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Abstract

Aims: The COVID-19 pandemic resulted in a decrease in patients' follow-up and in-
terventions with cardiovascular disease. In Portugal, the consequences on emergent
pacemaker implantation rates are largely unknown. We sought to analyze the impact
of the COVID-19 pandemic on emergent pacemaker implantation rate and patient
profile.

Methods: We retrospectively reviewed the clinical profile of the 180 patients who had
pacemakers implanted in our hospital in an emergent setting from March 18, 2020, to
May 17, 2020 (“lockdown”) and May 19 to July 17, 2020 (“postlockdown”). This data
was then directly compared to the homologous periods from the year before.
Results: Urgent pacemaker implantation rates during "lockdown" was lower than
its homologous period (-23.7%), and cases in "postlockdown" were significantly in-
creased (+106.9% vs. "lockdown"; +13.2% vs. May-July 2019).

When comparing “lockdown” and “postlockdown,” there was a tendency for a higher
number of temporary pacemaker use (p = .076). Patients during “lockdown” were
7.57 times more likely to present with hypotension/shock (odds ratio 7.57; p = .013).
We also noted a higher tendency for hypotension on presentation during “lockdown”
(p = .054) in comparison to 2019. In comparison to its homologous 2019 period,
“postlockdown” saw more patients presenting with bradycardia (p = .026). No pa-
tients were admitted to the emergency department during "lockdown" for anomalies
detected on ambulatory tests.

Conclusion: Our data show that the COVID-19 pandemic had a real impact on urgent
pacemaker implantation. Patients with bradyarrhythmias are at particular risk for se-

vere complications and should seek medical care regardless of the pandemic.
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1 | INTRODUCTION

On March 11, 2020, the World Health Organization declared that
COVID-19 could be considered a pandemic.! The first case of
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection in Portugal was reported on the 2nd of March? and
the first 4 months of the pandemic were directly responsible for
a total of 48.077 confirmed cases and a total of 1.682 “direct”
deaths.®

In the early stages of the pandemic, the population was cau-
tioned by the government and health authorities to avoid nonurgent
visits to the emergency department.

Compared to the year of 2019, reports reveal the months of
March and May of 2020 saw a reduction of programmed sur-
gical activity of 58%, a reduction of visits to the Emergency
Department of 44%, and a reduction of first-time outpatient
hospital appointments of 40%.2 This significant decrease in ad-
missions included not only nonurgent patients but also severe
cases who refrained from seeking medical attention because of
fear.

Untreated atrioventricular (AV) block and symptomatic sinus
node disease can result in heart failure secondary to low cardiac out-
put and sudden cardiac death because of asystole or bradycardia-
triggered ventricular tachyarrhythmias. In this situation, there is
clear scientific evidence that pacing prevents the recurrence of
syncope and improves survival.* Although formal randomized con-
trolled trials do not exist, natural history of severe bradyarrhythmias
and pacing comes from old observational research conducted at the
beginning of the Pacemaker era. This data continues to form the
basis of the current guidelines.*

To this day, the impact of the first wave of the pandemic and
the “lockdown” on patient care is still not fully known. Within the
complex scenario presented, no data is available on the changes of
care in the field of arrhythmology in Portugal, either regarding the
period of “lockdown” or the so-called “2nd Phase” (post-COVID-19
recovery phase) that started around the beginning of May 2020. Our
study aimed to analyze the impact of the pandemic on urgent pace-

maker implantations.

2 | METHODS
2.1 | Study design and patient selection

This study is a retrospective observational design conducted at the
Centro Hospitalar e Universitdrio de Coimbra (CHUC).

We selected the patients admitted to the Emergency Room who
had cardiac pacemaker implantation in the periods of interest at
CHUC.

Four time periods were considered: (1) the first “lockdown”
in Portugal (March 18, 2020 to May 17, 2020); (2) the following

2 months of “postlockdown” (May 18, 2020 to July 17, 2020), and (3)
and (4) the corresponding periods from 2019, respectively. A total of

180 cases met these criteria:

e Patients with indication for other types of device therapy (im-
plantable cardioverter defibrillator or cardiac resynchronization
therapy) were excluded.

o Number of COVID-19 daily cases were obtained from the daily
bulletins of Direcdo Geral de Saude (the public agency responsible

for the public health efforts in Portugal).®

2.2 | Datacollection

The following information was retrieved for every patient: demo-
graphic characteristics (age and gender), type of intervention (car-
diac pacemaker insertion or reintervention), presentation upon
arrival (main symptoms, asystole, hypotension, and cardiac arrest),
temporary pacing necessity, underlying condition requiring the in-
tervention, relevant past medical history and medication.
Hypotension was defined as systolic arterial pressure <90 mmHg

and diastolic values <60 mmHg at admission.

