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Abstract
Transcatheter interventions for structural heart disease (SHD) now represent an effective alternative to surgery in selected
patients. A clear premise is that delay in or neglect of treating patients in need of SHD intervention is associated with unavoidable
morbidity and mortality because many of them have life-threatening conditions. However, the recent outbreak of coronavirus-
associated disease-2019 (COVID-19) is placing an unprecedented strain on patients, physicians and world healthcare systems
that resulted in deferral of elective and semi-elective procedures, such as SHD, and delay in the treatment of patients with acute
coronary syndrome (ACS). We hereby present the case for a focused resumption of transcatheter SHD interventions in selected
centers, in order to preserve patient safety and avoid that death rate will extend far beyond that directly associated with COVID-
19. A similar approach should be applied to the invasive management of ACS. Indeed, a proactive and vigilant stance on
managing SHD and ACS is crucial, especially in the context of the COVID-19 pandemic, when the risk of overlooking severely
sick patients or postponing life-saving treatments is high. If such corrective measures are not put into effect, we may expect in the
near future an excess of avoidable fatalities indirectly due to COVID-19 but truly caused by cardiovascular diseases, as well as an
exceedingly large number of patients with severe heart failure leading to shorter life expectancy, reduced quality of life and
increased healthcare cost.
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Delay always breeds danger; and to protract a great
design is often to ruin it.
Miguel de Cervantes

Transcatheter interventions for structural heart disease
(SHD), in particular aortic stenosis and mitral regurgitation,
have come a long way in less than two decades and now
represent an effective alternative to surgery in selected patients
[1, 2]. Accordingly, several centers worldwide have
established SHD programs with substantial case load yearly.
A clear premise is that delay in or neglect of treating patients
in need of SHD intervention is associated with unavoidable
morbidity and mortality because many of them have life-
threatening conditions. However, the recent outbreak of
coronavirus-associated disease 2019 (COVID-19) is placing
an unprecedented strain on patients, physicians, and world
healthcare systems resulting in deferral of elective and semi-
elective procedures, such as those for subjects with SHD, and
delay in the treatment of patients with acute coronary syn-
drome (ACS) [3–6]. We hereby present the case for a focused
resumption of transcatheter SHD interventions in selected
centers, in order to preserve patient safety and avoid that death
rates will extend far beyond that directly associated with
COVID-19. A similar approach should be applied to the in-
vasive management of ACS (Table 1).
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As previously mentioned, there is ample evidence that
transcatheter aortic valve implantation (TAVI) is significantly
more beneficial than medical therapy (even when
valvuloplasty is considered) in patients with severe aortic ste-
nosis at prohibitive risk of surgery [7]. Similar favorable re-
sults have been reported in patients who have high, interme-
diate, or low operative risk [11]. Indeed, we should not ignore
that the 1-year all-cause mortality in inoperable patients en-
rolled in the Placement of AoRTic TraNscathetERValve Trial
(PARTNER) and treated with medical therapy reached 50%.
This translates into a monthly death rate of 4% (Fig. 1) [7]. In
other words, for each month of interventional treatment delay,
we may expect that roughly 1 out of 20 inoperable patients
with symptomatic severe aortic stenosis dies while waiting
due treatment (Fig. 2). This risk is significantly reduced with
timely TAVI. Although mortality of asymptomatic aortic ste-
nosis is lower, recent data suggest that early intervention is
similarly beneficial if timely and systematically adopted [12].

Analogous evidence in favor of transcatheter repair of
functional mitral regurgitation has been reported by the
Cardiovascular Outcomes Assessment of the MitraClip
Percutaneous Therapy for Heart Failure Patients with
Functional Mitral Regurgitation (COAPT) trial [8].
Although estimates of absolute risk clearly differ in this pa-
tient population, a 50% all-cause death rate has been reported
at 24-month follow-up in the conservative management arm.
This translates into a 2% monthly fatality rate unless percuta-
neous edge-to-edge mitral repair is early instituted in patients
with severe regurgitation.

