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Practices described as traditional medicine may coexist with formalized, science-basedmedicine. In this context, the present study
aimed to verify the profile of the elderly who consumed herbalmedicines concomitantly withmedications and to identify suspected
adverse drug reactions (ADRs) in the Brazilian Amazon (Macapá,Amapá).The study was carried out in two steps: a cross-sectional
study (structured questionnaire) and a clinical study (pharmacotherapeutic follow-up). Out of 208 participants, 78.8% were female
with age between 60 and 69 years (58.7%), 59.1%used herbalmedicines concurrentlywithmedications, and 40.9%did not report use
of herbal medicine. Losartan was the most used medication, and Lippia alba (Mill.) N.E. Br was the most common herbal medicine
used. The total prevalence of suspected ADRs, among the elderly who answered the structured questionnaire, was 41.3%, with
27.4% being in the elderly who used herbal medicines and medications, and 13.9% being in the elderly who used only medications.
Meanwhile, the total prevalence of suspected ADRs was 71.0% among the elderly patients who underwent pharmacotherapeutic
follow-up, 60.5% in elderly who used herbal medicines and medications, and 10.5% in elderly who used only medications. The
most reported ADR symptoms were related to disorders that affect the nervous system (38.4%) in the structured questionnaire and
related to digestive disorders (36.4%) in the pharmacotherapeutic follow-up. The probability associated with the occurrence of a
given ADR in the face of a set of demographic, socioeconomic, and clinical variables was estimated; the results showed that, in
the studied population, only sex (p = 0.030) had an influence on the occurrence of ADR. The prevalence of ADRs with probable
causality was high in this study population, but it was only sex-related, although more prevalent in the elderly who consume herbal
medicines.

1. Introduction

Herbal medicines are widely used in healthcare worldwide,
mainly in local communities that have a long history of their
use in traditional medicine, defined by World Health Orga-
nization (WHO) as “the sum total of the knowledge, skills,
and practices based on the theories, beliefs, and experiences

indigenous to different cultures, whether explicable or not,
used in the maintenance of health as well as in the prevention,
diagnosis, improvement or treatment of physical and mental
illness” [1]. In Brazil, traditional medicine was historically
built from a combination of knowledge and practices of
different peoples, especially indigenous groups, Europeans,
and Africans [2, 3].
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The phytomedicine (the use of herbal medicines with
therapeutic properties) in the Brazilian Amazon has emerged
from a long historical tradition of using products from nature
for curing diseases. Several factors contribute to the increased
demand for these products, such as rich biodiversity, cultural
knowledge, and social and economic factors [4]. Medicinal
plants are customarily cultivated or extracted from native
vegetation and are increasingly being purchased in local
markets, pharmacies, and other establishments.

Many countries have practices described as traditional
medicine which may coexist with formalized, science-based,
and institutionalized systems of medical practice represented
by biomedicine, here defined as the hegemonic medical
system based on the principles of Western science, where
both are considered as complementary [4–6].

Since the late 70s, in various statements and resolutions,
the WHO has expressed its commitment to encourage
the formulation and implementation of public policies for
integrated and rational use of traditional medicine (comple-
mentary/alternative medicine) and biomedicine in national
healthcare, as well as the development of studies for bet-
ter scientific knowledge about its safety and efficacy [7].
The documents “WHO Strategy on Traditional Medicine
2002–2005” [8], “WHO Guidelines on Safety Monitoring of
Herbal Medicines in Pharmacovigilance Systems” [9], and
“National Policy on Traditional Medicine and Regulation of
Herbal Medicines” [10] reaffirm the development of these
principles.

In 2006, Brazil’s Ministry of Health Brazilian estab-
lished a National Policy for Integrative and Complemen-
tary Practices (PNPIC), which include traditional medicine.
This policy caters mainly the need to understand, support,
incorporate, and implement experiences with integrative
practices (which include traditional medicine) that had
already been developed in primary healthcare in many
cities and states [11, 12]. This system is contemplating the
doctrinal principles of Unified Health System (SUS) as
universality, equity, and integrality and helps to strengthen
the system, which is a social victory of the Brazilian people
[7].

