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second quarter) was introduced in 2020. Proce‑
dures were assigned to the relevant quarter based 
on the date of patients’ discharge from the hos‑
pital: January 1 to March 31, 2020 (first quar‑
ter) and April 1 to June 30, 2020 (second quar‑
ter). The data from 2019 were assigned in a sim‑
ilar way and the mean number of procedures per 
quarter was calculated for comparative analysis. 
Data on electrotherapy were collected from 13 de‑
partments providing selected procedures, both 
in 2019 and 2020. They included the number of 
implantations and replacements of pacemakers, 
cardiac resynchronization therapy (CRT) devic‑
es, implantable cardioverter ‑defibrillators (ICDs) 
as well as ablations of atrial fibrillation (AF) and 
ventricular tachyarrhythmia (VT). Transvenous 
lead extraction procedures were also analyzed.

As the study reanalyzed publicly available ad‑
ministrative data and did not involve any inter‑
vention either in the diagnostic workup or treat‑
ment of the study patients, no special bioethics 
committee approval was required.

Statistical analysis Statistical analysis was 
performed using the Statistica 12.5 software 
(StatSoft, Tulsa, Oklahoma, United States). Data 
distribution was verified for normality using 
the Shapiro–Wilk test and distribution other 
than normal was observed in all study groups. 
Therefore, data were expressed as median and 

Introduction The spread of the COVID‑19 
pandemic has resulted in numerous changes in 
the daily functioning of society through interfer‑
ence with the economy, public, and private life. 
Parallelly, healthcare systems are unprecedent‑
ly challenged.1 Preventive measures have been 
implemented to fight the pandemic and health‑
care institutions focused on the treatment of in‑
fected patients. However, there have been signs 
of growing problems with medical care for pa‑
tients with other diseases, both on an emergen‑
cy and a scheduled basis. Some patients feared 
of presenting to the hospital or calling an am‑
bulance and avoided timely medical assistance 
despite deteriorating health.2,3 To date, infor‑
mation concerning electrotherapy procedures 
in Poland was not available. Therefore, the aim 
of our study was to compare the number of car‑
diac electrotherapy and electrophysiology pro‑
cedures carried out before and during COVID‑19 
pandemic in Łódź Province.

Methods Surveys submitted to the national 
consultant in cardiology were used for analy‑
sis. The surveys are carried out every year to as‑
sess healthcare related to cardiovascular diseas‑
es and include data on the number of selected 
electrotherapy procedures performed annually. 
Due to the COVID‑19 pandemic, an addition‑
al mid ‑year survey (subdivided to the first and 
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CRT pacemakers) implanted, respectively, as com‑
pared with a quarterly mean value in 2019. Simi‑
larly, the replacements of low ‑energy devices de‑
creased by 11% in the first and by 53% in the sec‑
ond quarter of 2020. Meanwhile, the analysis for 
high ‑energy devices (ICDs and CRT defibrillators) 
also showed a progressive reduction in the num‑
ber of procedures, yet not as pronounced as for 
pacemakers and CRT pacemakers (TAbLE 1). Anoth‑
er trend was noted for the number of VT abla‑
tions, which rose by more than 2‑fold in each of 
the first 2 quarters of 2020 compared with quar‑
terly means in 2019. This intriguing finding could 
be biased by a generally low number of ablations 
of this type. Nonetheless, difficult access to am‑
bulatory and hospital care could negatively impact 
appropriate therapeutic management in those se‑
verely ill patients. Additionally, a higher level of 
stress provoked by the pandemic could have an ar‑
rhythmogenic effect. Undoubtedly, an analysis of 
larger datasets is needed to clarify these specula‑
tions. What is more, there was no significant re‑
duction in the number of transvenous lead extrac‑
tion procedures in the respective periods.

Our study mainly showed that the number 
of selected cardiac electrotherapy procedures 

interquartile range (IQR). However, for bet‑
ter illustration, the number of procedures per‑
formed in a given quarter was also presented as 
a sum. The 2 study groups were compared using 
the Wilcoxon test, but the Bonferroni correction 
was applied, as multiple comparison was per‑
formed. A P value less than 0.05 was regarded 
as significant and adjusted to a value of P <0.017 
following the Bonferroni correction.

