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Background: The impact of the coronavirus disease 2019 (COVID-19) pandemic on the incidence and in-hospital
mortality of emergency cardiovascular disease (CVD) has not been clarified in Japan.
Methods:We compared the number of admissions and in-hospital mortality for emergency CVD during the pan-
demic (from January to December 2020) with those of pre-pandemic periods (from January 2018 to December
2019), using quarterly data from the Tokyo Cardiovascular Care Unit Network. The incidence rate in 2020 is com-
pared with the average incidence rate observed in the same quarter of 2018 and 2019 and is presented as an in-
cidence rate ratio (IRR) with 95 % confidence interval (CI).
Results: The number of admissions for acutemyocardial infarction during the pandemicwas significantly lower than
before the pandemic, with an IRR of 0.93 (95 % CI; 0.88–0.98). Similarly, the IRR for unstable angina was 0.78 (95 %
CI; 0.72–0.83), for acute heart failure was 0.84 (95 % CI; 0.76–0.91), for acute aortic dissection was 0.88 (95 % CI;
0.78–0.98), and for ruptured aortic aneurysmwas 0.75 (95 % CI; 0.62–0.88). In quarterly comparisons, the numbers
of acute aortic diseases and emergency arrhythmia significantly decreased from July to September 2020,while those
of other emergency CVDs significantly declined in the 2020 April–June period, which includes the first wave period
in Japan. In-hospital mortality of emergency CVDs was unchanged from the pre-pandemic period, except for acute
aortic dissection, which increased in odds ratio of 1.31 (95 % CI 1.10–1.57).
Conclusions: The COVID-19 pandemic significantly reduced the number of admissions for all emergency CVDs in all
or part of the year. In-hospital mortality was unchanged from the pre-pandemic period, except for acute aortic
dissection, which increased.
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Introduction

Coronavirus disease 2019 (COVID-19) cases increased exponentially
and spread rapidly around the world, reaching pandemic status on
March 11, 2020. The first declaration of a state of emergency in Japan
was issued in Tokyo on April 7 and lasted until May 25, 2020, and was
imposed to counter the spread of the first wave of coronavirus infec-
tions. The declaration was lifted, but the second and third waves
came, and on January 7, 2021, the second state of emergency was de-
clared, and the pandemic has continued since then. The COVID-19
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pandemic and lockdowns have caused profound changes in emergency
cardiovascular care around the world [1,2]. It has also been suggested
that patients complaining of chest symptoms may be reluctant to go
to the hospital for fear of COVID-19, leading to untreated or delayed
treatment during the course of emergency cardiovascular disease
(CVD) [3]. Analysis of acute coronary syndrome hospitalizations in
different geographic areas where lockdown restrictions were used, in-
cluding the United Kingdom [1], France [4], Greece [5], and California
[6], showed a significant reduction during the COVID-19 pandemic.
However, there are few studies on the number of hospitalizations [7,8]
or percutaneous coronary intervention (PCI) [9–11] and in-hospital
mortality for acute myocardial infarction (AMI) throughout 2020, and
how this compareswith pre-pandemic periods. Furthermore, no similar
reports have examined other CVDs. To determine the impact of the
COVID-19 pandemic on emergency CVD, we compared the number of
d.
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cardiovascular care unit (CCU) admissions and in-hospital mortality for
AMI and other emergency CVDs during the first year of the pandemic
(from January to December 2020) with those before the pandemic
(from January 2018 to December 2019), using quarterly data from the
Tokyo CCU Network.

Methods

The Tokyo CCU Network.
In 1978, the Tokyo CCU Network was established with the goal of

treating patients with emergency CVD as promptly as possible using
ambulance units dispatched through the Tokyo Fire Department, with
the support of the Tokyo Metropolitan Government [12]. All 73 hospi-
tals (as of December 31, 2021) participating in the Tokyo CCU Network
aim to perform emergency PCI within 1 h of arrival at the hospital. From
the regional distribution of these 73 hospitals, it can be deduced that the
Tokyo CCUNetwork probably includes 95 % of all patientswhohave had
an AMI without cardiac arrest on hospital arrival within the greater
Tokyo metropolitan area, serving a population of 14 million [12]. In ad-
dition, the Tokyo CCU Network has been conducting the Tokyo Acute
Aortic Super-Network since 2011, with the aim of establishing a system
to effectively and safely transfer patients with suspected or confirmed
acute aortic dissection (AAD) or ruptured aortic aneurysm (RAA), and
with the cooperation of cardiovascular surgery and tertiary emergency
departments in the CCU Network hospitals [13].

