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Abstract
Pharmacovigilance encompasses the detection, evaluation, understanding, and prevention of adverse effects or any
other drug-related problems. Knowledge of real and independent pharmacovigilance data is essential because
clinical trials with medicinal products are limited and do not reveal all adverse effects of a product. The
spontaneous notification system is one of the main tools used in pharmacovigilance. However, important
remaining challenges for health professionals are the accurate recognition of adverse drug reactions and reporting
routinely and systematically during their work. Once low notification rates make it harder to detect and monitor
potential safety issues, it is needed risk assessment, and regulatory actions to safeguard patient safety. The
objective of this study is to present the challenges of pharmacovigilance in Brazil. The implementation of
computerized active search tools significantly improves the identification of possible adverse drug effects.
Effective pharmacovigilance is crucial to ensure the safety and integrity of healthcare systems, to avoid lengthy
hospital stays and to optimize healthcare spending. However, pharmacovigilance tools remain underused,
undervalued, or even unknown in Brazil.
Keywords: pharmacovigilance, adverse drug reaction reporting systems, sentinel surveillance, drug utilization,
drug monitoring, public health
1. Introduction
Medicines are indispensable instruments in the therapeutic scheme of various diseases and can prevent, treat and
hinder their progression. However, the irrational use of medicines can cause health damage, such as poisoning and
adverse reactions. Brazil is one of the countries with the largest consumption of medicines in the world, occupying,
in 2007, the fourth place in the world ranking (Gomes, Silva, & Galvão, 2017).
According to the World Health Organization (WHO), pharmacovigilance involves the science and activities
related to the identification, evaluation, understanding, and prevention of adverse effects or any possible
drug-related problem (WHO, 2002). Its main aim is to monitor unknown or rare, undesirable effects associated
with the use of certain drugs, which were not detected during the clinical trials, and, furthermore, to inform and
educate health professionals about the rational prescription of drugs (WHO, 2015). More recently, the field of
pharmacovigilance has been expanded to include other agents, such as herbal products, traditional, and
complementary medicines, hemotherapeutic products, biological products, health products, and vaccines (WHO,
2002).
National Pharmacovigilance Centers were developed in most countries after the thalidomide tragedy in the 1960s.
The establishment of the International Society for Pharmacovigilance in 1984, and of the European
Pharmacovigilance Society in 1992, marked the global introduction and integration of pharmacovigilance in
clinical practice. In Brazil, an initiative to broaden and systematize surveillance of products used in health services
was taken by the National Health Surveillance Agency in partnership with Brazilian hospitals, developed the
Sentinela Network. The aims of this network were to expand the reporting base, to implement notification schemes,
and to emphasize pharmacovigilance-related themes in the education of health professionals (Silva, Cornélio,
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Araujo, & Da, 2014). In Europe, regulatory agencies rely on industry to conduct phase 4 research to varying
degrees, resulting in divergent pharmacovigilance policies. In contrast, increased resources available to regulators
and public research networks in the US and Canada allow more independent research to shape their decisions.
These differentiated policy and governance approaches contribute to divergence in international
pharmacovigilance strategies (Wiktorowicz, Lexchin, & Moscou, 2012).
The availability of independent and valid pharmacovigilance data is essential because clinical trials with medicinal
products are limited in scope and do not necessarily reveal all adverse effects of a product (Dainesi, 2005). The
lead time for pre-marketing tests is sometimes insufficient for adverse reactions to become manifest and drugs may
also be administered to populations or for indications for which they have not been previously tested (Menard et al.,
2016). In sum, pharmacovigilance information is essential to support drug regulation and inform
pharmacogovernance policies, embodied by government structures, policy instruments, rules, norms, and
institutional authority to safeguard societal interests by fostering patient safety and protection from adverse drug
events. The objective of this study is to present the challenges of pharmacovigilance in Brazil.
1.1 Issues in Notification
The success of any pharmacovigilance system depends greatly on the contributions of health professionals and the
general public, as well as on the degree of cooperation and communication with pharmacovigilance centers
(Almandil, 2016). However, Adverse Drug Reactions (ADRs) are poorly reported by health professionals,
particularly in developing countries. It is estimated that only 2%–4% of all adverse reactions and 10% of severe
ADRs are reported worldwide (Hazell & Shakir, 2006). From 2008 to 2013, the Brazilian average annual
notification rate was 25 notifications/1,000,000 inhabitants. This rate is considerably lower than those proposed in
the international literature, which suggests 300 notifications /1,000,000 inhabitants (Pepe & Novaes, 2020).
