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Abstract

Background: The development of new health technologies - drugs has allowed to change the therapeutics of some
diseases, however, despite the advantages in various clinical scenarios - prevention, prophylaxis, treatment, etc., there
is evidence that adverse drug reactions (ADR) are a frequent but preventable cause of disease, disability, or death.

Therefore, it is estimated that in some countries ADRs represent between the fourth and sixth cause of mortality.
Objectives: To determine the prevalence and profile of ADRs in a reference center in Ecuador.

Design and setting: This historical cohort study included patients aged = 18 years with diagnosed Adverse Reaction to
Medications in the period March 2018 - March 2019, at a reference center in Ecuador. Patients were divided into three
groups: I) Adverse drug reaction; ii) medication error (ME); and iii) therapeutic failure, according to WHO and ARCSA
definitions.

Methods: Continuous variables were compared using t-test or Mann-Whitney test, when distributional assumptions
were in doubt. Categories were compared via chi-square test or Fisher exact test, when needed. The analyses were
conducted with IBM-SPSS version 25. P values < 0.05 were deemed statistically significant.

Results: Antibiotics and analgesics - antipyretics were the pharmacological groups responsible for the highest number
of cases of ADRs (accounting for 9.0% and 7.6% respectively) and EM (24.7% and 20.8% respectively).

Conclusion: The ADRs, ME present an important prevalence, for this reason all health institutions have
pharmacovigilance systems that allow early detection of these events within a public policy of quality and safety of care.
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1. Introduction

According to the World Health Organization (WHO) Pharmacovigilance is the science and activities relative to the
detection, evaluation, comprehension and prevention of the adverse effects of medications or any other problems
related to them [1]; in Ecuador the National Agency of Regulation, Control and Health Surveillance (ARCSA), defines it
as: a public health activity aimed at the identification, quantification, evaluation, prevention of the risks associated with
the medications once marketed and all the problems related to them [2].
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The ARCSA is the regulatory technical entity in charge of issuing the regulatory technical entity in charge of issuing the
guidelines for the acquisition and management of medicines and supplies for human use in the country; One of the
strategies to carry out this function is to provide for the creation of pharmacotherapy committees in the reference health
institutions, and in turn, that pharmacovigilance technical commissions can derive from these, which will be in charge
of managing everything that has to do with medicines, including biological vaccines [3], medicines that contain
substances classified as subject to control and processed natural products for medicinal use, when they are under the
control of health professionals, patients, or whoever uses it.

Previous studies have tried to establish the frequency of adverse events associated with medications [1,3]. this has
allowed the realization of internal policies in health institutions and improve the consumption of these avoiding harmful
reactions.

Knowledge of the possible causes has also led to improved handling and safety management; therefore, it is essential
that each health institution can follow the recommendations established by the WHO, and local regulatory entities.

Pharmacovigilance guides the efforts of health institutions, so that all events can be processed in a timely manner; this
contributes greatly to knowing the possible negative effects that a drug or a substance classified as a medicine could
cause harm to human beings, this is how it prevents and allows reasoned use, therefore, it translates into a reduction in
cost and an increase in efficiency in health care.

Progress in technology and the way of producing medicines to treat diseases, or different health conditions, has offered
an advantage to professional prescribers and consumer patients, relieving their ailments, however, despite all this, there
is more evidence that adverse drug reactions are a common cause [4].

Objective

The objective of this study was to establish the prevalence and profile of adverse drug reactions in a reference center in
Ecuador.

2. Material and methods

2.1. Study design and population

This historical cohort study included patients aged = 18 years with diagnosed Adverse Reaction to Medications treated
in emergency and hospitalization services in the March 2018 - March 2019 period, at Hospital Vozandes Quito - a
reference center in Ecuador. Patients were divided into three groups: I) ADR; ii) medication error (ME); and iii)
therapeutic failure (TF).

2.1.1. Pharmacovigilance

According to the WHO and ARCSA, ADRs are defined as any response to a drug that is harmful and unintentional, and
that occurs at recommended therapeutic doses in humans.

In this study, it has been distinguished based on its intensity in serious and non-serious; among the non-serious ones
we have the mild and the moderate ones.

Mild

Insignificant or low intensity clinical manifestations that do not require any therapeutic measure or that do not justify
discontinuation of treatment.

Moderate

Significant clinical manifestations, without immediate threat to the patient's life but requiring therapeutic measures or
discontinuation of treatment.
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Serious

Also known as severe, they are those that cause death, threaten the life of the patient, produce permanent or substantial
disability, require hospitalization or prolong hospitalization time, produce congenital anomalies or malignant
processes.

Events described as misstatements were also listed as ME and TF. The latter is defined as the ineffectiveness of the drug,
contemplates the lack of pharmacological response, due to resistance, interactions, conditions of use, and quality effects.

To avoid confusion in the analysis and discussion, it was preferred to exclude the other classifications: according to the
focus of the problem. [5] According to the incidence, [6] and according to the degree of knowledge of ADRs. On the other
hand, preventable events that could cause harm to the patient were considered, that is, all management failures. [7] In
accordance with the guidelines given by the ARCSA, Adverse Reaction to Medications notifications are notified
physically in a format called Yellow Sheet, and virtual, through the platform; eReporting, in a maximum time of 5 days
for mild and moderate reactions, and 48 hours for severe ones; ARCSA confirms the information and it is sent to the
Uppsala drug monitoring center following the WHO international drug surveillance program.

2.2. Statistical analysis

Baseline patient characteristics were described using standard statistical methods. Continuous variables were
compared using t-test or Mann-Whitney test, when distributional assumptions were in doubt. Categories were
compared via chi-square test or Fisher exact test, when needed.