During the last years, many countries have established
or initiated the process of establishing national regulations
regarding herbal medicines which is a key mean to ensure
the safety, efficacy, and quality of herbal medicinal prod-
ucts. Adverse events arising from consumption of herbal
medicines may be due to any one of a number of factors.
These include the use of the wrong species of plant by
mistake, adulteration of herbal products with other, unde-
clared medicines, contamination with toxic or hazardous
substances, overdosage, misuse of herbal medicines either
by the healthcare providers or the consumers, and use of
the herbal medicines concomitantly with other medications.
Therefore, the analysis of adverse events related to the use of
herbal medicines is more complicated than in the case of the
medication [9, 10].

Ethnobotanical/ethnopharmacological studies have been
used extensively to describe uses, doses, dosages, and sources
and methods of preparation of traditional herbal medicines,
but their application to date in examining adverse effects,

responses to adverse effects, contraindications, toxicity, and
other aspects relevant to safety is limited [13].

In recent years, there has been increasing recognition of
the need to develop pharmacovigilance (safety monitoring)
systems for herbal medicines. In Brazil, as in other countries,
medicinal herbs are traditionally considered to be “natural
and therefore free of risks” [13, 14]. Pharmacovigilance
practices and tools though have developed in the context of
the biomedicine, have rarely considered the complexities of
monitoring the safety of medicines sourced from plants [15],
and require collecting more information about their methods
of preparation, administration, adverse events, contraindica-
tions, and precautions [13].

Herbal medicines use is relatively common among
elderly. However, these individuals are considered a ‘special
population’ because they differ from younger adults in
terms of comorbidity, polypharmacy, pharmacokinetics, and
greater vulnerability to adverse drug reactions (ADRs) [16–
18] defined as any harmful, unintentional, or undesirable
effect caused by a medication at doses used in humans
for prophylaxis, diagnosis, or therapy [19–21]. Therefore, an
herbal medicine surveillance scheme is essential to promote
their safe use among the elderly and identify probable ADRs.

In this context, the present study aimed to verify the
profile of the elderly who consumed herbal medicines con-
comitantly with medications and to identify suspected ADRs
through a structured questionnaire and pharmacotherapeu-
tic follow-up in the Brazilian Amazon (Macapá, Amapá).

2. Methods

Study design and setting. This study was carried out in two
stages: (1) a cross-sectional study and (2) a clinical study used
to obtain further information, especially on suspected ADRs.
All steps were carried out from May 1, 2016, to October 1,
2017, at the Frei Daniel de Samarate Primary Healthcare Unit
in the city of Macapá (latitude 00∘02󸀠18.84󸀠󸀠N and longitude
51∘03󸀠59.10󸀠󸀠W), located in the north of Brazil. The town has
an estimated area of 6,503.458 km2, with a population of
over 398,204, out of which 20,508 are elderly individuals
[27]. Macapá is situated in the Plateau of the Guianas in the
southeast of the state of Amapá, and the state is bounded by
the state of Pará in the west and south; by French Guiana
in the north; by the Atlantic Ocean to the northeast; by the
mouth of the Amazon River to the east; and by Suriname to
the northwest, with few land connections with other parts of
Brazil [27].

Participants (recruitment, inclusion, and exclusion cri-
teria). Elderly users of the basic health unit who met the
following inclusion criteria were invited to participate in the
study: people were at least 60 years of age, were nonindige-
nous (according to ethical criteria (because studies involving
indigenous people and their knowledge/culture must follow
specific ethical recommendations), were in perfect mental
health (determined throughmedical record review), and have
had provided free and informed consent. Those who did not
meet the inclusion criteria were excluded from the study.