Important obstacles faced by health professionals which may reduce the number of ADR notifications, include the
required effort and time, as well as uncertainty about the correct diagnosis. The lack of human resources burdens
many health professionals, and the time that would be needed for notification activities is given instead to their
core professional activities. Similarly, the difficulty in perceiving ADRs lies in the confusion of symptoms with the
symptomatology of patients’ clinical conditions (Modesto, Ferreira, Provin, Amaral, & Lima, 2016).
Another problem that needs to be addressed is under-reporting of ADRs, due to the lack of technical and
procedural guidance, which triggers uncertainty among health professionals about how—and to whom—one
should send their notification (Silva et al., 2014). A lacking understanding of the importance of reporting ADRs as
part of their work routine, and fear of criticism are other causes contributing to underreporting (Modesto et al.,
2016). It has furthermore been reported that many professionals do not adhere to pharmacovigilance programs
because they are convinced that the drugs used in practice have been adequately tested in clinical and preclinical
studies, and are therefore totally safe (Khalili, Mohebbi, Hendoiee, & Keshtkar, 2012). This is unfortunate because
low notification rates make it difficult to detect and monitor safety signs, to perform risk assessment and to take
regulatory measures to protect patients.
Within this context, knowledge about the importance of pharmacovigilance procedures should be intensified, e.g.,
through institutional training and educational strategies (Varallo, Planeta, & Mastroiannil, 2017). Studies show
that continuing education to promote knowledge and to generate attitude changes in health care professionals may
be effective, particularly when it raises awareness that activities related to pharmacovigilance belong to their duties,
and will improve the safety of patients under their care (De Angelis, Colaceci, Giusti, Vellone, & Alvaro, 2016;
Mendes Marques, Polónia, Figueiras, Costa Santos, & Herdeiro, 2016).
A study by Bretas, Silva and Nascimento (2017) demonstrated the importance of providing, within hospital
environments, computerized tools to search for possible ADR. This was shown to significantly increase the
identification of ADRs, and to modify the scenario where the spontaneous notification has been the main tool used
(Modesto et al., 2016). Spontaneous notification is often associated with under-reporting of cases, and does not
always convey necessary, early-warning signals to regulatory agencies (Silva et al., 2014). Therefore, it was
suggested that active searches through trackers, via e.g., Trigger Tool methodology, implementation of
computerized services that allow the tracking of information and alerts, would aid in the prevention of ADRs,
reduce patient risk, decrease inappropriate prescriptions, shorten hospitalization time, and lower the associated
health care costs (Mastroianni, Abjaude, & Varallo, 2014).
Severe ADRs contribute to longer hospital stays, and increase the need for further clinical investigations. In
addition, they may lead to the prescription of additional medications to treat the iatrogenic condition. A study to
assess the economic burden of ADRs found that the total cost of 81 admissions triggered by ADRs was $ 570,404
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(Chan et al., 2019). In addition, there are indirect costs for patients and their caregivers, such as lost work days and
morbidity related to stress or anxiety due to the episode of ADR.
In 2010, 59.8% of the notifications made in the NOTIVISA system were made by Sentinela Network hospitals,
14.3% by health professionals, 17.6% by collaborating hospitals and 8.3% by others. The Sentinela Network
hospitals were the main notifying source because their employees are motivated and qualified to report adverse
events and file technical complaints about health products. In hospital settings, despite being monitored by a
multidisciplinary team capable of recognizing and reporting adverse events, hospitalized patients are usually
exposed to a variety of drugs and therefore susceptible to show adverse reactions, including those which may lead
to death. Within this context, involvement of clinical pharmacy services has been proposed as an additional
element to increase the efficiency of health systems. Evidently, clinical pharmacy services are closely involved in
the control of medication-related pharmaceutical interventions by prescription review, identification of potential
adverse events and drug interactions, optimization of therapy and medication reconciliation, and prescription
management, multidisciplinary collaborations, and implementation of protocols and guidelines, thereby providing
significant contributions to patient safety and better clinical and economic results (Kopciuch et al., 2019).
