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ABSTRACT
In the covid-19 pandemic, many drugs without evidence were used for prevention and treatment. In this context, the objective of this study was to analyze the commercialization of anti-flu drugs in Brazil, before and during the covid-19 pandemic, describing the historical series and comparing its results. This is a study of the use of medicines, of the observational, ecological, descriptive and quantitative type, carried out from secondary and consolidated data from the Medicines Market Monitoring System of the National Health Surveillance Agency. The data on the commercialization of anti-flu drugs were collected for the period from 2017 to 2021. In the five years analyzed, about 370 thousand packages of medicines classified as anti-flu without anti-infectives were sold in Brazil, with a turnover of just over US$ 600 million. The analyses of the period showed a reduction in sales in the months of the pandemic and a trend of increased sales in March, between the years surveyed in the study, with the exception of 2021. The study provided a historical analysis of the behavior of the anti-flu drugs market in Brazil, especially during the pandemic period, and observed a change in the pattern of their consumption. Knowledge of the behavior of medication consumption in a population can support measures for guidance on their correct and responsible use because, although over-the-counter, they are not exempt from adverse effects.
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INTRODUCTION
Since the end of 2019, the world has faced a major health crisis after the discovery of a new virus, which was causing several cases of pneumonia of unknown etiology, in the city of Wuhan, Hubei province, China. The World Health Organization (WHO) was notified on December 31. The virus was named Severe Acute Respiratory Syndrome coronavirus 2 (SARS-CoV-2), which causes the infectious disease called covid-19 (coronavirus disease 2019) (PAHO, 2020a). 
Due to the rapid increase in the number of cases in China and other countries, the WHO, on January 30, 2020, declared that the outbreak represented a Public Health Emergency of International Concern (PHEIC), and on March 11, 2020, a pandemic state was declared (PAHO, 2020a). The first case in Brazil was confirmed on February 26, 2020. The disease spread in the country quickly and, in less than a month after the first case was confirmed, there was already community transmission in some cities in the country (OLIVEIRA et al., 2020).
Anti-flu drugs are usually associations of active ingredients that reduce the symptoms of flu and cold. In Brazil, these drugs may contain analgesics, antipyretics, anti-inflammatories, decongestants, antihistamines, cough suppressants and stimulants (caffeine), with a maximum of four drugs (BRASIL, 2003). As these drugs do not require a prescription in the country for their purchase, they are purchased without further guidance on shelves or freely accessible shelves in pharmacies and drugstores and can cause intoxication, adverse events, and other problems related to the drugs (RIBEIRO et al., 2012; NASCIMENTO et al., 2014)
The World Health Organization (WHO) has defined the Rational Use of Medicines (RMU) as the situation in which patients receive the appropriate medicines for their clinical condition, in doses appropriate to their individual needs, for an adequate period and at the lowest possible cost to themselves and the community (WHO, 1985). On the other hand, self-medication refers to the use of medications without guidance or prescription from a qualified health professional, in which the patient himself decides to use medications to treat diseases or symptoms. This practice can be fostered by advertisements for medicines, referrals from neighbors, relatives, and clerks in pharmacies (IURAS et al., 2016; MACHADO et al, 2022).
The initial symptoms of covid-19 are similar to those of common colds and flu. Thus, during the pandemic, due to the overload of health services and fear of exposure, many people preferred to adopt self-medication to treat symptoms, with the use of anti-flu drugs. There are reports in the literature about the increase in self-medication and prescription of these drugs during the pandemic, in addition to what usually occurs due to seasonality (DE PAULA JERONIMO et al., 2017; SILVA, DE JESUS, RODRIGUES, 2021). 
Pharmacoepidemiology develops studies that provide knowledge about the use of medicines in a society. These studies may point to data on unnecessary marketing or inappropriate use and have been used in some countries as a strategy to promote the rational use of medicines (MELO, RIBEIRO, STORPIRTIS, 2006). From a study of the use of medications, it is possible to analyze the consumption of a certain therapeutic class and compare the data in relation to different periods in the country or with other countries, seeking to elucidate patterns of consumption, abusive or insufficient use of certain medications (GARCÍA MILIAN et al., 2015). 
Thus, this study aimed to analyze the commercialization of anti-flu drugs without anti-infectives in Brazil, before and during the covid-19 pandemic and to describe its historical series and comparing the results.
 
