
Research Article
Changes in the Profile of Antibiotic Prescriptions by Dentists in
Brazil during the Pandemic
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During the COVID-19 pandemic, people worldwide, including the scientific community, were insecure and fearful. *e lack of
vaccines at the beginning of the pandemic and the high mortality rate led to a search for alternative treatments for COVID-19.
Among these proposals, a postulated activity of azithromycin was frequently studied in early treatment. In view of this, many
countries saw an increase in the consumption of this antibiotic.*us, the objective of this study was to evaluate, in Brazil, whether
there was an increase in azithromycin prescriptions made by dentists, as they may have been prescribing this antibiotic as a
probable treatment for COVID-19. *is is an interrupted time series that analyzed antimicrobial prescriptions data between
January 2014 and July 2021. *e data were taken from the National System of Controlled Products Management, and pre- and
postpandemic periods were compared. To assess changes in azithromycin consumption, Joinpoint regression and analysis of
variance, followed by Dunnett’s test, were used. More than 38 million prescriptions written during the period were analyzed.
Amoxicillin (72.3%), azithromycin (18.0%), cephalexin (6.1%), and metronidazole (3.58%) were the most prescribed antibiotics.
At the beginning of the pandemic, there was a drop in amoxicillin prescriptions motivated by a decrease in consultations, but
conversely, in less than three months, azithromycin prescriptions grew by more than 100%. *e exaggerated use of this antibiotic
during the pandemic will certainly have consequences in the short and medium term on indicators of bacterial resistance. *e use
of guidelines and respect for the therapeutic protocols of government agencies should be fundamental for collective and strategic
action in the fight against health emergencies.

1. Introduction

*e COVID-19 pandemic has produced countless feelings
of insecurity and fear in the world population. In early
2020, the lack of a vaccine and uncertainties about the
evolution of the disease led the scientific community to
search for early treatments for COVID-19, seeking to re-
position drugs [1–4]. One of these drugs with potential
action against the coronavirus was azithromycin. Its im-
munomodulatory and anti-inflammatory effects [5] were
responsible for positioning the antibiotic as a possible
adjuvant in the treatment of the disease. With this per-
spective, some studies have shown that, despite the lack of
proof of the effectiveness of the antibiotic in the treatment
of COVID-19, there was an increase in the demand and

consumption of this antibiotic [6–9]. In Brazil, since 2013,
all antibiotic prescriptions have been registered in a na-
tional drug sales control system known as SNGPC. *is
system provides information about the antibiotic, the
professional who prescribed it (doctor, dentist, or veteri-
narian), and the patient [10]. *e search for treatments and
the insecurity of the population pressured health profes-
sionals to prescribe treatments without scientifically proven
effectiveness [11–13], endangering the health of the pop-
ulation, and in the case of antibiotics, increasing the ex-
posure of azithromycin to microorganisms, leading to an
increase in their levels of resistance [14, 15]. With these
data, the present study sought information on behavior and
trends in antibiotic prescriptions made by dentists in Brazil
before and during the pandemic.
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2. Methods

*is study was an interrupted time series that analyzed
trends of antibiotic prescriptions made by dentists in Brazil
before and during the pandemic period (2014–2021). Data
were collected in the National System of Controlled Prod-
ucts Management (SNGPC). *is system shows the number
of antibiotics sold, the professional registration number of
the prescriber, and the data of the patient prescribed the
antibiotic [10].

2.1. Statistical Methods. Data from the four oral antibiotics
most commonly prescribed by dentists in Brazil were an-
alyzed.*e data were calculated as monthly averages, year by
year, and analysis of variance was applied, followed by the
Dunnett Multiple Comparisons Test (GraphPad
Instat—version 3.05), which used the pandemic period as a
control for comparison with other years (2014–2019). To
assess the changes in monthly trends in the use of azi-
thromycin, we applied Joinpoint regression, a statistical
method used to identify the best-fitting points in the case of
the presence of a statistically significant change in the trend
[16]. *e Joinpoint Regression Program was used (version
4.9.0.0, March 2021; Statistical Research and Applications
Branch, National Cancer Institute).