The analyses were conducted with IBM-SPSS version 25. P values < 0.05 were deemed statistically significant.

2.3. Ethical standards

This study follows guidelines for reporting observational studies [8] and was approved by the Institutional Research
Review Commission of the Hospital Vozandes. (Protocol no. CRII-HVQ 2020-015).

Informed consent was waived because of the non-interventional and retrospective design of the study. All researchers
signed a data use agreement to ensure data safety and ethical use.

3. Results

From March 1, 2018, to March 31, 2019, 52,786 patients were seen in the Emergency and Hospitalization Services of
Hospital Vozandes Quito, these cares generated 204 pharmacovigilance notifications. Of those, 22 (10.7%) notifications
were excluded from analysis because they had incomplete records. Therefore, the final sample consisted of 182

pharmacovigilance notifications which were divided into three groups: a) RAMs Figure 1 30.2% (n=55),b) EM 69.2%
(n=126) y FT 0.5% (n = 1). (Figure 1). Thus, the prevalence of ADRs in our cohort was 0.10% and that of MS was 0.24%.
In relation to the group that developed ADRs, the mean age was 47 * 25 years, 19.7% were men, the vast majority of
mestizo race (29.6%), 50 of them (27.4%) had some type of comorbidity. (Table 1) In the MS group, the median age was
38 + 35 years, the vast majority were men (39.5%) of mixed race (67.5%) and with some type of comorbidity (67.0%)
(Table 1).

Table 1 Demographic and clinical characteristics of the patients included in the study and stratified according to type
of pharmacovigilance events

Patients characteristics | ADR ME TF
n=55 n=126 n=1

Age (years), mean * SD 47425 38+35 18.+0.

Male, n (%) 36 (19.7) | 72(39.5) | 0(0.0)
Ethnicity, n (%)

White 1(0.5) 2(1.09) 0(0.0)
Mestiza 54 (29.6) | 123(67.5) | 1(0.5)
Comorbidities, n (%) 50 (27.4) | 122(67.0) | 0(0.0)
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Pharmacovigilance

Pharmacological Group, n (%)

Analgesic - Antipyretics | 14 (7.6) | 38(20.8) | 0(0.0)
Central- Analgesic 6.(3.2) 4(2.1) 0(0.0)
Antibiotics 18(9.0) | 45(24.7) | 1(0.5)
Other 17 (9.3) | 39(21.4) | 0(0.0)
Rout of Administration, n (%)

Oral 2(1.0) 0 (0.0) 0(0.0)
Intravenous 50(27.4) | 0(0.0) 0(0.0)
Subcutaneus 3(1.0) 0(0.0) 0(0.0)

ADR = Adverse drug reaction; ME = medication error; TF = therapeutic failure; SD = standar deviation.
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Figure 1 Flow chart of eligible patient and included for the analysis, according to type of pharmacovigilance events
(March 2018 - March 2019) in of Reference Center

3.1. Pharmacovigilance

Antibiotics and analgesics - antipyretics were the pharmacological groups responsible for the highest number of cases

of ADRs (accounting for 9.0% and 7.6% respectively) and EM (24.7% and 20.8% respectively). (Table 1).
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4., Discussion

The development, research and innovation of medicines provides data related not only to their efficacy, but also to their
safety profile; however, only its use in the general population and the conditions of routine practice allow it to be known
more precisely.

The pharmacovigilance with its activities related to the detection, evaluation, understanding and prevention of ADRs -
, has implications at all levels of care: hospital setting, emergency services and first level of care [9]. This is crucial in the
prevention of ADRs.

In a systematic review, it was found that the hospital stay in patients with ADRs is possibly prolonged 8.8 days (range:
0.15 to 19.2 days), then expected in a hospitalization [10], increasing the cost- risk, this shows that prevention is
fundamental, before, during and after the use of a medicine.

On the other hand, the international drug surveillance program of the World Health Organization reported that the
prevalence of Adverse Drug Reactions in the world population varies between 0.7% to 35% [11], being similar to the
prevalence of RAMS found in our cohort with a calculation of 0.10%, demonstrating that the result is integrated to what
the United Nations organization proposes.

Some characteristics of ADRs, which have been detected in this analysis, are like other studies [12], and the increase in
the frequency of appearance is reflected in middle adulthood [13], however, in contrast to other publications, the
presence of adverse reactions and other associated events. It has been represented with the highest percentage, by the
male sex.

Comorbidities are still important, and their presence is observed in almost all the notifications received. In the near
future, this public health activity, and specifically the surveillance of AMRs, will have a greater influence on patients,
prescribers, and political decision-makers, as well as the transnationals that produce medicines [13].

The findings in other studies show interethnic variability [14], differ from what was found in this research, and reflect
the need to carry out more explorations and determine their implications. Institutional pharmacovigilance systems
contribute substantially to public health by developing new management methods for drug safety, generating skills in
terms of evaluation, effectiveness - risk [4], for which they constitute a fundamental axis in good pharmacovigilance
practices.

It is known that ARCSA in Ecuador, as a national regulatory and control institution, registers and informs international
organizations of AMR suspicions that arise in each public and private center in the country, where medicines are used.

5. Conclusion

The ADRs, ME present an important prevalence, for this reason it is mandatory that all health institutions have
pharmacovigilance systems that allow early detection of these events and report them for a better quality in the care of
people within a public policy of quality and safety of care.

This manuscript is probably the first research study that describes ADRs, ME and TF, their prevalence and associations,

in an Ecuadorian health institution, this study will guide the conduct of new research, thanks to the implementation of
a pharmacovigilance system in the institution.
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