2.3 | Data analysis

Categorical variables are presented as frequencies and percent-
ages, and continuous variables as means and standard deviations if
normally distributed, or medians and interquartile ranges for vari-
ables with skewed distributions. Bivariate analysis was performed by
using ;(2 test and odds ratio (OR) for categorical variables and t test
for continuous variables. All reported p values are two-tailed with a
values inferior to .05 indicating statistical significance. Analysis was
performed with the use of IBM® SPSS® 26.

3 | RESULTS

A total of 180 patients were enrolled. During “lockdown”, a total of
29 patients were seen, during the “postlockdown” phase 60 patients,
and from March through May 2019 and May through July 2019, 38
and 53, respectively (Figures 1 and 2). The number of patients during
“lockdown” was lower than the homologous period (-23.7%). Cases
in “postlockdown” increased significantly (+106.9% vs. “lockdown”;
+13.2% vs. May-July 2019).

Baseline characteristics and comparison between the differ-
ent periods are presented in Tables 1-3. The mean age of patients
was 80.72 + 7.92 in “lockdown”, 79.08 + 11.94 in “postlockdown,
80.58 + 10.16 from March-May 2019, and 81.57 + 9.23 from May-
July 2019. There was no difference among groups regarding age and

gender (p > .05).
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during “lockdown” because of abnormal Holter, electrocardiogram,

or ILR reading results.

3.1 | Comparison between “lockdown” and
“postlockdown” periods

As already mentioned, the number of cases was significantly higher
in “postlockdown” than in “lockdown” (+106.9%) (Figures 1 and 2).
There was also a tendency for a higher number of temporary pace-
makers used in the “postlockdown” period (p = .076) (Figure 3).

Patients admitted during “lockdown” were 7.57 times more likely
to present with hypotension (OR 7.57; p = .013) than in “postlock-
down” (Figure 3).

In terms of past medical history and medication, there was no
significant difference between patients submitted to emergent
pacemaker implantation during “lockdown” and “postlockdown” pe-
riods (Table 1).

homologous period of 2019

As mentioned before, the number of cases in “lockdown” was lower
than the homologous period of the year before (-23.7%) (Figure 1).
There was also a tendency for patients to have hypotension more
frequently at presentation (p = .054) (Figure 3).

No significant difference was detected for past medical history.
In terms of medication, there were significantly more patients who
were on statins (p = .014) and a tendency for more patients being
treated with a renin-angiotensin-aldosterone system (RAAS) inhib-
itor (p = .054) (Table 2).

3.3 | Comparison between “postlockdown” and the
homologous period of 2019

The number of cases in “postlockdown” was higher than the homolo-
gous period in 2019 (+13.2%) (Figure 1).

85U8017 SUOWILLOD BA 18810 B dealdde ay) Aq peusenob a2 sajoiLe YO ‘88N Jo S8|ni o} Akeld 1 8uluO A8]IM UO (SUORIPUOD-pUR-SLUB)LI0O" AB | 1M"A R0 BUIUO//:SANY) SUORIPUOD PUe SWIB | 8L 88S *[2202/TT/L0] Uo Akeidiauluo 48| ‘febniiod sueyood Aq 8592 €20l/200T 0T/10p/wioo" A8 1M Ake.d1|Buluo//sdny wouiy pepeojumod ‘T ‘2202 ‘8rTZessT



pe ALMEIDA FERNANDES ET AL.