METHODS
This is an observational, ecological, time series and quantitative study of drug use, based on secondary and consolidated data obtained, after authorization from the National Health Surveillance Agency (Anvisa), from the Drug Market Monitoring System (SAMMED), on the commercialization of anti-flu drugs in Brazil. 
SAMMED is considered one of the most important instruments for monitoring the regulated drug market in Brazil, which allows identifying the behavior of the pharmaceutical market over time. The system is fed from the moment the ceiling price for a drug is approved. The marketing reports are sent by the pharmaceutical industries themselves to the Drug Market Regulation Chamber (CMED), containing monthly sales data (ANVISA, 2021).
The data were collected in December 2022, referring to the twelve months of the years 2017 to 2021 (before and during the covid-19 pandemic). As a search strategy to obtain the data, SAMMED reports were issued for the therapeutic class "anti-flu without anti-infectives" according to the anatomical classification of pharmaceutical products developed and maintained by the European Pharmaceutical Market Research Association (EPHMRA).
After excluding drugs with therapeutic classification errors, records of anti-flu drugs were found, with different active ingredients, concentrations, and pharmaceutical forms. The next step was to select the active registries that had trading data. 
The database shared with the research team contained only consolidated data, to avoid exposure by interested parties. Data containing the description of the drug (composition), the amount of commercialization, and monthly and annual billing between 2017 and 2021 were collected and analyzed. 
For data analysis, a database was developed in the Microsoft Excel® application, from Microsoft's Office 365® program, in which graphs were prepared for the presentation of the results. 
As this is a study based on secondary records of public databases made available through institutional contact, it was not necessary to submit to a Research Ethics Committee (REC). It should be noted that the data analyzed do not contain individualized information of people or companies.

RESULTS
A total of 302 anti-flu registrations were identified, with different active ingredients, concentrations and dosage forms. Of this total, only 132 records are active and contained commercialization records in the period.
Figure 1 presents the historical series of the volume of anti-flu drugs sold in Brazil between 2017 and 2021, with a total of almost 370 thousand packages of drugs classified as "anti-flu drugs without anti-infectives" in five years. Making the comparison before and during the covid-19 pandemic, it was noticed that in the period between 2017 and 2019 there was a 76% growth in the sale of these medicines. In 2020, the first year of the pandemic, there was a decrease of 17% compared to the previous year, in 2021 (second year of the pandemic) about 16%, but it remained below the amount sold in 2019.


Figure 1 - Number of packages of anti-flu drugs sold in Brazil, between 2017 and 2021.

Source: Prepared by the authors based on consolidated data from SAMMED/Anvisa, 2022.

In terms of revenue, in the period analyzed, the Brazilian pharmaceutical market for anti-flu products moved a little more than R$ 3.3 billion, equivalent to about 600 million dollars (Table 1). The year 2019 had the highest revenue, with a growth of 22% compared to 2017. However, in the pandemic years there was a decline in annual revenue to around 620 million in 2020 and 670 million reais in 2021.

Table 1. Total revenue of anti-flu drugs marketed in Brazil, between the years 2017 and 2021.
	Year
	Revenue (R$)
	Commercialized Packaging

	2017
	619.846.413,70
	51.487.857

	2018
	678.066.852,98
	62.928.099

	2019
	758.064.233,43
	90.872.179

	2020
	618.423.461,07
	75.651.304

	2021
	668.827.974,37
	87.577.421

	Total
	3.343.228.935,55
	368.516.860


Source: Prepared by the authors based on consolidated data from SAMMED/Anvisa, 2022.

In the monthly marketing data, there was a trend of higher commercialization of anti-flu drugs in the months of March, as demonstrated between the years surveyed in the study (except in 2021) and a lower commercialization in the months of October (Figure 2). 
Regarding the covid-19 period, there was an increase in sales in the months of March and May 2020 (the first year of the pandemic). In other words, although the data collected point to a decrease in the sale of anti-flu drugs in 2020 (Figure 1), in March, the highest sale of the period studied was recorded, with more than 19 million packages sold, representing a growth of 43%, compared to the same period in 2019. In 2021, an atypical behavior was observed in the anti-flu market, with higher sales in December.
Figure 2. Monthly amount of anti-flu drugs marketed in Brazil, between 2017 and 2021.