The Tokyo CCU Network continually collects data regarding the
numbers of AMI cases, age, sex, Killip classification, and in-hospital
death,which are grouped into 3-month periods. Concurrently, the num-
bers and in-hospital mortality of the other emergency CVDs are
recorded, including unstable angina pectoris (UAP), acute heart failure
(AHF), AAD, RAA, acute pulmonary embolism (APE), emergency
arrhythmia, takotsubo cardiomyopathy, and acute myocarditis [12,13].

Study subjects and data analysis.
The study subjects were emergency CVD patients admitted to the

Tokyo CCU Network hospitals over the 3 years from 2018 to 2020. The
study flowchart is shown in Fig. 1. The analysis was limited to the 63
hospitals (56 hospitals for acute aortic diseases) where all data for the
relevant period were registered. We compared the number of CCU
admissions and in-hospital mortality, per quarter and throughout the
54,545 pa�ents with emergency cardiovascular
total of 74 hospitals betw
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Fig. 1. Study fl
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year, during 1 year of the pandemic (2020), and 2 years before the
pandemic (2018 and 2019). The incidence rates of AMI and AHF were
calculated as the ratio of the number of patients admitted to each hospi-
tal in 2020 divided by the average annual number of patients admitted
in 2018 and 2019. Incidence rates for UAP, emergency arrhythmia, APE,
AAD, and RAA were also calculated for each of the seven regional
medical areas; takotsubo cardiomyopathy and myocarditis incidence
rates were calculated for each of the four regional medical areas. In-
hospital mortality during the pandemic was compared with that before
the pandemic, and is presented as an odds ratio (OR) with 95 % confi-
dence interval (CI). OR adjusted for age, sex, and Killip class were also
calculated to compare in-hospital deaths from AMI during the pan-
demic with those before the pandemic. The requirement for informed
consent was waived because all data were anonymized. This study
was approved by the institutional review board of the Tokyo CCU
Network Scientific Committee.

Statistical analyses.
The incidence rate in 2020 is compared with the average incidence

rate observed in the same quarter of 2018 and 2019 and is presented
as an incidence rate ratio (IRR)with 95 % CI. In-hospitalmortality during
the pandemic was compared with that before the pandemic and is
presented as an OR with 95 % CI. Statistical significance was defined as a
95 % CI that excluded 1 (IRR/OR). Statistical analyses were performed
with Microsoft Excel 2013 software.

Results

The number of admissions for AMI during the 2020 pandemic year
was significantly lower than before the pandemic, with an IRR of 0.93
(95 % CI 0.88–0.98). In quarterly comparisons, the IRR from April to
June was 0.86 (95 % CI 0.77–0.96), showing significantly fewer admis-
sions during the first wave of the pandemic (Fig. 2A). The age-by-age
comparison by sex showed a significant decrease in IRR for men under
65 years (IRR 0.88; 95 % CI 0.78–0.98) and over 75 years (IRR 0.87; 95 %
CI 0.77–0.98) in the April–June period. Therewas no significant difference
in IRR for any of the periods and ages for women. By severity of AMI ac-
cording to the Killip classification, there was no difference for the year
as awholewhen comparedwith the pre-pandemic period, and only Killip
2 significantly decreased during the period from April to June (IRR 0.63;
 diseases in Tokyo CCU Network hospitals;
een 2018 and 2020

Excluded (n=760)
-18 Hospital pa�ents with missing 
enrollment during the study period.

