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During the COVID-19 lockdown period, care of non-communicable
diseases was limited due to difficulties in accessing services, popula-
tion concerns about infectious risk in healthcare facilities, and reloca-
tion of healthcare resources to assist patients with COVID-19.1 Few
studies so far have focused on the effect of the lockdown on medica-
tion prescriptions to treat non-COVID-19 conditions.

Direct oral anticoagulants (DOACs) are commonly used medica-
tions for stroke prevention in non-valvular atrial fibrillation (NVAF)
and for the treatment and prevention of venous thromboembolism
(VTE). We hypothesized that access to care for patients with these
conditions might have been limited during the lockdown, leading to a
reduction in new prescriptions of DOACs. Therefore, the aim of this
retrospective, cross-sectional study was to assess new prescriptions
of DOACs during the lockdown period (March–May 2020) and in
the post-lockdown period (June–July 2020) and compare them with
what is expected based on time series forecasts.

The Italian Medicines Agency (AIFA) monitors prescriptions of
DOACs through a web-based monitoring registry.2 Prescription of
DOACs in hospitalized patients are not monitored with this registry.
New prescriptions observed from June 2013 to July 2020 were meas-
ured by analysing data from the registry. Estimates of new prescrip-
tions during March–July 2020 were calculated based on time series

forecasts, computed using seasonal Arima models estimated on his-
torical data from June 2013 to February 2020 on monthly aggregated
data. All statistical analyses were performed using R version 3.6.1 and
figures were obtained using ggplot2.3 Time series analysis was per-
formed using the Arima function of R base library and the forecast
package for predictions.4

From June 2013 to July 2020, the registry collected data on 1 515
629 new DOACs prescriptions, including 1 312 214 (86.6%) new
prescriptions for NVAF and 203 415 (13.4%) for VTE. Figure 1
presents observed and estimated numbers of new prescriptions of
DOACs for NVAF and VTE from 2016 up to July 2020. New
DOACs prescriptions progressively increased over time, with sea-
sonal variations due to periodical reduction in the summer period. In
the lockdown period, between March and May 2020, the number of
new prescriptions declined substantially. After the lockdown period,
in June and July 2020, this number increased for both conditions.

The upper panel of Table 1 presents estimates based on time series
forecasts and observed number of new DOACs prescriptions for
NVAF by age group in the period between March and July 2020.
Overall, the number of new prescriptions largely declined during the
lockdown period as compared with what was forecasted (�34.8%),
reaching a negative peak in April (�58.9%). In the post-lockdown
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Figure 1 Temporal trend in new prescriptions of non-vitamin K oral anticoagulants for treatment of non-valvular atrial fibrillation (upper panel)
and venous thromboembolism (lower panel) from 2016 up to July 2020. Observed values are represented as a black coloured continuous line, while
estimates are represented as a dashed light-blue line. Confidence intervals for March–July estimates are represented as a light-blue area.

2 G. Onder et al.
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period there was a less consistent decline in the number of new pre-
scriptions (June �18.6% and July �11.2%). Large differences were
observed across age groups, with the largest reduction in number of
prescriptions in the March–July period observed in the population
aged 65–74 years (�35.2%) and 75 years or older (�36.3%). The
lower panel of Table 1 presents the estimated and observed number
of new DOACs prescriptions for VTE by age group in the period be-
tween March and July 2020. A substantial decrease was observed in
the number of new prescriptions as compared with what was fore-
casted (-20.8%), with a negative peak in March (�41.4%). Persons
aged 75 years or older had the largest decrease in new prescriptions
(�30.0%). The population aged <65 years had the lowest decrease
(�9.0%) and the number of observed new prescriptions in this age
group in the post-lockdown period (June and July) was very closed to
the forecasted numbers.

The decline in use of DOACs shown by this study can be
explained by different factors. First, the diagnosis of conditions
requiring the use of DOACs might have declined during the COVID-
19 lockdown period.5 Second, patients may have experienced diffi-
culties in accessing healthcare services during the lockdown period
or may have avoided contact with healthcare services due to
increased risk and fear of contracting COVID-19.6 In addition, in the
lockdown period healthcare resources were relocated to assist
patients with COVID-19 and appointments or visits for conditions
different from COVID-19 were often postponed.1

Older adults experienced a larger decline in use of DOACs as
compared with younger adults. The presence of physical, psycho-
logical, and social problems in older adults and possible concerns
about the severe consequences of COVID-19 may have increased
difficulties in accessing healthcare services during the lockdown
period.6,7

Study limitations relate to the fact that the registry only collects
data on DOACs but information on other anticoagulants (i.e. war-
farin) is not collected. Data from AIFA show that prescription of war-
farin was not modified in March-April 2020 as compared with
January–February 2020, suggesting that reduction in new DOACs
prescription was not compensated by an increment in use of other
anticoagulants.8 Data on prescriptions in hospitalized patients are not
covered by the registry. Indeed, in patients with atrial fibrillation, hos-
pitalization is associated with an increase in DOACs initiation, but
hospitalizations due to this condition declined in the lockdown
period as compared with 2019.9 In addition, new prescriptions of
DOACs in hospitalized patients are tracked in the registry when the
patient is discharged to the community. For these reasons, it is unlike-
ly that the lack of data on inhospital prescriptions might have influ-
enced our findings. Furthermore, an increase of VTE and
cardiovascular events has been shown in COVID-19 hospitalized
patients and this may have led to an overestimation of DOACs pre-
scriptions for this specific condition during the lockdown period.10 In
addition, occurrence of embolic events related to under-prescription
of DOACs was not examined in this study. Finally, from July 2020,
compilation of the web-based monitoring registry was no longer
mandatory. Thus, the present analysis cannot be extended to the se-
cond half of 2020.

In conclusion, this study suggests that the COVID-19 epidemic
might have caused relevant indirect health consequences due to the
undertreatment of potentially life-threatening conditions, including
NVAF and VTE. DOACs under-prescription seems more pro-
nounced in older adults probably due to increased difficulties in
accessing healthcare services during the lockdown period.
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