Results and discussion The total number of 
selected electrotherapy procedures in the first 
quarter of 2020 was similar to the  quarter‑
ly mean value for 2019 (742 vs 841; median 
[IQR], 16 [0–42] vs 77 [0–185]; P = 0.3). Con‑
versely, the number of procedures performed in 
the second quarter of 2020 (590; median [IQR], 
14 [0–33]) was lower than the quarterly mean val‑
ue for 2019 (P = 0.005). A similar tendency was 
observed when the first and second quarters of 
2020 were compared (TAbLE 1; P = 0.06). These differ‑
ences mainly resulted from the combined effect 
of fewer pacemaker implantations and replace‑
ments as well as fewer ablations due to AF (TAbLE 1).

In the first and second quarters of 2020, there 
were 13% and 37% fewer pacemakers (including 

Table 1 Cardiac implantable electronic device insertions, transvenous lead extractions, and selected ablation procedures performed in 
the analyzed time periods

Procedurea Quarterly mean 
(2019)

First quarter 
(2020)

Second quarter 
(2020)

P valueb P valuec P valued

VVI De novo implantations (n = 11) 86 (16 [6–29]) 57 (4 [1–5]) 39 (2 [0–3]) 0.81 0.07 0.16

Replacements (n = 8) 60 (3 [2–37]) 52 (3 [0–5]) 25 (0 [0–3]) 0.93 0.02 0.03

AAI De novo implantations (n = 1) 8 23 0 – – –

Replacements (n = 1) 9 1 2 – – –

DDD De novo implantations (n = 13) 265 (52 [49–
109])

222 (10 [5–22]) 199 (11 (6–15]) 0.12 0.01 0.003

Replacements (n = 13) 56 (5 [2–25]) 52 (1 [0–10]) 38 (1 [0–4]) 0.55 0.01 0.37

CRT ‑P De novo implantations (n = 8) 10 (0 [0–5]) 13 (0 [0–2]) 9 (0 [0–0]) 0.61 0.67 0.36

Replacements (n = 4) 3 (0 [0–0]) 8 (0 [0–1]) 2 (0 [0–0]) 0.07 0.72 0.11

CRT ‑D De novo implantations (n = 11) 56 (11 [1–22]) 47 (10 [1–22]) 51 (3 [0–8]) 0.72 0.5 0.75

Replacements (n = 7) 15 (1 [0–6]) 13 (0 [0–0]) 12 (1 [0–1]) 0.55 0.4 0.85

ICD De novo implantations (n = 12) 86 (27 [3–36]) 84 (6 [0–10]) 59 (6 [0–10]) 0.67 0.22 0.2

Replacements (n = 10) 17 (2 [1–3]) 17 (1 [0–3]) 26 (1 [0–2]) 0.8 0.54 0.34

AF ablation (n = 6) 134 (0 [0–46]) 99 (0 [0–8]) 81 (0 [0–5]) 0.17 0.047 0.5

VT ablation (n = 4) 12 (0 [0–0]) 32 (0 [0–1]) 25 (0 [0–3]) 0.27 0.07 0.58

TLE (n = 3) 24 (0 [0–0]) 18 (0 [0–0]) 22 (0 [0–0]) 0.11 0.59 0.18

Data are presented as total number (median [interquartile range]).

a The number of centers performing the procedure is presented in parentheses.
b P value for differences between the mean value in the first or second quarters of 2019 and the first quarter of 2020
c P value for differences between the mean value in the first or second quarters of 2019 and the second quarter of 2020
d P value for differences between the first and second quarters of 2020