56 hospitals: n=5,432

RAA n=1,253

Acute Aor�c Super-Network data: n=6,192 

acute myocardial infarc�on UAP, unstable angina pectoris
acute heart failure Emerg Arrhythmia, emergency arrhythmia
acute pulmonary embolism Takotsubo CM, takotsubo cardiomyopathy
acute aor�c dissec�on RAA, ruptured aor�c aneurysm

AAD n=4,179

owchart.



A. Incidence rate ratio

B. In-hospital mortality

Fig. 2. Quarterly comparison of incidence rate ratios (A) and in-hospital mortality (B) for acute myocardial infarction, during the coronavirus disease 2019 pandemic (2020) to 2 years in
the pre-pandemic period (2018–2019). Adjusted factors included age, sex, and Killip classification.
OR, odds ratio; CI, confidence interval.
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95 % CI 0.41–0.85)). The in-hospital mortality rate for AMI was not signif-
icantly different, at 5.3 % in both 2020 and 2018–2019. Therewere no sig-
nificant differences after adjustment for age, sex, and Killip classification
(Fig. 2B).

A comparison of IRR for other CVD before and during the pandemic
is shown in Fig. 3. UAP decreased significantly in all quarters during the
pandemic [overall IRR 0.78 (95 % CI; 0.72–0.83)], and AHF also showed a
significant 16 % decrease over the year [IRR 0.84 (95 % CI; 0.76–0.91)],
with the only significant decrease occurring in the April to June pan-
demic period [IRR 0.82 (95 % CI; 0.65–0.997)]. Emergency arrhythmia
decreased significantly in the July–September pandemic period [IRR
0.78 (95 % CI; 0.63–0.93)], but did not significantly differ for the full
year. APE decreased significantly in the April–June pandemic period
[IRR 0.78 (95%CI; 0.61–0.95)], but did not significantly differ for the
full year. Takotsubo cardiomyopathy and acute myocarditis both de-
creased significantly during the April–June pandemic period but did
not significantly change during the whole year (Fig. 3). Analysis of in-
hospitalmortality showednodifference during thepandemic compared
136
with before the pandemic for UAP [OR 1.65 (95 % CI; 0.93–2.94)],
AHF [OR 1.08 (95 % CI; 0.95–1.23)], emergency arrhythmia [OR 0.90
(95 % CI; 0.63–1.29)], APE [OR 0.82 (95 % CI; 0.42–1.57)], takotsubo car-
diomyopathy [OR 1.82 (95 % CI; 0.79–4.17)], or acute myocarditis
[OR 1.21 (95 % CI; 0.57–2.57)].

Admissions for AAD decreased significantly from July to September
during the pandemic period [IRR0.75 (95%CI; 0.52–0.98)], as did the an-
nual number [IRR 0.88 (95 % CI; 0.78–0.98)] (Fig. 3). Analysis based on
the Stanford Classification showed that the proportion of type A AAD
was 54 % before and 56 % during the pandemic,with no statistical differ-
ence; the number of admissions due to type B AAD showed the same
trend as for AAD overall, with a significant decrease in the July–Septem-
ber period and for the entire year. In contrast, admissions due to type A
AAD were the same before and during the pandemic for the entire year
(Online Fig. S1). The number of admissions for RAAs similarly decreased
significantly from July to September of the pandemic period [IRR 0.45
(95 % CI; 0.19–0.71)], as did the annual number [IRR 0.75 (95 % CI;
0.62–0.88)] (Fig. 3). In-hospital mortality of AAD was significantly
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2020 2018-19     Crude OR (95% CI)

Acute Aortic Dissection

Overall 17.3% 13.8% 1.31 (1.10–1.57)

Jan-Mar 14.4% 12.9% 1.14 (0.82–1.60)

Apr-Jun 20.9% 14.2% 1.59 (1.10–2.31)

Jul-Sep 16.1% 13.6% 1.23 (0.79–1.90)

Oct-Dec 18.8% 14.6% 1.36 (0.98–1.88)

Ruptured Aortic Aneurysm

Overall 29.3% 35.6% 0.75 (0.56–1.00)