Source: Prepared by the authors based on consolidated data from SAMMED/Anvisa, 2022.

Among the main anti-flu associations marketed in Brazil analyzed by the study (Figure 3), drugs containing phenylephrine hydrochloride, chlorpheniramine maleate and paracetamol had the highest sales, totaling almost 214 million packages sold, corresponding to 58% of the total and a turnover of around 955 million reais (equivalent to US$ 175 million). Medicines with the association containing caffeine anhydrous, phenylephrine hydrochloride, dexchlorpheniramine maleate and salicylic acid had almost 59 million packages, about 16% of the sale of anti-flu drugs and a turnover of just over 425 million reais.
There was an advance in drugs containing the association of phenylephrine hydrochloride, chlorpheniramine maleate, and paracetamol in 2020 and 2021, which represented, respectively, 63% and 65% of the total amount of anti-flu drugs marketed in the country. 
Figure 4 shows the number of packages sold monthly between 2017 and 2021 and the frequency of new cases of covid-19 grouped by month. In 2020, there was a greater commercialization between the months of March and June, during the period in which the number of new cases was on the rise, in the following month, in July, when the peak of the disease occurs, the quantity sold fell by 53% compared to June, and in August, when the amount of new cases remained constant,  The amount sold fell even more, 44% compared to July, remaining in the following months at levels of sales lower than what was observed in previous years, even with significant numbers of new confirmed cases. 
In 2021, although the sale of anti-flu drugs increased compared to 2020, and gradually over the months, the anti-flu market did not keep up with the monthly number of new cases of the disease, so it was not possible to make this correlation. In addition, there was an increase in sales, above average, in the months of November and December.

Figure 3 – Comparison of the main associations of anti-flu drugs marketed in Brazil, between the years 2017 and 2021.
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Source: Prepared by the authors based on consolidated data from SAMMED/Anvisa, 2022


Figure 4. Monthly evolution of the amount of anti-flu packages sold during the years 2017 and 2021 related to the number of new cases of covid-19 grouped per month.
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Source: Prepared by the authors based on consolidated data from SAMMED/Anvisa, 2022 and the number of monthly cases of covid-19 obtained from the State Health Secretariats. Brazil, 2022

