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better be monitored in frail populations, especially in case of drugs with uncertain

efficacy and safety.

KEYWORDS
azithromycin, COVID-19, drug utilization, elderly, hydroxychloroquine, low-molecular weight
heparins, nursing homes

Key Points

o No evidence is available on the utilization of drugs reimbursed for the treatment of COVID-19
in the Italian nursing homes during the emergency of first pandemic wave.

e The absolute monthly number of hydroxychloroquine (HCQ), azithromycin (AZI) and low
molecular weight heparins (LMWH) new users per sex and SARS-CoV-2 infection posi-
tivity was described between December 2019 and May 2020.

o Female new users were about two-fold compared to men.

® |n concomitance of the first pandemic wave, the number of HCQ, AZI and LMWH new users
showed a peak in April for both sexes.

e HCQ was often prescribed in absence of a COVID-19 diagnosis.

Plain Language Summary

We described the use of hydroxychloroquine (HCQ), azithromycin (AZI) and low-molecular-
weight-heparins (LMWH) by sex among elderly residents in nursing homes (NHs) of Tuscany
region (Italy) during the first pandemic peak. We also described the percentage of subjects diag-
nosed with COVID-19 (COVID-19+). Results were stratified by sex (male = M; female = F).
New users of HCQ, AZI and LMWH were 62, 300, and 1215, respectively. About 95% of HCQ
new users received the drug in April (M = 20; F = 40) of which 11 of men (55%) and 25 of
women (62%) were COVID-19+; AZI new users in April (M = 32; F = 83) were two-fold com-
pared to February, of which 10 of men (31%) and 30 of women (36%) were COVID-19-+;
LMWH new users showed a peak in April (M = 74; F = 142), when 31% of men and 34% of
women were COVID-19 +. New users showed a peak during the first pandemic wave and
females were over two-fold compared to men. HCQ was often prescribed in absence of
COVID-19 diagnosis. During future global emergencies drug prescriptions should better be

1 | INTRODUCTION

Patients staying at nursing homes (NHSs) are non-independent elderly
or disabled adults. They are a clinically frail population which is usually
underrepresented in clinical studies. Moreover, although COVID-19
pandemic has shown a clear sex difference in health outcomes (more
severe symptoms and higher mortality in men as compared to
women), evidence on sex differences in drug utilization for COVID-19
is still scarce.! The aim of this study was to describe the use of hydro-
xychloroquine (HCQ), azithromycin (AZIl) and low molecular weight
heparins (LMWH) by sex among elderly residents in NHs of Tuscany
region (Italy) during the first pandemic wave of SARS-CoV-2 (March-
May 2020). These medications were admitted to reimbursement by
the National Healthcare Service as possibly useful for treating
COVID-19. Since efficacy and safety of these drugs was still uncer-
tain, generating evidence on their actual use in such a frail population

is of paramount importance in the context of a global emergency.

monitored in frail populations, especially in case of drugs with uncertain efficacy and safety.

2 | METHODS

This is a descriptive, drug-utilization study. The population-based,
Tuscany Administrative Databases, which collect information on drugs
reimbursed by the National Healthcare Service to Tuscany residents
(about 3.7 million inhabitants), were linked to the regional COVID-19
registry.

All elderly patients with 265 years of age and registered in the
Tuscany Administrative Databases on 1st December 2019 with at
least 6 months of look-back period were selected. Among these
subjects, new users of HCQ, AZI and LMWH starting the treatment
during NHs stay between 1st December 2019 and 30th May 2020
were identified. New users were defined as subjects with >1
dispensing during the month of interest and none in the previous
6 months. Notably, given the administrative nature of the data
sources used for this study, the actual indication of drug use was

not available.
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Using the regional COVID-19 registry, the percentage of subjects
recorded as positive to COVID-19 (COVID-19+) before or at the date
of starting the drug of interest was also described. Results were strati-

fied by male (M) and female (F) sex.

3 | RESULTS

Table 1 shows the number of new users stratified per age bands
during the observation period. Overall, in NHs new users of HCQ
were 62 (M = 21, F = 41), of AZI were 300 (M = 102, F = 198), and of
LMWH were 1215 (M = 426; F = 789). Female sex was more fre-
quently observed in the group of subjects aged 285 years for all drugs
of interest.