Jan-Mar 29.9% 36.4% 0.75 (0.42–1.33)

Apr-Jun 31.8% 35.5% 0.85 (0.49–1.47)

Jul-Sep 25.4% 32.1% 0.72 (0.38–1.18)

Oct-Dec 29.3% 38.1% 0.67 (0.38–1.18)

Fig. 4.Quarterly comparison of in-hospital mortality for acute aortic dissection and ruptured aortic aneurysm during the coronavirus disease 2019 pandemic (2020) to 2 years in the pre-
pandemic period (2018–2019).
OR, odds ratio; CI, confidence interval.
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elevated with an OR 1.31 (95 % CI 1.10–1.57), in contrast, that of RAA
tended to decrease, with an OR 0.75 (0.56–1.00) (Fig. 4). In-hospital
mortality of AAD by Stanford classification significantly increased for
both type A and type B (Online Fig. S2).

Discussion

In the first year of the COVID-19 pandemic, the number of CCU ad-
missions for all emergency CVDs decreased significantly from the pre-
pandemic level, throughout the year or in some quarters. The numbers
of acute aortic diseases and emergency arrhythmia significantly de-
creased from July to September, while those of other emergency CVDs
significantly declined in the April–June period, which includes the first
wave period in Japan. In-hospital mortality was unchanged, except for
AAD, which increased.

The extent and timing of the COVID-19 epidemic differed be-
tween countries, but the impact of the first wave was almost univer-
sally extremely strong. Acute coronary syndrome hospitalizations in
different countries showed a significant reduction during the COVID-
19 pandemic [1,4–6]. In Tokyo, emergency admissions for most CVDs
declined because of the initial impact of the pandemic, but subse-
quently returned to a similar level to that seen before the pandemic.
The emergency declarations issued in Japan, unlike lockdowns in
other countries, did not contain draconian restrictions. However,
the number of CCU admissions probably decreased as a result of
the emergency declaration issued for April andMay. Possible reasons
for the decline in admissions include a decrease in the Tokyo Metro-
politan population due to changes in human flow [14], and public
hesitancy to call ambulances because of concerns about possible nos-
ocomial SARS-COV-2 infection [15]. Another possibility is that activ-
ity limitation may have had favorable effects on some cardiovascular
risk factors. The effects of lockdown (emergency declaration in
Japan) on cardiovascular risk factors have been reported, including
unfavorable changes in metabolic factors [16,17] as well as favorable
changes such as lower-than-usual blood pressure [18,19] and heart
rate [20]. Tobacco and alcohol intake during the pandemic also varies
by sociodemographic group andmental health status [21]. Therefore,
the effects of the emergency declaration on incidence of CVD are still
unclear. Interestingly, acute aortic diseases and emergency arrhyth-
mia were unaffected by the first wave of COVID-19 in Japan and then
138
decreased in the second wave. The reason for this is unclear, but it is
possibly due to delayed positive effects on cardiovascular risk factors
that occurred during the first wave, especially at the time of the
emergency declaration. Since acute aortic disease is known to have
pre-existing lesions, i.e. the formation of tunica media lesions during
dissection [22] and an increase in aneurysm diameter prior to rup-
ture, it is possible that good blood pressure control during the first
wave from April to June may have been protective and reduced the
occurrence of subsequent events. The number of admissions for
APE and myocarditis decreased significantly during the April–June
period, while the rest of the year showed an increasing trend,
although this was not statistically significant, a different pattern to
that shown by other emergency CVDs.

For emergency CVDs other than AAD, in-hospital mortality rates did
not increase during the pandemic year compared with the pre-
pandemic periods. Studies in other countries have reported significantly
higher in-hospital mortality for AMI during lockdown when compared
with before lockdown [23]. The CCUNetwork system iswell established
[12], and this may be why the emergency declaration did not lead to a
significant increase in themortality rate in Tokyo. The reasons for the in-
crease in in-hospital mortality in AAD and the decreasing trend in RAA
during the pandemic are unknown, but may be influenced by changes
in the in-hospital healthcare system to manage not only aortic emer-
gencies but also critically ill COVID-19 patients, as an important role of
the center hospital.