While more challenging given the potential interaction be-
tween the prothrombotic milieu of COVID-19 and the natural
history of atherothrombosis, we cannot neglect the importance
of the invasive and timely management of ACS.
Unfortunately, growing data show that the number of ACS
patients presenting for emergent care is not in line with pre-
pandemic levels. This may indicate that people are reluctant to
go to the hospital because of COVID-19 fear. Indeed, STEMI
admissions have apparently dropped in many countries, and
patients hospitalized often have substantially longer
symptom-to-balloon times, leading to poor reperfusion and
higher rate of cardiogenic shock and in-hospital cardiac mor-
tality [13–15]. Although lytic therapy may be considered an
option in selected cases, timely percutaneous coronary inter-
vention is still the standard of care in terms of effective reper-
fusion and risk of intracranial hemorrhage [9, 10, 16].

Thus, how can we safely navigate between the Scylla of
COVID-19 and the Charybdis of SHD and ACS? Many strat-
egies might be envisioned, and several have been already
implemented and recommended [17]. First, the concept of
creating or adapting some hospitals to the care of COVID-
19 patients only is reasonable and appropriate. However, this
should not impede the ongoing activity of other institutions
that may play a referral role in a hub and spoke system.Ta
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Second, multi-institutional online registries should be imple-
mented to track all patients with evident indications, in order
to appropriately and timely prioritize, allocate, and treat them.
Similarly, safe and high-quality management of SHD and
ACS in the COVID-19 era requires careful planning and cen-
tralization of cases and procedures, using dedicated catheter-
ization laboratories for suspected, probable, or confirmed

COVID-19 patients. Of utmost importance to minimize expo-
sure to coronavirus is also the systematic use of appropriate
personal protection equipment while ensuring that all patients,
relatives, and healthcare providers are preliminarily and peri-
odically screened for severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) infection. Nowadays, this
may be easily accomplished with point-of-care instantaneous

Fig. 2 Incidence and yearly
deaths, including avoidable ones,
in patients with severe aortic
stenosis, secondary mitral
regurgitation, and ST-elevation
myocardial infarction (STEMI),
per million inhabitants (top
panel), and in Italy as a whole
(bottom panel)

Fig. 1 Survival benefits of appropriate invasive management in patients with severe aortic stenosis (AS), secondary mitral regurgitation (MR), and ST-
elevation myocardial infarction (STEMI)
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tests, most of which are based on inexpensive and sensitive
polymerase chain reaction methods or measurement of anti-
body levels.

However, the simplest and most important recommenda-
tion should be made to patients and primary care physicians.:
do not underestimate SHD and ACS risk, do not overlook
symptoms, and consider appropriate and safe work-up of
any patient with suspicious symptoms or sign of cardiovascu-
lar disease. Accordingly, enforce all measures that can increase
appropriate diagnosis and management, including medical
therapy, as pharmacology treatments are also being underused
during the COVID-19 emergency. Indeed, given the current
COVID-19 outbreak and the recognized high prevalence of
SHD and ACS, patients may have both diseases. Conversely,
considering them “simply” COVID-19 patients carries the risk
of delivering inappropriate care, by not only overlooking car-
diovascular diseases but also providing suboptimal COVID-
19 management, given the established prognostic impact of
cardiovascular and other comorbidities on COVID-19
outcome.

In conclusion, a proactive and vigilant stance on managing
SHD and ACS is crucial, especially in the context of the
COVID-19 pandemic, when the risk of overlooking severely
sick patients or postponing life-saving treatments is high. If
such corrective measures are not put into effect, we may ex-
pect in the near future an excess of avoidable fatalities indi-
rectly due to COVID-19 but truly caused by cardiovascular
diseases, as well as an exceedingly large number of patients
with severe heart failure leading to shorter life expectancy,
reduced quality of life, and increased healthcare cost.
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