3.1 | Hydroxychloroquine users

The 95% of new users of HCQ observed during the study period
received the treatment during April 2020, while no new users of HCQ
were observed outside the first pandemic wave, i.e., in the months of
December, January and May (Figure 1, panel A). The percentage of
COVID-19+ new users at the time of the first dispensing in April
2020 were approximatively 60% for both sexes (M = 11/20;
F = 25/40).

3.2 | Azithromycin users

As reported in Figure 1 panel B, the number of AZI new users in the
NHs rose markedly in April 2020. The number of new users increased
from 14 and 23 in February 2020 to 32 and 83 in April 2020 for males
and females, respectively. In April 2020, the percentage of COVID-
19+ new users at the time of first dispensing was below 40% in both
sexes (M = 10/32; F = 30/83).

3.3 | Low molecular weight heparins users

The number of new users of LMWH showed a peak in January 2020
(M = 85; F = 178) when no COVID-19+ patients were observed.
Afterword, LMWH new users showed a trend of decrease up to
March 2020 (M = 65; F = 111) when COVID-19+ users were only
3 (M =1; F =2). In April, the number of LMWH new users rose to a
new peak of 74 in men and 142 in women, and the proportion of
COVID-19+ new users reached approximately 30% in both sexes
(M =23/74; F = 49/142) (Figure 1, panel C).

4 | DISCUSSION

In this study, we observed that the number of new users of HCQ, AZI
and LMWH in NHs in Tuscany showed a peak in April 2020, in

concomitance with the peak of the first pandemic wave in Italy.? The
difference in age distribution between women and men staying in
NHs?® is likely to explain the two-fold higher number of female new
users compared to men that was observed during the pandemic peak.
With this respect, the observed number of women treated with HCQ,
AZl and LMWH was about two-fold compared to men, with a higher
percentage of female patients aged 285 years.

As for HCQ, almost all new users identified in Tuscany NHs
between December 2019 and May 2020 received the treatment in
April 2020. Therefore, although the indication of drug use was not
recorded, we can reasonably assume that all the residents received
HCQ for COVID-19 related issues. Unexpectedly, about 40% of them
did not have a recorded diagnosis of COVID-19 at the time of first
dispensing. Thus, we cannot exclude that those NH residents received
HCQ for COVID-19 prophylaxis. Notably, the off-label use of HCQ
for the prevention of COVID-19 was never allowed by the lItalian
Medicines Agency.*

Given the suspected efficacy of AZI in treating COVID-19° and
the concomitant difficulty in quickly obtaining oropharyngeal swab
results for adequate differential diagnosis, AZI was probably consid-
ered, in many cases, the antibiotic of choice for patients presenting
with respiratory symptoms.

As for LMWH, the trend of decrease of the number of new users
observed in February and March 2020 has to be mainly attributed to
the discontinuation of all non-urgent surgeries during the first pan-
demic wave. Nevertheless, in April 2020, the observed number of new
users positive to SARS-CoV-2 rose markedly, particularly among
women. Only 1 in 3 new users had a recorded COVID-19 diagnosis, so
the use of LMWH outside National recommendations, like treatment of
suspected COVID-19 cases or even prevention, cannot be excluded.

The main strength of this study was the record linkage between a
large Regional healthcare database, the Administrative Database of Tus-
cany and the COVID-19 registry. This allowed us to capture information
from all NHs of the Tuscany region, thus increasing generalizability of
results with respect to the population of elderly residents in Italian NHs.
To the best of our knowledge, this is the first population-based drug-
utilization study that describes the use of drugs admitted to reimburse-
ment for the treatment of COVID-19 in residents of NHs.

The most important limitation of this study is the lack of informa-
tion on indication of HCQ, AZI and LMWH use. Indication for drug
use, in fact, is not recorded in the database used for this study. More-
over, since previous studies reported that the first wave did not signif-
icantly affect the consumption of other drugs admitted for National
Health System reimbursement® (i.e., glucocorticoids, remdesivir, or
vitamin D) they were not considered in this short analysis. Finally, we
did not consider comorbidities and comedications that could have
affected HCQ, AZI and LMWH use.

In conclusion, residents of NHs represent a particularly frail
and old population. Their characteristics make them prone both to
the occurrence of severe disease and death from SARS-COV-2, as
well as to serious and potentially fatal adverse drug reactions.
Although evaluating appropriateness of drug utilization using

administrative databases is difficult, evidence from this study has
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