This study has several limitations. First, we used hospitalization
numbers as a substitute for the incidence of AMI. Prehospital deaths
are not included. Second, there was no information regarding patient
characteristics, transportation time, and treatment in-hospital including
door-to-balloon time, which may affect patient prognosis. Several re-
ports indicate a significant prolongation of door-to-balloon time during
the pandemic [8,10,23,24]. Data from one hospital in the Tokyo CCU
Network also showed significantly longer transport time and door-to-
balloon time than before the pandemic, and a significantly increased
proportion of cases being admitted 24 h after onset of AMI. Despite
these circumstances, there was no significant difference in in-hospital
mortality [8]. Third, data on the contribution of each member hospital
to COVID-19 care are not available. Furthermore, the exact relationship
between the prevalence of COVID-19 and the number of CCU admis-
sions and in-hospital mortality is unknown.
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Conclusions

The COVID-19 pandemic significantly reduced the number of CCU
admissions for all emergency CVDs throughout the year or in some
quarters. In-hospital mortality was unchanged from the pre-pandemic
period, except for AAD, which increased.
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Appendix A. Appendix

Participating hospitals for the Tokyo CCU Network (as of January 1,
2020):

Ayase Heart Hospital; Bokutoh Metropolitan General Hospital;
Center Hospital of the National Center for Global Health and Medicine;
Disaster Medical Center; Edogawa Hospital; Fuchu Keijinkai Hospital;
Hakujikai Memorial Hospital; Higashiyamato Hospital; Ikegami General
Hospital; IMS Katsushika Heart Center; Itabashi Chuo Medical Center;
Japanese Red Cross Medical Center; JCHO Tokyo Shinjuku Medical
Center; JCHO Tokyo Takanawa Hospital; JCHO Tokyo Yamate Medical
Center; Jikei University Daisan Hospital; Jikei University Katsushika
Medical Center; Juntendo University Hospital; Kanto Central Hospital;
Kanto Medical Center NTT EC; Kawakita General Hospital; Keio Univer-
sityHospital; Kohsei GeneralHospital; KoseiHospital; KyorinUniversity
Hospital; Machida Municipal Hospital; Meirikai Chuo General Hospital;
Mishuku Hospital; Mitsui Memorial Hospital; Musashino Red Cross
Hospital; National Hospital Organization Tokyo Medical Center;
Nerima-Hikarigaoka Hospital; Nihon University Hospital; Nihon Uni-
versity Itabashi Hospital; NipponMedical SchoolHospital; NipponMed-
ical School Tama-Nagayama Hospital; Nishiarai Heart Center Hospital;
Nishitokyo Central General Hospital; Ogikubo Hospital; Ome Municipal
General Hospital; Omori Red Cross Hospital; Saiseikai Central Hospital;
Sakakibara Heart Institute; Showa General Hospital; Showa University
Hospital; Showa University Koto Toyosu Hospital; St.Luke's Interna-
tional Hospital; Tachikawa Hospital; Tama Nambu Chiiki Hospital;
Tama-Hokubu Medical Center; Teikyo University Hospital; The Cardio-
vascular Institute; The Fraternity Memorial Hospital; The Jikei Univer-
sity Hospital; The Juntendo University Nerima Hospital; The
University of Tokyo Hospital; Tobu Chiiki Hospital; Toho University
Omori Medical Center; Toho University Ohashi Medical Center; Tokai
University Hachioji-Hospital; Tokyo Hospital; Tokyo Kamata Hospital;
Tokyo Medical and Dental University Medical Hospital; Tokyo Medical
University Hachioji Medical Center; Tokyo Medical University Hospital;
Tokyo Metropolitan Geriatric Medical Center; Tokyo Metropolitan
Hiroo Hospital; Tokyo Metropolitan Police Hospital; Tokyo Metropoli-
tan Tama Medical Center; Tokyo Nishi Tokushukai Hospital; Tokyo
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Women's Medical University Hospital; Tokyo-kita Medical Center;
Toranomon Hospital; Toshima Hospital.

