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1 | INTRODUCTION

| Simona Sacco MD’® | Giovambattista Desideri MD¢

Abstract

The province of L'Aquila (Central Italy) was marginally affected by COVID-19 pan-
demic, but changes in health care seeking behaviors were noticed. The authors ret-
rospectively analyzed de-identified data concerning all-cause and cardiovascular
hospitalizations, cardiovascular acute phase treatments, and in-hospital cardiovascu-
lar deaths in the province of L'Aquila from January 1 to March 31, in 2020 and 2019.
Incidence rate ratios (IRR) comparing 2020 and 2019 for admissions/procedures were
calculated through Poisson regression. All-cause and cardiovascular mortality in the
examined time windows was also assessed. Less all-cause (IRR 0.85, P < .001) and
cardiovascular (IRR 0.73, P < .001) hospitalizations occurred in 2020 than in 2019.
Less daily cardiovascular procedures were also performed (IRR: 0.74, P = .009). A
disproportionate decrease in the number of procedures was observed in relation to
cardiovascular hospitalizations in 2020 (-5.5%, P = .001). Unlike all-cause mortal-
ity, more in-hospital cardiovascular deaths occurred in March 2020 compared with
March 2019 (+6.8%, P =.048).

cases [n.38]). As of March 31, 2020, 8.8% (N = 123) of total cumula-

tive cases in the region (N = 1401) was from the province of L'Aquila.

The spread of COVID-19 pandemic was not homogeneous in ltaly,
with Northern regions bearing the greatest burden of the disease.
In the Abruzzo region, in Central ltaly, the province of L'Aquila is
the closest to Rome, where the first two imported SARS-CoV-2-
positive cases have been detected as of January 29, 2020. With a
population of 303 239 individuals and a total of 123 COVID-19 cases
(40.6/100 000) as of March 31, 2020, the area was among the less
affected in Italy (Figure S1, panel A).

Specifically, no cases were recorded in the province of LAquila
before March 3, 2020. A total of 6 patients tested positive for SARS-
CoV-2 in the same area as of March 11, 2020 (15.8% of total regional
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Preliminary evidence indicates a reduction in hospital admissions
for acute coronary syndromes following the COVID-19 outbreak in
Northern Italy.! In parallel, a decrease in coronary revascularization
procedures in association with the pandemic has been described in
Southern Italy.? Herein, the authors aimed at assessing whether the
even marginal COVID-19 burden in the area of L'Aquila had an im-
pact on cardiovascular hospitalizations and outcomes.

The authors retrospectively analyzed de-identified data from
all patients admitted to the five hospitals located in the province
of L'Aquila, Italy (L'Aquila, Avezzano, Sulmona, Castel di Sangro,
Tagliacozzo) (Figure S1, panel B). Data collection occurred through
automated extraction from the Local Health Authority registry.

Our analysis included inpatient electronic health records relative
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to the time window from January 1 to March 31, in the years 2020
(study period) and 2019 (control period). The authors excluded pa-
tients who had been admitted to the hospital during the time win-
dow of interest, but had not been discharged or whose discharge
status had not yet been recorded by March 31. Information of
interest included patients' demographic characteristics (age, sex),
major cardiovascular interventional procedures (coronary angio-
plasty, systemic fibrinolysis, endovascular procedures for stroke),
diagnosis at discharge based on the International Classification
of Diseases, 10th Revision, Clinical Modification, and clinical
outcome (cardiovascular death). Data accuracy was checked for
by study investigators. A priori established landmark dates were
January 7, 2020, when the novel coronavirus was identified;
January 29, 2020, when the first two foreign SARS-CoV-2-positive
patients were hospitalized in Italy; February 21, 2020, when the
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first Italian SARS-CoV-2-positive case was diagnosed; and March
11, 2020, when the Italian government imposed national lockdown
measures. The primary outcome was the daily hospitalization rate
for any diagnosis in the time window of interest in the years 2019
and 2020; co-secondary outcomes were the hospitalization rates
for major cardiovascular diseases (coronary heart disease, cere-
brovascular disease, pulmonary embolism), the rates of related
acute phase treatments (coronary angioplasty for coronary artery
disease; intravenous thrombolysis and endovascular treatment for
ischemic stroke), and intra-hospital all-cause mortality and deaths
attributable to major cardiovascular diseases in the same periods.
The authors focused on March as the period of early diffusion of
SARS-CoV-2 in Italy, including the province of L'Aquila, thus result-
ing in it being particularly appropriate to investigate changes in

health care seeking behaviors. Hospitalization rates were obtained
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FIGURE 1 Distribution of daily hospital admissions for any diagnosis (panel A), major cardiovascular diseases (panel B), and related

treatments (panel C) in the years 2019 (red) and 2020 (blue). Major cardiovascular diseases include coronary artery diseases, ischemic stroke,

and pulmonary embolism; related treatments include coronary angioplasty, systemic thrombolysis, and endovascular procedures. Loess

regression lines and relative ribbon standard errors are reported for 2019 (red) and 2020 (blue). The landmark dates specified in the text are

also shown
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by dividing the number of cumulative admissions by the number of
days in the time window of interest. Unadjusted incidence rate
ratios (IRR) comparing the first quarter of 2020 with the same pe-
riod in 2019 for the number of admissions/procedures on a daily
or weekly basis were calculated using the Poisson regression. Case
fatality rate (%) for the major cardiovascular diseases of interest
was calculated by dividing the number of related deaths by that of
the relative diagnoses in the time window of interest. In-hospital
all-cause mortality was defined as death from any cause among
hospitalized individuals in the same periods. All analyses were
performed using R software (version 3.6.0).% The study was con-
ducted in accordance with the Declaration of Helsinki and it was
approved by the local Review Board.

