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Sirs:

At the end of December 2019, Chinese authorities reported 
several cases of acute respiratory syndrome in Wuhan City 
[1–3]. Also possible impact of underlying cardiovascular 
diseases on the prognosis of the respiratory syndrome were 
published [4, 5]. Since then, the COVID-19 virus spread all 
over the world and the Belgian government decided, as in 
other countries, to install a lockdown making only essential 
displacements possible and limiting consultations and inter-
ventions to only urgent and necessary indications, thereby 
limiting considerably the access to usual non-COVID 19 
medical care. In summary, authorities gave one major 
advice: stay at home! At the same time, the major flu-like 
symptoms of COVID-19 pulmonary infections were widely 
communicated: fever, dyspnea and cough.

Infective endocarditis (IE) is a serious disease with a 
high mortality and morbidity and its incidence and sever-
ity remain unchanged despite diagnostic and therapeutic 
improvements [6]. Early diagnosis and treatment is key 
to avoid major complications as embolic events and local 
extension of the infection with destruction of the valvular 
and peri-valvular tissue. Being alert to symptoms and signs 
of patients susceptible for IE is a prerequisite for this early 
strategy. However, the main symptoms of fever, dyspnea 
and cough in a critical patient can be easily mistaken for 
COVID-19 symptoms although they are also eye-openers 
in the diagnosis of IE.

Since the initial publications on COVID-19 and the actual 
worldwide spread of the disease, more than 3.3 million 

coronavirus cases and 237,000 deaths are reported. These 
numbers create inherent fear in the population and together 
with the terrible images on television of overcrowded hos-
pitals and governments advising staying home, it leads to 
aversion for hospitalization. This has been reflected in the 
number of patients presenting with acute myocardial infarc-
tion. Several countries have reported a reduction in approxi-
mately 40% in the number of myocardial infarction cases 
during the COVID-19 lockdown [7, 8].

Taking into consideration these aspects of COVID-19 
and IE, and being afraid of a collateral damage of lockdown 
isolation on the detection of IE, we evaluated in our hos-
pital the incidence of IE during the lockdown period and 
compared this with the period before, using our in hospital 
registry of IE.

Patient population: Single center prospective registry of 
IE. The registry on IE started in 2015. From that moment the 
care for our endocarditis patients remained uniform includ-
ing the liberal use of multimodality imaging when necessary 
[transthoracic (TTE), transoesophageal echocardiography 
(TOE), magnetic resonance imaging and Positron emission 
tomography/computer tomography].

The study protocol was performed in accordance with the 
Ethics Committees of our institution. The need for consent 
to participate in this research study was waived in view of 
its observational and anonymous nature.

The lockdown period in Belgium for the COVID-19 pan-
demic started on March 13th 2020. We compared the weekly 
incidence of definite endocarditis, using the ESC recom-
mendations (Modified Duke Criteria), between the period 
before and after the lockdown [9]. The pre-lockdown and 
post-lockdown period included the time period from July 
08th 2017 until March 13th (140 weeks) and from March 
14th until May 1st 2020 (7 weeks).

Our hospital installed from almost the beginning of the 
pandemic a strategy of broad Swap PCR testing to all hos-
pitalized patients. Patients with COVID-positive testing 
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are admitted to a special unit. Those who necessitate inten-
sive care are admitted in a specially dedicated COVID 
intensive care unit. Waiting for the results of the Swap 
PCR, patients are admitted to a specially dedicated pre-
COVID unit if they have symptoms of acute respiratory 
disease (fever, cough, dyspnea). If not they are admitted 
to the appropriate department, this in a single room with 
droplet infection protection measurements, until the result 
of the swap is known.

Strategy for TTE and TEE’s has changed drastically in 
our hospital in the Corona pandemic, this in accordance with 
the recent paper of EACVI [10]. Indications are stricter to 
“only if really necessary and urgent––cannot be postponed”. 
This is even stricter for TOE since the risk inherent to this 
procedure. Protection materials are available in the hospital 
and used in accordance with EACVI recommendations.

The mean number of admissions for definite IE per week 
before and after the lockdown period were compared using 
student’s t test. The Levene’s test for equality was used to 
assess the presence of equal variance and results are pre-
sented accordingly. Generalized linear model corrected 
for time as a continuous variable was used to estimate the 
change in the weekly incidence of IE in the period before 
and after the COVID lockdown. For visual representation 
(Fig. 1), the number of pre-lockdown period definite IE 
cases were clustered in periods of 7 weeks and compared 
with the 7 weeks of lockdown. A second figure (Fig. 2) illus-
trates the weekly numbers of the latest 21 weeks.

Until April 30th, 11,654 Swap PCR tests were performed 
in our hospital. From these 11,654, 1784 (15, 3%) were posi-
tive for COVID-19.

In the 140 weeks preceding the lockdown, 90 patients 
with IE were admitted in the hospital (0.64 ± 0.75/week). 
Most important patient characteristics are represented in 
Table 1. During the 7 weeks of lockdown we diagnosed 
one patient over a period of 7 weeks (0.14 ± 0.38/week) 
(p = 0.012). Our preliminary analysis during the phase of the 
COVID pandemic shows an estimated 55% (95% CI 6–115) 
reduction in IE cases.

In Fig. 1 the number of definite IE are represented in 
clusters of 7 weeks. Figure 2 is a focused image on the latest 
21 weeks. Before lockdown, no time period had only one 
case of IE. Four had 2 cases. Except for hazard, this could 
also be explained for two of them by the coincidence with 
holiday––periods, which could be a trigger to postpone hos-
pitalization. The Figures illustrate well the more dramatic 
decline of the numbers of IE to only one case exactly coin-
ciding with the lockdown period.