Abbreviations: AAI, mode for atrial pacing; AF, atrial fibrillation; CRT ‑D, cardiac resynchronization therapy defibrillator; CRT ‑P, cardiac resynchronization therapy pacemaker; 
DDD, mode for dual ‑chamber pacing; ICD, implantable cardioverter ‑defibrillator; VT, ventricular tachycardia; VVI, mode for ventricular pacing; TLE, transvenous lead extraction
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concerns about the safety of hospitalization. 
Despite all protection measures against SARS‑
‑CoV‑2 recommended by medical societies9 and 
introduced in healthcare centers, patients were 
extraordinarily cautious or even afraid of med‑
ical contact, which resulted in a lower number 
of non–COVID‑19–related patient visits.10 Our 
findings along with observations of other au‑
thors could be an argument for incorporating 
and developing telemedicine solutions in rou‑
tine medical care.

Our report was mainly limited by: 1) survey 
methodology; 2) a relatively low number of med‑
ical centers performing particular procedures 
(that is, VT ablations), which affected statistical 
analysis; 3) shortage of some relevant medical in‑
formation (among others, primary and second‑
ary prevention in the case of ICD implantations, 
etiology of arrhythmias, data on other types of 
electrophysiological procedures), which resulted 
from the analysis of administrative data.
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decreased in the second quarter of 2020 com‑
pared with quarterly means for 2019. This dif‑
ference was primarily due to the reduced num‑
ber of pacemaker implantations and replace‑
ments as well as AF ablations.

Analyses carried out in several countries in‑
dicated a significant reduction in the number 
of hospitalizations for cardiovascular causes.4,5 
The data of one of Spanish cardiology centers 
from the time period before (from January 17 
to March 3, 2020) and after the appearance 
of the first infected patients (from March 4 to 
April 19, 2020), showed a nearly 70% reduction 
in cardiovascular hospitalizations (1.46 and  
4.4 hospital admissions per day, respectively). 
The number of admissions due to arrhythmias fell 
by 60%, more significantly for tachyarrhythmias 
than for bradycardias. It also resulted in a 59.4% 
reduction in the number of implantations (32 vs 
13) and a 81.8% decrease in electrophysiology 
procedures (11 vs 2).6 Those data are in line with 
our observations. The first patient infected with 
the new coronavirus was diagnosed in Poland on 
March 4, 2020, but the total number of infect‑
ed patients was relatively low in the first quar‑
ter of 2020. Consequently, the impact of the pan‑
demic on hospitalizations due to non–COVID‑19 
reasons was not so evident at that time. Later, 
the spreading SARS ‑CoV‑2 infection resulted in 
governmental restrictions including lockdown 
and a reduction of medical services unrelated to 
the pandemic could be observed.

In 10 Italian hospitals, a decrease in the num‑
ber of urgent pacemaker implantations was not‑
ed during the 6 weeks following the outbreak of 
the pandemic compared with the situation at 6 
weeks earlier (from 122 to 88 [−28%]; P = 0.02).7 
A similar number of pacemaker implantations 
was performed during the 6 weeks to February 21, 
2019 and in the corresponding time period in 
2020 (119 vs 122 [+3%]; P = 0.8). After that date, 
the number of pacemaker implantations in 2019 
remained similar (n = 123), while in 2020, it fell to 
88 (−29%; P = 0.02).7 Our data indicated a similar, 
approximately 30% reduction in implantations 
of pacemakers, especially dual ‑chamber devices.

German researchers compared data from 66 
hospitals of the Helios network and reported a sig‑
nificant reduction in the number of ablation pro‑
cedures between March 1, 2020 and April 30, 2020 
compared with January 1 to February 28, 2020 and 
March 1 to April 30, 2019 (208 vs 277 vs 264, re‑
spectively; P <0.01 and P = 0.01),8 which is in line 
with our observations. Interestingly, we did not re‑
cord a lower incidence of VT ablations; on the con‑
trary, the number of these procedures was high‑
er. We cannot reliably explain this finding, as data 
on fluctuations regarding the number of VT abla‑
tions performed were scarce and the total num‑
ber of ablations was limited (to 12 to 35 quarterly).

Similar to other authors, we hypothesize that 
such a decrease may have reflected patients’ 
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