Although retrospective analysis of medical records is considered the gold standard for detecting adverse events,
there are well-known limits to the utility of medical records that reflect difficulties in providing care and quality of
information. For example, omitting information about a penicillin allergy from a patient’s records might cause an
adverse event after inadvertent administration of this medication. Thus, it is necessary that other elements, such as
the electronic medical record may be added to the adverse events investigation, in order to obtain reliable data.
Computerized monitoring with trackers to identify adverse drug events e.g., specific symptoms, may be an
important alternative for investigating more complex trackers. However, this method may entail high costs and
require the digitization of medical records.
1.2 Notifying Professionals
Originally, physicians were the only professionals invited to report in pharmacovigilance systems. However,
several studies showed that other health care professionals were able to observe different drug-related problems,
and it was decided to delegate reporting responsibility to all healthcare professionals that were involved directly
with the prescription, dispensation and administration of drugs (Hornbuckle, Wu, & Fung, 1999). The most
important category of professionals providing notifications was pharmacists, followed by nurses, nursing
technicians, and doctors. In spite of the broad dissemination of knowledge about pharmacovigilance programs
among all health professionals, the pharmacist still remains the most actively reporting professional. Underlying
factors contributing to this statistic are the better knowledge and stronger awareness among pharmacists about
drug-related programs and the relevance given to notifications. Still, many professionals think that it is the
pharmacy’s sole responsibility to report ADRs and technical complaints (Silva et al., 2014).
Abjaude, Zanetti, Marques and Rascaldo (2013) interviewed health professionals featuring ANVISA resolutions
on pharmacovigilance, adverse reactions, NOTIVISA and technical complaints, patient safety, and drug-related
problems. Of the professionals that were interviewed, physicians were the professionals with the lowest level of
knowledge about pharmacovigilance, but obtained 100% accuracy on the concept of adverse reactions; in contrast,
pharmacists showed the least knowledge about technical complaints. There is a need to encourage interdisciplinary
and multi-professional collaboration, so that the different health professionals may complement another in a
collaborative network that provides active drug safety surveillance (Modesto et al., 2016).
It would also be important to highlight the role of nursing professionals, since these professionals are responsible
for the daily administration of medication as well as patient care. Adverse events should become directly linked to
possible systemic failures and not merely to professional errors, so that procedural weaknesses may be identified
and preventive measures adopted. The most commonly occurring errors are adverse events related to drug
administration, events related to maintenance of skin integrity and events related to falls (Corbellini, Lore
Schilling, Frantz, Gonçalves Godinho, & Urbanetto, 2011).
Pharmacovigilance in dentistry may play an important role in maintaining high-quality care. Not unlike other
medical professionals, dentists prescribe a wide variety of medications in their clinical practice, including, most
commonly, antibiotics, pain killers, anti-inflammatory drugs, and antipyretics. However, there is little information
in the literature about the frequency of ADRs and other reports in dental practice.
A study that assessed the dentists’ attitude toward pharmacovigilance and ADR reporting indicated that while most
dentists agree on the importance of reporting ADR-related cases, only a few do so actively. In addition, it was
found that 51% of the dentists were unaware of how to report ADRs and 7% indicated the pharmacist as the main
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professional who should be notified (Sudhakar, Madhavan, & Balasubraman, 2015). Although pharmaceutical
professionals can indeed play a key role in handling drug safety the exchange of information related to ADRs
between the dentist and other health professionals remains crucial. In sum, drug safety assessment should be
considered as an indispensable aspect of the clinical practice of doctors, pharmacists, nurses, dentists, and other
healthcare providers (Almandil, 2016; Varallo et al., 2017).
2. Conclusion
Drug therapy is the most prominent approach used by health care facilities, making the development and
maintenance of pharmacovigilance systems an essential factor to ensure the safety and integrity of health system
users, to reduce excessive lengths of stay and to optimize healthcare investments. However, this important tool is
still undervalued, neglected or even unknown in our country. There have been several attempts to improve
pharmacovigilance reporting, but they do not appear to be reflecting concrete results.
Certainly, greater awareness of professionals involved in patient care should be promoted, to install the practice of
reporting drug-related negative events, so that a realistic and complete view emerges regarding treatment-related
complications of any prescribed drug.
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