3. Results

A total of 38,469,592 prescriptions were analyzed in the
period studied (2014–2021). *e antibiotics most prescribed
in Brazil by dentists between 2014 and 2021 were amoxicillin
(with or without clavulanic acid) (72.3%), azithromycin
(18.0%), cephalexin (6.1%), and metronidazole (3.58%). *e
data in Figure 1 show the evolution, year by year, in the
prescribing of these antibiotics by dentists in Brazil. *e
figure also shows (in gray) the period of the beginning of the
pandemic in Brazil.

In the first months of the pandemic and lockdown, the
Joinpoint regression analysis (Figure 1, red lines) shows a
monthly percent change (MPC), revealing a significant drop
in amoxicillin prescriptions of around 6.71% per month.
*is drop can be attributed to the fear of contamination and
uncertainties that dominated the beginning of the pandemic.
Other studies have shown that visits to medical offices
significantly decreased during that period, with a consequent
decrease in the prescription of antimicrobials [17–20].
Conversely, during the months of April to July 2020, with
the lack of vaccines and the supposed therapeutic activity of
azithromycin against COVID-19, our data show a statisti-
cally significant MPC: a 19.92% monthly increase between
April and July 2020 (blue lines). Sales of approximately
65,000 units in April reached 136,000 units in July, an in-
crease of over 100% in just three months. Nothing in Brazil’s
oral health situation could justify this increase.*e profile of
azithromycin prescriptions did not show any significant
variation from January 2014 to April 2020. *erefore, the
search for a treatment for COVID-19 through the use of
azithromycin prescribed by dentists must be the explanation
for this abrupt and unique increase. Cephalexin and met-
ronidazole prescriptions did not change before or during the
pandemic, making them stable throughout the study period.

Table 1 shows the monthly averages of antibiotic sales,
year by year and during the pandemic. Amoxicillin, ceph-
alexin, and metronidazole did not show any (statistically
significant) increase during the pandemic months when
compared to 2018 and 2019. Azithromycin consumption, on
the other hand, showed an increase during the pandemic
(p< 0.001) when compared to all years studied (2014–2019).
Another fact that calls attention is the participation (%) of
each antibiotic during the years studied. Azithromycin
historically represented 16 to 17% of antibiotic sales between
2014 and 2019. During the pandemic, it represented 20.69%
of sales of antibiotics prescribed by dentists in Brazil.
Conversely, amoxicillin, which accounted for 73.7% and
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Figure 1: Evolution of azithromycin, amoxicillin, cephalexin, and metronidazole prescriptions between 2014 and 2021. Modeled regression
analysis (Joinpoint regression) for amoxicillin and azithromycin and pandemic period (in gray).
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74.5% of monthly sales in 2018 and 2019, respectively, de-
creased its share to 70.9% during the pandemic.

A study conducted in Australia also evaluated changes in
dental prescriptions. *e results showed a decrease in an-
tibiotic prescribing in the same period found in the present
study, with the lowest prescribing indicators in April 2020.
Data from the Australian study do not cite azithromycin as a
medication used by dentists; instead, amoxicillin (77%),
metronidazole (13%), clindamycin (5%), and cephalexin
(3%) are cited. Other antibiotics accounted for 2% of
Australian prescriptions [21].

It is important to emphasize that changes in antibiotic
prescription patterns can significantly alter the oral and
surrounding tissue’s microbiota, creating more favorable
conditions for the emergence or resurgence of oral infec-
tions, such as periodontal infections [22].

4. Conclusions

*e decrease found in amoxicillin prescriptions at the be-
ginning of the pandemic is a strong indicator of decreases in
dental appointments. *is occurred at the beginning of the
pandemic (April 2020), when uncertainties about contam-
ination and care were still very high. Vaccinations and
advances in medical care brought a return to dental ap-
pointments with the return of prescriptions. In the case of
azithromycin, it seems very clear that its use took place as a
supposed “treatment for COVID-19” prescribed by dentists.
It is essential that all prescribing health professionals
(doctors, dentists, and veterinarians) base their prescriptions
on official guidelines and safety guidelines from official
health bodies. *e indiscriminate use of azithromycin has
not shown any effectiveness in fighting the disease and will
certainly have an impact on the indicators of antimicrobial
resistance.

Data Availability

*e data that support the findings of this study are openly
available in Brazilian Data Portal at https://dados.gov.br/
dataset (https://dados.gov.br/dataset/venda-de-medicament
os-controlados-e-antimicrobianos-medicamentos-industria
lizados).
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