References

[1] Mafham MM, Spata E, Goldacre R, Gair D, Curnow P, Bray M, et al. COVID-19 pan-
demic and admission rates for andmanagement of acute coronary syndromes in En-
gland. Lancet 2020;396:381–9.

[2] Stirparo G, Oradini-Alacreu A, Migliori M, Villa GF, Botteri M, Fagoni N, et al. Public
health impact of the COVID-19 pandemic on the emergency healthcare system. J
Public Health (Oxf) 2022;44:e149–52.

[3] Cannata A, Watson SA, Daniel A, Giacca M, Shah AM, McDonagh TA, et al. Impact of
the COVID-19 pandemic on in-hospital mortality in cardiovascular disease: a meta-
analysis. Eur J Prev Cardiol 2022;29:1266–74.

[4] Mesnier J, Cottin Y, Coste P, Ferrari E, Schiele F, Lemesle G, et al. Hospital admissions
for acute myocardial infarction before and after lockdown according to regional
prevalence of COVID-19 and patient profile in France: a registry study. Lancet Public
Health 2020;5:e536–42.

[5] Papafaklis MI, Katsouras CS, Tsigkas G, Toutouzas K, Davlouros P, Hahalis GN, et al.
"Missing" acute coronary syndrome hospitalizations during the COVID-19 era in
Greece: medical care avoidance combined with a true reduction in incidence? Clin
Cardiol 2020;43:1142–9.

[6] SolomonMD, McNulty EJ, Rana JS, Leong TK, Lee C, Sung SH, et al. The Covid-19 pan-
demic and the incidence of acute myocardial infarction. N Engl J Med 2020;383:
691–3.

[7] Grave C, Gabet A, Puymirat E, Empana JP, Tuppin P, Danchin N, et al. Myocardial in-
farction throughout 1 year of the COVID-19 pandemic: french nationwide study of
hospitalization rates, prognosis and 90-day mortality rates. Arch Cardiovasc Dis
2021;114:768–80.

[8] Watanabe Y, Miyachi H, Mozawa K, Yamada K, Oka E, Shiomura R, et al. Impact of
the COVID-19 pandemic on ST-elevation myocardial infarction from a single-
center experience in Tokyo. Intern Med 2021;60:3693–700.

[9] Yamaji K, Kohsaka S, Inohara T, Numasawa Y, Ando H, Wada H, et al. Percutaneous
coronary intervention during the COVID-19 pandemic in Japan: insights from the
nationwide registration data. Lancet Reg Health West Pac 2022;22:100434.

[10] Matsubara Y, Izumikawa T, Washimi S, Yamada T, Hashimoto S, Taniguchi N, et al.
Impact of the SARS-CoV-2 pandemic on primary percutaneous coronary interven-
tion for patients with ST-elevation myocardial infarction. Int Heart J 2021;62:
1230–4.

[11] Watanabe S, Shin JH, Morishita T, Takada D, Kunisawa S, Imanaka Y. Medium-term
impact of the coronavirus disease 2019 pandemic on the practice of percutaneous
coronary interventions in Japan. J Atheroscler Thromb 2022;29:1571–87.

[12] Yamamoto T, Otsuka T, Yoshida N, Kobayashi Y, Komiyama N, Hara K, et al. Hospital
performance in a large urban acute myocardial infarction emergency care system:
Tokyo cardiovascular care unit network. J Cardiol 2021;78:177–82.

[13] Takahashi T, Yoshino H, Akutsu K, Shimokawa T, Ogino H, Kunihara T, et al. In-
hospital mortality of patients with acute type A aortic dissection hospitalized on
weekends versus weekdays. JACC: Asia 2022;2:369–81.

[14] Hara Y, Yamaguchi H. Japanese travel behavior trends and change under COVID-19
state-of-emergency declaration: Nationwide observation by mobile phone location
data. Transp Res Interdiscip Perspect 2021;9:100288.