ﬂl—W] LEY-Souna of Oteihrythimia

TABLE 1 “Lockdown” versus “Postlockdown”

Characteristics “Lockdown” (N = 29) “Postlockdown” (N = 60) p Value
Age—years 80.72 +7.92 79.08 + 11.94
Female sex—no. (%) 13 (44.8%) 23 (38.3%) .558
Pacemaker implantation—no. (%) 29 (100%) 59 (98.3%)
Pacemaker reintervention—no. (%) - 1(1.7%)
Indication for PM implantation—no. (%) 362
1st degree AV block - 1(1.7%)
2nd degree AV block 7 (24.1%) 9 (15%)
Complete AV block 10 (34.5%) 30 (50%)
Bifascicular block - 1(1.7%)
Trifascicular block 1(3.4%) 3(5%)
Atrial fibrillation and bradycardia 8 (27.6%) 9 (15%)
Sick Sinus Syndrome - 4(6.7%)
Tachycardia-bradycardia syndrome 3(10.3%) 2 (3.3%)
Lead displacement - 1(1.7%)
Main symptom—no. (%) 257
Bradycardia 4 (13.8%) 10 (16.7%)
Uncompensated HF 7 (24.1%) 12 (20%)
Syncope or Lipothymia 18 (62.1%) 29 (48.3%)
Medical test anomaly® - 2(3.3%)
Cardiorespiratory arrest—no. (%) - 1(1.7%) 484
Asystole—no. (%) - 1(1.7%) 484
Temporary pacing necessity—no. (%) 1(3.4%) 10 (16.7%) .076
Hypotension at presentation—no. (%) 6(20.7%) 2(3.3%) .013
Medical history—no. (%)
Myocardial infarction 2 (6.9%) 4(6.7%) 968
Percutaneous coronary intervention 3(10.3%) 2 (3.3%) .178
Heart valve disease” 3(10.3%) 5(8.3%) 756
Cardiac surgery®© 1(3.4%) 2(3.3%) 978
Atrial fibrillation 8(27.6%) 17 (28.3%) 941
Sick sinus syndrome - 1(1.7%) 484
Chronic heart failure 3(10.3%) 10 (16.7%) 429
Hypothyroidism 2 (6.9%) 7 (11.7%) 484
Type 2 diabetes mellitus 12 (41.4%) 26 (43.3%) .861
Hypertension 26 (89.7%) 45 (75%) .107
Dyslipidemia 19 (65.5%) 38 (63.3%) .841
Stroke 3(10.3%) 5(8.3%) 756
Medication—no. (%)
Statin 19 (65.5%) 24 (40%) .070
RAAS inhibitor 23 (79.3%) 36 (60%) .086
Spironolactone 1(3.4%) 8 (13.3%) 141
Beta blocker 7 (24.1%) 14 (23.3%) 966
CCB 11 (37.9%) 15 (25%) 227
Class | or class Il AR 1(3.4%) 4(6.7%) 526
Digoxin 1(3.4%) 1(1.7%) .604

?Includes electrocardiogram, Holter and implanted loop recorder anomalies.

Only moderate to severe valvular disease was considered.

‘Includes coronary artery bypass grafting and valve replacement surgery.
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TABLE 2 “Lockdown” versus March-May 2019

Characteristics “Lockdown” (N = 29) March-May 2019 (N = 38) p Value
Age—years 80.72 + 7.92 80.58 + 10.16
Female sex—no. (%) 13 (44.8%) 24 (63.2%) 135
Pacemaker implantation—no. (%) 29 (100%) 37 (97.4%)
Pacemaker reintervention—no. (%) - 1(2.6%)
Indication for PM implantation—no. (%) .270
1st degree AV block - -
2nd degree AV block 7 (24.1%) 2 (5.3%)
Complete AV block 10 (34.5%) 18 (47.4%)
Bifascicular block - 1(2.6%)
Trifascicular block 1(3.4%) 1(2.6%)
Atrial fibrillation and bradycardia 8(27.6%) 8(21.1%)
Sick sinus syndrome - 1(2.6%)
Tachycardia-bradycardia syndrome 3(10.3%) 7 (18.4%)
Lead displacement -
Main symptom—no. (%) 479
Bradycardia 4 (13.8%) 8(21.1%)
Uncompensated HF 7 (24.1%) 6(15.8%)
Syncope or lipothymia 18 (62.1%) 21 (55.3%)
Medical test anomaly?® - 2(5.3%)
PM battery exhaustion - 1(2.6%)
Cardiorespiratory arrest—no. (%) - -
Asystole—no. (%) - -
Temporary pacing necessity—no. (%) 1(3.4%) 2(5.3%) 722
Hypotension at presentation—no. (%) 6 (20.7%) 2 (5.3%) .054
Medical history—no. (%)
Myocardial infarction 2 (6.9%) -
Percutaneous coronary intervention 3(10.3%) 1(2.6%) 197
Heart valve disease” 3(10.3%) 1(2.6%) 197
Cardiac surgery® 1(3.4%) 1(2.6%) 861
Atrial fibrillation 8(27.6%) 12 (31.6%) 671
Atrial flutter - 2(5.3%)
Sick sinus syndrome - 3(7.9%)
Chronic heart failure 3(10.3%) 8(21.1%) 222
Hypothyroidism 2(6.9%) 4 (10.5%) .583
Type 2 diabetes mellitus 12 (41.4%) 9 (23.7%) 140
Hypertension 26 (89.7%) 32(84.2%) .695
Dyslipidemia 19 (65.5%) 17 (44.7%) 113
Stroke 3(10.3%) 2(5.3%) 452
Medication—no. (%)
Statin 19 (65.5%) 13 (34.2%) .014
RAAS inhibitor 23(79.3%) 21 (55.3%) .054
Spironolactone 1(3.4%) 3(7.9%) 431
Beta blocker 7 (24.1%) 8(21.1%) .809
CCB 11 (37.9%) 9 (23.7%) .233
Class | or class Il AR 1 (3.4%) 4 (10.5%) 262
Digoxin 1(3.4%) - .255

