valve prosthesis-attributed injuries 
reported to MAUDE rose by 45.1% (P-value < 
.0001)(Figure 5). 
 
5. Figures 

 
Figure 1: Weekly number of reported deaths attributed to 
mitral valve repair devices from March 2018-March 2020. 

Data collected from the FDA MAUDE database. 

 

 
Figure 2: Weekly number of reported injuries attributed to 
mitral valve repair devices from March 2018-March 2020. 

Data collected from the FDA MAUDE database. 
 

 
Figure 3: Weekly number of reported malfunctions attributed 
to mitral valve repair devices from March 2018-March 2020. 

Data collected from the FDA MAUDE database. 
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Figure 4: Weekly number of reported deaths attributed to 
percutaneous aortic valve prostheses from March 2019-

March 2021. Data collected from the FDA MAUDE database. 
 

 
Figure 5: Weekly number of reported malfunctions attributed 

to percutaneous aortic valve prostheses from March 2019-
March 2021. Data collected from the FDA MAUDE database. 

 
6. Discussion 

The individual surgeon volumes have been shown 
to impact operative mortality rate as well as rates of 
mitral repair over replacement. More experienced 
surgeons were able to more successfully treat more 
patients, indicative of a learning curve [17]. A study with 
313 surgeons involving treatment of degenerative mitral 
valve disease showed that with every 10-case increment 
in total annual surgeon volume, there was an associated 
13% increase in repair rates, where repair rates were 
calculated by dividing the number of repairs a surgeon 
performed by the total number of procedures performed 
to address degenerative mitral valve disease [18]. 

We previously suggested that a switch from sAVR 
to TAVR for low-risk patients might have led to the 
increases in reported injuries and malfunctions 
attributed to percutaneous aortic valve prostheses. This 
is because TAVR holds a logistical advantage compared 
to sAVR: it is minimally invasive, therefore taking up less 
hospital beds as well as reducing likelihood of patient 
exposure to COVID-19 [19]. However, for patients with 

low surgical risk, TAVR has not been proven to be as 
efficacious as sAVR [20]. Therefore, there is the 
possibility that the use of TAVR in low-risk patients 
during the pandemic due to its advantages for 
minimizing spread of infectious disease could have 
resulted in a higher rate of malfunctions and injuries. 
TAVR in low-risk patients may be associated with higher 
rates of permanent pacemaker implantation, which has 
been associated with almost a doubling in risk of heart 
failure admission [21]. Certainly, more research must be 
conducted to determine if this suggestion is truly a 
causal factor in the observed increase in adverse event 
reports for percutaneous aortic valve prostheses. Still, 
given that a shift to TAVR is a potential explanation, it is 
worthwhile examining the similarities and differences 
between TAVR and mitral valve interventions such as 
TMVr and TMVR.  

The most significant differences are the difficulty 
of a successful TMVR procedure, which involve anatomic 
challenges such as anchoring of the prosthesis and 
whose post-procedural risks of paravalvular leak and 
cardiovascular comorbidities may cause complications. 
Other differences include demographic differences. 
Patients undergoing TMVR are on average around 10 
years younger than those undergoing TAVR [13]. A shift 
to TMVR during the pandemic, from either TMVr or 
surgical mitral valve interventions, is unlikely because of 
the difficulties mentioned earlier in successfully 
replacing a mitral valve. Also, TMVr may be preferred 
over TMVR in some cases. Especially for degenerative 
mitral valve disease, which constitutes 60-70% of 
surgical mitral regurgitation, repair is strongly preferred 
over replacement [22, 23]. Thus, the analyses that show 
no significant changes in reports of death, injury, or 
malfunction attributed to mitral valve repair devices are 
expected.  

Even with a possibility of pandemic-related 
underreporting of adverse events, there is a dramatic 
increase in reported adverse events for percutaneous 
aortic valve prostheses. This increase is likely caused by 
a shift from sAVR to TAVR. With the analyses of mitral 
valve repair devices, it is unlikely that transcatheter 
mitral valve interventions experienced the same shift in 
care, especially when considering the debate between 
mitral valve repair (TMVr) and mitral valve replacement 
(TMVR) for a variety of conditions. This can explain the 
analyses which show no significant change in adverse 
events over the years investigated. 

The pandemic appears to have exacerbated the 
shift from sAVR to TAVR, but certainly the shift was 
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already occurring before the pandemic. This suggests 
that the pandemic acted more as a compounding factor 
rather than the sole cause for the changes in adverse 
events displayed in the data, and that potential future 
pandemics or infections may continue to be a factor in 
the shift from sAVR to TAVR but will not ultimately be 
the cause for the shift. 

 

5. Conclusion 
We conclude that adverse event data collected by 

the FDA reveals that the weekly number of reports of 
mitral valve repair device failure (malfunction, death, 
and injury) increased before the pandemic, but that no 
significant change occurred during the first year of the 
pandemic. Conversely, we previously found that the 
weekly number of reports of aortic valve prostheses 
deaths and injuries increased during the first year of the 
pandemic. This may reflect the different applications of 
the two devices due to a variety of factors that 
distinguish the devices, and even the patients 
undergoing procedures for the implantation of the 
devices, from each other. These data may help us better 
understand the effects of the pandemic on healthcare 
and cardiology as a whole by indicating which devices 
are showing significantly higher numbers of adverse 
event reports, which devices’ failure rates seem 
relatively unaffected by the pandemic, and which devices 
reveal pauses in previous years’ trends of increasing or 
decreasing reported rates of failure. These insights will 
then allow us to identify and address important gaps in 
patient care. Further research should aim to pinpoint the 
cause of the trends shown in the adverse event report 
data of this paper and continue to analyze other devices 
and their reported failures. 
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