[15] Czeisler MÉ, Marynak K, Clarke KEN, Salah Z, Shakya I, Thierry JM, et al. Delay or
avoidance of medical care because of COVID-19-related concerns - United States,
June 2020. MMWR Morb Mortal Wkly Rep 2020;69:1250–7.

[16] Tanji Y, Sawada S, Watanabe T, Mita T, Kobayashi Y, Murakami T, et al. Impact of
COVID-19 pandemic on glycemic control among outpatients with type 2 diabetes
in Japan: a hospital-based survey from a country without lockdown. Diabetes Res
Clin Pract 2021;176:108840.

[17] Endo K, Miki T, Itoh T, Kubo H, Ito R, Ohno K, et al. Impact of the COVID-19 pandemic
on glycemic control and blood pressure control in patients with diabetes in Japan.
Intern Med 2022;61:37–48.

[18] Pengo MF, Albini F, Guglielmi G, Mollica C, Soranna D, Zambra G, et al. Home blood
pressure during COVID-19-related lockdown in patients with hypertension. Eur. J
Prev Cardiol 2022;29:e94–6.

[19] Girerd N, Meune C, Duarte K, Vercamer V, Lopez-Sublet M, Mourad JJ. Evidence of a
blood pressure reduction during the COVID-19 pandemic and associated lockdown
period: insights from e-health data. Telemed J E Health 2022;28:266–70.

[20] Mascioli G, Lucca E, Napoli P, Giacopelli D. Impact of COVID-19 lockdown in patients
with implantable cardioverter and cardiac resynchronization therapy defibrillators:
insights from daily remote monitoring transmissions. Heart Vessels 2021;36:
1694–700.

[21] Nishijima C, Miyagawa N, Tsuboyama-Kasaoka N, Chiba T, Miyachi M. Association
between lifestyle changes and at-home hours during and after the state of emer-
gency due to the COVID-19 pandemic in Japan. Nutrients 2021;13:2698.

[22] Hirst Jr AE, Johns Jr VJ, Kime Jr SW. Dissecting aneurysm of the aorta: a review of 505
cases. Medicine (Baltimore) 1958;37:217–79.

[23] Chew NWS, Ow ZGW, Teo VXY, Heng RRY, Ng CH, Lee CH, et al. The global effect of
the COVID-19 pandemic on STEMI care: a systematic review and meta-analysis. Can
J Cardiol 2021;37:1450–9.

[24] Kobayashi S, Sakakura K, Jinnouchi H, Taniguchi Y, Tsukui T, Watanabe Y, et al. Com-
parison of door-to-balloon time and in-hospital outcomes in patients with ST-
elevation myocardial infarction between before versus after COVID-19 pandemic.
Cardiovasc Interv Ther 2022;37:641–50.

https://jp.edanz.com/ac
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814505990
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814505990
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814505990
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814501670
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814501670
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814501670
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814498030
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814498030
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814498030
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814490810
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814490810
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814490810
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814490810
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814472220
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814472220
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814472220
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814472220
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814466750
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814466750
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814466750
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814462710
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814462710
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814462710
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814462710
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814455050
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814455050
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814455050
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814449310
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814449310
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814449310
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814439540
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814439540
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814439540
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814439540
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814408800
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814408800
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814408800
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814403340
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814403340
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814403340
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110821387227
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110821387227
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110821387227
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814549660
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814549660
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814549660
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814397520
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814397520
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814397520
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814353820
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814353820
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814353820
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814353820
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814345800
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814345800
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814345800
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814507620
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814507620
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814507620
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814339810
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814339810
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814339810
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814331900
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814331900
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814331900
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814331900
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814325510
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814325510
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814325510
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814536010
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814536010
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814320430
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814320430
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814320430
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814311920
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814311920
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814311920
http://refhub.elsevier.com/S0914-5087(23)00001-1/rf202301110814311920

	Impact of the COVID-�19 pandemic on incidence and mortality of emergency cardiovascular diseases in Tokyo
	Introduction
	Methods
	Results
	Discussion
	Conclusions
	Acknowledgments
	Funding
	Disclosures
	Appendix A. Appendix
	References