Includes detected ECG, Holter and ILR anomalies.
®Only moderate to severe valvular disease were considered.

‘“Includes coronary artery bypass grafting and valve replacement surgery.
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TABLE 3 “Postlockdown” versus May-July 2019

Characteristics Postlockdown (N = 60) May-July 2019 (N = 53) p Value

Age—years 79.08 + 11.94 81.57 + 9.23

Female sex—no. (%) 23(38.3%) 21 (39.6%) .888

Pacemaker implantation—no. (%) 59 (98.3%) 51 (96.2%)

Pacemaker reintervention—no. (%) 1(1.7%) 2 (3.8%)

Indication for PM Implantation—no. (%) .505
1st degree AV block 1(1.7%) -
2nd degree AV block 9 (15%) 4(7.5%)

Complete AV block 30 (50%) 24 (45.3%)
Bifascicular block 1(1.7%) -
Trifascicular block 3 (5%) 5(9.4%)
Atrial fibrillation and bradycardia 9 (15%) 9 (17%)
Sick sinus syndrome 4(6.7%) 6(11.3%)
Tachycardia-bradycardia syndrome 2 (3.3%) 3(5.7%)
Lead displacement 1(1.7%) -
Non-functioning pacemaker - 2(3.8%)

Main symptom—no. (%) .017
Bradycardia 10 (16.7%) 2(3.8%) .026
Uncompensated HF 12 (20%) 10 (18,9%) 495
Syncope or lipothymia 29 (48.3%) 28 (52.8%) .633
Medical test anomaly?® 2 (3.3%) 10 (18.9%) .007

Cardiorespiratory arrest—no. (%) 1(1.7%) -

Asystole—no. (%) 1(1.7%) -

Temporary pacing necessity—no. (%) 10 (16.7%) 5(9.4%) .258

Hypotension at presentation—no. (%) 2 (3.3%) -

Medical history—no. (%)

Myocardial infarction 4(6.7%) 5(9.4%) .588
Percutaneous coronary intervention 2(3.3%) 1(1.9%) .633
Heart valve disease® 5(8.3%) 6(11.3%) .593
Cardiac surgery*© 2 (3.3%) 6(11.3%) .099
Atrial fibrillation 17 (28.3%) 22 (41.5%) 141
Atrial flutter - 1(1.9%)

Sick sinus syndrome 1(1.7%) 2(3.8%) 487
Chronic heart failure 10 (16.7%) 10 (18.9%) .760
Hypothyroidism 7 (11.7%) 6(11.3%) 954
Type 2 diabetes mellitus 26 (43.3%) 18 (34%) .308
Hypertension 45 (75%) 48 (90.6%) .030
Dyslipidemia 38(63.3%) 31 (58.5%) .598
Stroke 5(8.3%) -

Medication—no. (%)

Statin 24 (40%) 26 (49.1%) .397
RAAS inhibitor 36 (60%) 36 (67.9%) 366
Spironolactone 8(13.3%) 4 (7.5%) 321
Beta blocker 14 (23.3%) 17 (32.1%) .294
CCB 15 (25%) 20 (37.7%) .140
Class | or class Il AR 4(6.7%) 3(5.7%) .827
Digoxin 1(1.7%) 2(3.8%) 486

?Includes detected ECG, Holter and ILR anomalies.
bOnly moderate to severe valvular disease were considered.
‘Includes coronary artery bypass grafting and valve replacement surgery.
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FIGURE 3 Patient presentation, in the 25,00%
four time periods
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Bradycardia was significantly more frequent at presentation in
“postlockdown” compared to the same period in 2019 (p = .026)
(Figure 3). In terms of past medical history, the homologous period
of 2019 had significantly more history of hypertension (p = .030). No
other significant differences in comorbidity proportion were found
(Table 3).