During the period before the lockdown, the number of 
TTE’s and TOE’s varied from 2819 to 3879 and 215–327 
respectively. During the lockdown these numbers decreased 
to 1071 and 45 respectively. The number of TTE’s and 
TOE’s performed during each cluster of 7 weeks is repre-
sented in Fig. 1.

One patient diagnosed during the lockdown presented 
with a late diagnosis. This 51-year-old man had a known 

Fig. 1  Graphical representation of the number of patients with definite IE represented by clusters of 7 weeks period. Last cluster of 7 weeks rep-
resents the lockdown period in Belgium. Superimposed are the numbers of TTE’s and TOE’s for each time cluster
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cardiac murmur. He was first referred by his general prac-
titioner to a COVID triage centre with fever and flu-like 
symptoms. He was sent home in quarantine. After a few days 
he presented to the emergency department of the hospital 
with the same complaints and received the same message. 
Since he developed “blurry” vision he was again referred 
by his general practitioner for a second time to the emer-
gency department were the diagnosis was made of heart 
failure, cardiac murmur and a negative CT of the lungs for 
COVID-19, and an ischaemic zone was detected in the right 

cerebellum explaining the vision problems. Haemocultures 
were positive for Streptococcus parasanguinis and diag-
nosis was made of an extensive endocarditis of the mitral 
valve with vegetations on both anterior and posterior leaflet, 
with pseudo-aneurysm on the anterior leaflet, and massive 
mitral regurgitation on TTE and TOE. Naso-pharyngeal 
swab excluded again COVID-19 infection. Urgent surgery, 
confirming the diagnosis of IE of the mitral valve, was per-
formed after coronary angiography demonstrating a signifi-
cant lesion on the right coronary artery.

In this manuscript we expose the possible harmful effect 
of lockdown measures imposed by the government on the 
detection rate of IE. Although numbers are small, inherent to 
a mono-centre evaluation of a rather rare disease, the results 
merit a word of caution towards the medical society and the 
policy makers. This underdiagnosis of IE might be due to a 
change in patient behavior, incorrect triage and underuse of 
the normal diagnostic tools.

Until April 30th, 50,498 positive cases with COVID 
infection were reported in Belgium. Given the population 
of Belgium this is a relative big number. This can probably 
be explained by a return of infected Belgian skiers in the 
beginning of the COVID pandemic and by the broad testing. 
This also underlines the appropriateness of the lockdown in 
Belgium.

IE remains a deadly disease and early diagnosis is the 
corner stone for early treatment and avoiding unnecessary 
complications [6, 9]. The first step for early diagnosis is 
recognizing the predisposing characteristics of the disease 
and the symptoms and signs linked to IE. Since fever, short-
ness of breath and cough are the major symptoms and signs 

Fig. 2  Focus on the latest 21 weeks. Weekly numbers are shown

Table 1  Patient characteristics

Patient characteristics N = 89

Age (years) 70.3 (± 13.9)
Male 72%
Prosthetic valve (incl. valvuloplasty) 48%
ICD/CRT/PM device 34%
IE type
Native valve 48%
Prosthetic valve 44%
Device (ICD/CRT/PM) related 27%
Microbiologic etiology
Staph. aureus MS 18%
Staph. aureus MR 1%
Staph. coagulase negative 5%
Streptoc. viridans 10%
Streptoc. bovis 5%
Pneumococcus 5%
Enterococcus 18%
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of a COVID infection, but also of IE, the risk exists that the 
COVID pandemic dominates the medical attention towards 
a “war medicine” approach were these signs leads to quar-
antine measures and screening pathways by swap-PCR and 
CT lungs, ignoring possible differential diagnosis.

Even if the physician would stay alert, the first step in a 
possible diagnosis is a fast presentation at the general prac-
titioner and subsequently at the emergency department. In 
a period were quarantine is obligatory when signs of fever, 
cough or dyspnea are present, later presentation of possible 
IE patients is expected certainly when fear for hospitalisa-
tion is collectively present in the population during COVID-
19 pandemic.

Diagnosis of IE also necessitates a good physical exami-
nation followed by the necessary blood cultures and mul-
timodality imaging. Also, these diagnostic tools are often 
missing in the COVID period. Physical contact necessary 
for a thorough heart auscultation is often avoided in the 
emergency department in suspicion of COVID infection. 
Although swap-PCR and CT lungs are liberally used, haem-
ocultures are not always performed in the patient with fever 
if the clinical symptoms are not too severe and fever with 
respiratory complaints are dominating the clinical picture 
suggesting pulmonary infection eventually by COVID-19. 
The cornerstone for the diagnosis of IE besides haemocul-
tures is and remains echocardiography. In a recent recom-
mendation paper of EACVI, clear restrictions towards the 
use of TTE and certainly TOE in this COVID-19 period 
are proposed with obvious protection rules that need to be 
applied in case TTE and even more TOE is performed [10]. 
Importantly the paper also gives a clear recommendation for 
IE patients. The paper correctly alerts physicians that the 
frequency of IE can rise in this COVID-19 period related to 
less visits to the dentists and that patients with a suspicion 
of IE should continue to have a high priority for echocardi-
ography [10]. It is clear however, that the diagnostic barrier 
imposed by the COVID 19 pandemic, implicates a potential 
harm for timely diagnosis and treatment in patients with IE.

This report suggests a possible underdiagnosis of definite 
IE linked to lockdown measures imposed by the authori-
ties in this COVID-19 pandemic. Even if numbers are small 
implicating a negative impact on strong statistical evidence, 
the paper gives enough elements to consider this problem 
and to increase our alertness for timely diagnosis and treat-
ment of this deadly disease even in a COVID-19 pandemic.
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