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Societal lockdowns during the first wave of the coronavirus disease 2019 pandemic were associated with decreased ad- 
mission rates for acute cardiovascular conditions worldwide. In this nationwide Danish study of the first five weeks of a 

second pandemic lockdown, incidence of new-onset heart failure and atrial fibrillation remained stable, but there was a 

significant drop in new-onset ischemic heart disease and ischemic stroke during the fourth week of lockdown, which nor- 
malized promptly. The observed drops were lower compared to the first Danish lockdown in March 2020; thus, our data 

suggest that declines in acute cardiovascular disease admission rates during future lockdowns are avoidable. (Am Heart J 
2021;241:35–37.) 
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The first wave of the coronavirus disease 2019 (COVID-
19) pandemic led to societal lockdowns and related de-
clines in cardiovascular disease (CVD) admission rates
worldwide. 1-3 Evidence suggests that such declines were
linked to increased out of hospital cardiovascular mortal-
ity rates, possibly due to delays in seeking treatment, 4 , 5 

and information campaigns were instigated to urge pa-
tients to seek timely care. Normalization of CVD admis-
sion rates following relaxation of lockdown measures
were observed. 2 In response to rapidly growing COVID-
19 case numbers, a second nationwide lockdown was
issued by the Danish government from December 17,
2020, requiring closure of schools, stores, restaurants,
cultural offerings, etc., and banning public gatherings
above five people. It remains unclear whether the sec-
ond wave of the COVID-19 pandemic and subsequent
societal lockdowns led to declines in acute CVD admis-
sions. 

Methods 

To address this, we studied admission rates for new-
onset (ie, first-time diagnosis) of heart failure (HF), is-
chemic heart disease (IHD), ischemic stroke (IS), and
atr ial fibr illation (AF) using Danish registr ies with na-
tionwide coverage. The Danish registries have been de-
rom the a The Danish Heart Foundation, Copenhagen, Denmark, b Department of Cardi- 
ology, Rigshospitalet, Copenhagen, Denmark, c Department of Clinical Research, Nord- 
sjællands Hospital, Hillerød, Denmark, d Department of Cardiology, Aalborg University 
Hospital, Denmark, e Department of Cardiology, Copenhagen University Hospital Her- 
lev and Gentofte, Hellerup, Denmark, f Department of Clinical Medicine, University of 
Copenhagen, Denmark 
ubmitted May 7, 2021; accepted July 1, 2021 
002-8703 

© 2021 Elsevier Inc. All rights reserved. 
https://doi.org/10.1016/j.ahj.2021.07.001 

 

 

 

 

 

 

 

 

 

scribed in detail previously. 6 Methods were similar to
those utilized in studies of admission rates during the
first lockdown. 2 , 3 Briefly, we identified all first-time ad-
missions for HF (International Classification of Diseases,
10th revision codes [ICD-10]: I50, I110, I130, I132), IHD
(ICD-10: I20-I25), IS (ICD-10: I63-64), and AF (ICD-10:
I48) from February 16, 2019 through January 21, 2021.
The period of interest was the first five weeks of the sec-
ond Danish lockdown from December 17, 2020 through
January 21, 2021 (lockdown continued beyond end of
data). Using Poisson regression, we calculated weekly in-
cidence rates (IR) and incidence rate ratios (IRR) with
95% confidence intervals (CI) per 100,000 per son-year s
(PY), comparing them to the corresponding calendar
weeks in the previous year. In a post-hoc analysis, we
calculated IRRs for the total period of each of the two
lockdowns compared to the previous year. Capital Re-
gion of Denmark approved the study (approval number
P-2019-191). No external funding was used to support
this work. 

Results 

During the second Danish nationwide lockdown there
were 635 vs 748 new-onset HF admissions, 780 vs 885
new-onset IHD admissions, 879 vs 984 new-onset IS ad-
missions, and 1208 vs 1345 new-onset AF admissions
compared to the corresponding period of the previous
year. The weekly incidence rates during the second lock-
down ( Figure 1 A) were similar to the previous year for
HF and AF. They were, however, lower during the fourth
week of lockdown for IHD (IR per 100,000 PY: 223 [CI:
190-260] vs 278 [CI: 240-319]) and IS (IR per 100,000

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ahj.2021.07.001&domain=pdf
https://doi.org/10.1016/j.ahj.2021.07.001


36 Christensen et al American Heart Journal 
Month 2021 

Figure 1 

Rates and incidence rate ratios per 100,000 person-years with 95% confidence intervals of new-onset atrial fibrillation, heart failure, 
ischemic heart disease, and ischemic stroke. A , Weekly rates per 100,000 person-y in 2020/2021 compared to the corresponding wk in 
2019/2020. B , Weekly incidence rate ratios in 2020/2021 compared to the corresponding wk in 2019/2020. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PY: 219 [CI: 186-256] vs 296 [CI: 257-339]), but only the
difference for IS was significant. 

The weekly IRRs during the second lockdown
( Figure 1 B) were not significantly lower compared to the
previous year for HF and AF. However, there was a signif-
icant drop in admissions during the fourth week of lock-
down for IHD (IRR 0.80 [CI: 0.65-0.99]) and IS (IRR 0.74
[CI: 0.60-0.91]), which normalized the following week. 

In the post-hoc analysis ( Figure 2 ), the IRR for the to-
tal second lockdown period vs the corresponding period
in the previous year was lower for IHD (IRR: 0.93 [CI:
0.84-1.02]), IS (IRR: 0.94 [CI: 0.86-1.03]), and AF (IRR:
0.95 [CI: 0.88-1.02]), but only significantly so for HF (IRR:
0.89 [CI: 0.80-0.99]). However, the IRRs were higher for
all four conditions than throughout the first lockdown,
where statistically significant drops were observed. 

Discussion 

Overall, the observed drops in CVD admission rates
appeared to be of substantially smaller magnitude com-
pared to the first Danish lockdown. This was unex-
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Figure 2 

Incidence rate ratios for the total period of the first and the second lockdown compared to the corresponding periods of the previous year. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

pected, as the second lockdown was of similar strin-
gency to the first one. Our findings are in contrast to a
study from the United Kingdom (UK) that reported sec-
ond declines in myocardial infarction and HF admission
rates of equal magnitude to the first ones in the spring of
2020. 7 

However, the COVID-19 pandemic in 2020 was more
severe in the UK compared to Denmark, and the stan-
dard of care in the Danish healthcare system is high,
which may limit generalizability to other settings. More-
over, Danish COVID-19 patients with CVD, compared to
other chronic diseases, did not appear to be at increased
risk of worse clinical outcomes during the first wave of
the pandemic. 8 , 9 These circumstances may have con-
tributed to differences in health-seeking behavior in Den-
mark and the UK, which may partly explain the conflict-
ing results. However, recent data from the United States
showed no drops in acute myocardial infarction and is-
chemic stroke admission rates during second and third
COVID-19 case count surges. 10 This, in conjunction with
our findings, suggests that declines in CVD admission
rates may be preventable during COVID-19 case surges
and subsequent societal lockdowns, and that avoidance
of seeking healthcare may not be driven directly by lock-
downs per se, but other factors such as fear of the virus,
not wanting to further burden the healthcare system, me-
dia coverage, or lack of trust in authorities. 

In conclusion, the present data suggest that declines
in acute CVD admission rates during societal pandemic
lockdowns are avoidable. This may inform public health
efforts to ameliorate the collateral damage of future
waves of the COVID-19 pandemic and related societal
lockdown measures. 
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