A total of 5908 patients were hospitalized in the first quarter of
2020 (52.9% women, mean age 59.2 + 24.9 years), with a mean daily
admission rate of 64.9. In the same period in 2019, a total of 6852 pa-
tients were hospitalized (51.8% women, mean age 60.1 + 24.6 years;
76.1 mean daily admissions; IRR 0.85, 95% Cl 0.82-0.88, P < .001).
Before February 21, the curves of overall daily hospitalizations rela-
tive to the years 2019 and 2020 overlapped (Figure 1, panel A). After
that landmark date, a clear divergence in the curves was observed.
Significantly, less weekly overall hospital admissions occurred after
March 5, 2020 compared with 2019 (Figure S2 panel A).

Daily hospitalizations for major cardiovascular diseases in the time
window of interest were significantly less in 2020 compared with 2019
(N =809 in 2020, 42.9% women, mean age 74.6 + 14.1 years; N = 1132
in 2019, 42.3% women, mean age 75.0 + 13.8 years; IRR 0.73, 95% ClI
0.67-0.80, P < .001; Figure 1, panel B). Interestingly, divergence in the
hospitalizations for major cardiovascular diseases was observed as early
as of January 29. Further reduction in hospital admissions for major car-
diovascular diseases was clearly visible after each subsequent landmark
date in 2020, while the hospitalizations in 2019 remained relatively sta-
ble until early March. On a weekly basis, significantly less hospital ad-
missions for major cardiovascular diseases occurred after February 12,
2020 compared with 2019 (Figure S2, panel B). Consistent with hospital-
ization data, the mean daily number of major cardiovascular procedures
was significantly lower in the first quarter of 2020 compared with the
same period in 2019 (Figure 1, panel C; total procedures: 219 in 2019,
112 in 2020; IRR: 0.74, 95% Cl1 0.59-0.93, P = .009). Importantly, the rate
of cardiovascular procedures in relation to cardiovascular hospitalizations
indicated a disproportionate decrease in the number of procedures in the
study period than in the control period (13.8% vs 19.3%, P = .0015). Also,
significantly more intra-hospital deaths attributable to major cardiovas-
cular diseases occurred in March 2020 compared with the same month in
2019 (11.9% vs 6.1%, P = .048; Figure 2).

In terms of in-hospital all-cause mortality, less deaths occurred
in 2020 (N = 279, 4.72%) compared with 2019 (N = 359, 5.24%) (IRR:
0.77,95% Cl1 0.74-0.80, P = .001; Figure S3).

Our findings indicate that changes in the hospitalization trends
for major cardiovascular diseases and related proceduresina COVID-
19 low prevalence Italian area occurred as early as mid-February,
that is well before the establishment of national lockdown policies,

while reduction in the overall hospitalizations was only evident in

close temporal relationship with the initiation of lockdown. Further,
an increased burden of cardiovascular-related deaths was observed
in March 2020, when the pandemic began to spread at the national
level with relative sparing of the province of L'Aquila. The inflamma-
tory burst that parallels a severe infection has been described as a
possible explanation for adverse cardiovascular outcomes during the
acute phase of an infectious disease.*® The immune system activa-
tion against microbial antigens has also been described in association
with increased risk of hypertension, which is a major cardiovascu-
lar risk factor and a common comorbidity in COVID-19 patients.®”
According to the Italian National Institute of Statistics, however,
COVID-19 was only responsible for one death in the province of
L'Aquila as of March 31, 2020.8 Thus, the increased burden of cardio-
vascular deaths in the area could not be attributed to SARS-CoV-2
infection. Indeed, delayed hospital presentation could justify the ad-
verse cardiovascular prognosis that the authors observed.
Interestingly, in-hospital all-cause mortality relative to the year
2020 did not exceed that of 2019; indeed, the lower number of
global deaths in 2020 compared with 2019 was in line with data from
the previous 5 years,® which might reflect the efficacy of primary
and secondary prevention strategies (ie, healthy and active lifestyle,
control of major personal and environmental risk factors).”°
Although the authors cannot infer the causal determinants of
the observed findings, it is possible that changes in hospitalization
patterns might explain the subsequent increase in cardiovascular
deaths. Besides unmeasured factors and host-specific features,”!
including forced lifestyle changes and related effects, it is possible
that late hospital presentations and consequent greater disease se-

verity affected eligibility and outcome of cardiovascular procedures,
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FIGURE 2 Monthly intra-hospital case fatality rate (%) for major
cardiovascular diseases in the time window of interest in 2019

(red) and 2020 (blue). Note the reverse trend in March compared
with the two previous months
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thus justifying the disproportion in cardiovascular deaths during the
national lockdown period.
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