DISCUSSION
Before the covid-19 pandemic, the pharmaceutical market had been showing growth in the sale of anti-flu drugs, as shown by the data collected in this study. With the confirmation of the first case in Brazil, in February 2020, and due to the high transmissibility of the virus, there was a rapid increase in cases in the country and in the world. This new disease of unclear origin and of unknown etiology in the Western world, had flu-like symptoms, which may have led to a significant increase in the industry's sales in March 2020. However, this hypothesis was not confirmed in the subsequent months, which raised the need to seek new explanations for what was observed.
During the covid-19 pandemic in Brazil, the pattern of consumption of drugs indicated for its treatment is one of the possible factors that may have contributed to the drop in the sale of anti-flu drugs in the first year of the pandemic, at the center of the discussions, the so-called "early treatment", or popularly known as "covid-kit": a combination of drugs without conclusive scientific evidence,  which included a diversity of combinations, in which chloroquine or hydroxychloroquine, azithromycin, ivermectin, among other drugs, were present, in addition to supplements such as zinc and vitamins C and D, which varied the composition between locations, according to the protocols of the Ministry of Health (MELO et al., 2021; FLOSS et al., 2022).  
The "covid-kit" emerged in Brazil at the beginning of the pandemic, being then promoted by "Doctors for Life", a medical entity created to disseminate the "Early Treatment of covid-19" in the country. The logic behind the treatment was supported by the narrative that by treating patients early with these drugs, it would be possible to prevent the worsening of the disease and thus avoid hospitalization, intubation, and death (FLOSS et al., 2022). This treatment had great credibility during a certain period of the history of covid-19 in the country, and its use was widely encouraged on social media, by public authorities, or even on the official pages of health secretariats or the Ministry of Health (MELO et al., 2021). 
Another factor that may have contributed to the reduction in the consumption of anti-flu drugs in the country in the first year of the pandemic were the changes in people's contact and mobility patterns, the lockdowns and the mandatory use of masks and other individual protection measures, which were established by state and municipal governments in much of the country,  which affected the regular seasonal cycles of many infectious diseases around the world, including influenza, whose seasonality in Brazil is characterized by an increase in the number of cases from the months of May and June, with the arrival of winter (NOTT et al., 2022; LEE et al., 2022). 
In a study carried out in Brazil, in the state of Rio de Janeiro, an increase in the number of influenza cases was evidenced between the months of November and December 2021, which could justify the increase in the sale of anti-flu drugs in this period that was observed in this study. Among the main factors involved in the out-of-season flu outbreak, the low temperature between the months of October and November, the low adherence to vaccination against the influenza virus that year, in addition to the reduction of prevention measures adopted during the pandemic, such as the exemption from the use of masks and the suspension of social distancing decrees (NOTT et al.,  2022).
As for the data on the volume of commercialization of anti-flu drugs in the country in the peri-pandemic period, it was found in an article by QuintilesIMS™ (IQVIA), showing that purchases in March 2020, at the beginning of the pandemic, reached 26.56 million units, against 14.95 million sold in 2019, that is, an increase of approximately 78% in units, which represented a revenue of R$ 282.52 million. As of April, however, sales of these drugs plummeted, with only 12.53 million units sold, a drop of more than 100% compared to March and lower than the same month in 2019, which stood at 14.98 million units sold. (ICTQ, 2020). 
Although the findings of our study present lower values, when compared to the same periods, both showed the same trend, that is, a growth in March followed by a sharp drop in sales from April 2020 onwards. It should be noted that the SAMMED data come from monthly sales reports made available by the industry, while the IQVIA uses data from the retail trade, that is, from sales from pharmacies and drugstores to the final consumer. 
Among the main substances present in anti-flu associations, paracetamol is present in several of the formulations available on the market. It is worth remembering that although the drug is considered safe and effective in its therapeutic doses, it can cause hepatotoxicity when consumed in doses higher than recommended. Indiscriminate use, self-medication without guidance from health professionals, the simultaneous use of several drugs containing paracetamol or even its prolonged use, can increase the chances of liver impairment (NECA et al., 2022, BARBOSA et al. 2018)
In a study involving acute drug poisoning in the state of Rio Grande do Sul, between 2016 and 2020, of the drugs analyzed with the highest number of notifications of poisoning cases, paracetamol was found in the second position, as the most responsible for drug poisoning among anti-flu drugs, followed by dipyrone in sixth position and caffeine in fifteenth position (DE FREITAS et al.,  2022).
In the initial context of the pandemic, in the face of the excessive volume of information, called by the WHO as infodemic, many of which are false or inaccurate (PAHO, 2020b), pharmacies and drugstores in the country became, in many cases the first place where patients sought guidance or treatment when they presented symptoms, highlighting the importance of this place as a prominent role in promoting the rational use of medicines and evidence-based health (CFF,  2020). The pharmacist, as a health professional, must intercede in the practice of self-medication and provide guidance on the correct and responsible use of medications, especially those that are exempt from medical prescription, such as anti-flu drugs (PASSOS et al., 2021).
The limitations of the study were the impossibility of SAMMED to provide data by region of the country. The system, fed with data from the pharmaceutical industries, presents information on the total quantities of units sold. Nor were studies in other countries found in the literature, which prevented their comparison. Ecological studies have the limitation of having pooled data, which prevent them from testing hypotheses for individuals. However, they are very useful for observing the temporal trends of a population and generating hypotheses (PEREIRA, 2001).
CONCLUSION
The results showed the pattern of commercialization of anti-flu drugs in the Brazilian market in recent years and showed a change in this pattern due to the covid-19 pandemic. 
The reduction in commercialization in previous periods may have occurred both due to the differentiated treatment proposed for covid-19 and to changes related to mobility and interpersonal contact, in addition to individual protection measures, such as the mandatory use of masks and asepsis of hands and surfaces, implemented in much of the world and by state and municipal governments in Brazil. These changes are thought to have affected the seasonality of many infectious diseases, such as influenza and colds, reducing the need for anti-flu use. However, an out-of-season outbreak in Brazil at the end of 2021 rapidly increased the sale of these drugs, showing that there was no change in the habit of using these drugs. 
The high consumption of anti-flu drugs in the country deserves attention from health professionals, especially pharmacists, since most of these drugs are over-the-counter, and guidance at the time of acquisition for their correct and responsible use is essential, in order to avoid possible adverse events.
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