4 | DISCUSSION

In this retrospective observational study involving patients who
underwent urgent pacemaker implantation and who were admitted
from the Emergency Department, there was a significant change in
the number of interventions during “lockdown” and during “post-
lockdown” period. Even though urgent care was guaranteed during
“lockdown”, there was a 24% total decrease in the number of urgent
pacemaker implantations compared to the homologous period of
2019 and a subsequent significant increase in the implantation rates
during the “postlockdown” period. This result reflects the impact of
the pandemic on programmed interventions in arrhythmology and
strengthens prior reports that the recommendation to limit hospital
admissions to the ER, combined with the fear of patients being in-
fected in the hospital, had an impact on urgent/emergent admissions
and interventions. The same phenomenon seems to have occurred
in other countries that adopted similar measures.®"® Compared to
the homologous period of 2019, we also noted patients who came
to the ER during “lockdown” were significantly more likely to be on
statins and had a tendency for being treated more frequently with a
RAAS inhibitor. We hypothesize this may signify that people who had
a known cardiovascular (CV) condition were more likely to value their
symptoms and go to the ER.

Previous studies showed substantial reductions in hospitaliza-
tions because of other emergent CV conditions such as myocardial
infarction and acute heart failure during the early phase of the pan-
demic.”* This drop is more probably explained by fear regarding
the risk of contagion than by a change in the incidence of these
diseases.
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Similarly, it is not expected that the incidence of emergent brad-
yarrhythmias changed during the pandemic. Therefore, it is more
likely that the fear of contagion might justify the significant reduc-
tion of urgent pacemaker implantation rates during the “lockdown”
and the “rebound” effect during the “postlockdown” period.

We found a tendency for an increase in hypotension at presenta-
tion in the “lockdown” period compared to the corresponding period
of 2019. This suggests that patients with mild symptoms tended to
wait and only sought medical assessment when more severe condi-
tions arose. This delay in treatment could explain the higher propor-
tion of bradycardia at presentation in the “postlockdown” phase by
comparison with the homologous period of 2019.

No asymptomatic patients presenting with an electrocardiogram
(ECG), Holter, or implantable loop recorder (ILR) abnormalities were
admitted during “lockdown”. As suggested in previous studies,” the
pandemic might also have had an impact on the organization of care,
with disruption of ambulatory activity and fewer complementary
exams performed. This may have led to a further delay in the man-
agement of patients with mild bradyarrhythmias and consequently
greater severity at presentation.

Our work showed a tendency for a higher number of temporary
pacemaker implantations during the “postlockdown” compared to
the “lockdown” period. This observation leads us to speculate that
less invasive procedures were performed not only because of the
lower patient affluence to the emergency department but also
because of fear from hospital staff and more stringent in-hospital
safety measures.’

Our study has some limitations. First, it was unicentric. As such
sample size was relatively small and our findings must be interpreted
with caution as they may not accurately reflect the impact of the
COVID-19 pandemic on the activities of all Portuguese centers.
Secondly, impact on mortality was not evaluated, even though our
study shows an increase in some variables such as hypotension and
bradycardia and no decrease in other gravity related variables such
as syncope and complete AV block. Finally, as this was an observa-
tional study, no demonstration of causality can be drawn from this
study.
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5 | CONCLUSIONS

To sum up, the first wave of the COVID-19 pandemic had a signifi-
cant impact on urgent pacemaker implantation with a significant
reduction during the “lockdown” period, followed by a “rebound”
increase during the “postlockdown” period. Moreover, the clinical
presentation of patients requiring urgent pacemaker implantation
was generally more severe during “lockdown” and “postlockdown”.
Efforts must be made to raise awareness regarding the importance
of early symptoms of bradyarrhythmias, so that patients continue to
seek appropriate medical care when appropriate.
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