Variables. Data collection was performed using struc-
tured questionnaires and pharmacotherapeutic follow-up.
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The information obtained included participants sociode-
mographic characteristics (age, sex, marital status, income,
schooling, and income source), clinical factors (pharma-
cotherapy, polypharmacy: ≥5 drugs [23], herbal medicines
used, pharmacotherapeutic experience, the results of labo-
ratory tests, therapy safety, social drug use, immunizations,
allergies, and alerts) and suspected ADRs.

Data sources/measurement. In the structured ques-
tionnaire, prepared by the authors, data were obtained
through face-to-face interviews, and pharmacotherapy anal-
ysis included prescription medications, over-the-counter
(OTC) medications, and herbal medicines. The instrument
used for the research (structured questionnaire) is a method
used widely in collecting pharmacoepidemiological data [28,
29]. We considered as medicines over-the-counter (OTC)
those reported by the elderly to be used without guid-
ance/medical prescription and which were contained in the
OTC list [30], which defines medicines that can be sold
without a prescription in Brazilian territory, and they were
analyzed as the other medicinal products, without distinc-
tion.

Pharmacotherapeutic follow-up is a practice that can be
performed by several methods—such as SOAP, Subjective
Objective Assessment Plan [31]; Dader [32]; and the PWDT,
Pharmacist’s Workup of Drug Therapy [33, 34]—and was
developed by pharmacists in response to a need for ongo-
ing treatment of medication-based health problems and to
help achieve the patient’s therapy goals, thereby optimizing
the patient’s medical experience. The pharmacotherapeutic
follow-up is very useful and efficient for the detection of drug-
related problems (DRP) that may indicate suspected adverse
drug reactions.

In this study, the method used was the Pharmacist’s
Workup of Drug Therapy (PWDT) [33, 34], the standard for
pharmacotherapy follow-up and ADR investigation. The plan
of pharmaceutical care was built up in the first consultations,
according to the recommendations of the chosen method,
starting from the detection of drug-related problems (DRP)
and analysis of these problems, to define the necessary
interventions. Subsequently, the impact of the interventions
was assessed through their clinical significance and codes
that describe whether the intervention was appropriate,
indifferent, or inappropriate [35, 36]. The entire working
procedure during the consultations was duly documented
and recorded as recommended by the method [33, 34]
and this information was also used to observe or measure
the patients positive experience with drug therapies (effec-
tiveness) and to verify or measure any undesirable effects
the patient may have experienced during the drug therapy
(safety). Only the initial steps of the follow-up (drug-related
problems and analysis of these problems) were analyzed
in the present study and no information was used on the
interventions.

From both instruments, it was necessary to obtain
information regarding (1) the identification of suspected
ADR related to herbal medicines and medications and (2)
identification of the drug therapy problems, especially those
concerning safety. The observations and inferences were
analyzed in pairs. Confirmation and management of the

suspected ADRs were carried out by evaluating the potential
causality and temporal association between the occurrence
of the event and the use of medications [16–20] or/and
comparing the events in our study with ADRs previously
reported in the scientific literature.

Bias. Information about the possible ADRs was initially
obtained through a structured questionnaire; suspected cases
of ADRwere then sent to the pharmacotherapeutic follow-up
service for amore detailed evaluation. However, adherence to
the service was low and may have led to an underestimation
of the information.

Sample size and quantitative variables. All the elderly
who met the inclusion criteria were enrolled in the study,
totaling 208 participants. The selected patients answered the
structured questionnaire, and after analysis of the data, those
with suspected ADR were invited to participate in the next
step, the pharmacotherapeutic follow-up; of those invited,
only 38 agreed to participate.

Statistical analyses. BioEstat� 5.3 software was used for
statistical analyses; the hypotheses were bidirectional (𝜇1
̸= 𝜇0), and 𝛼 = 0.05. Descriptive statistic (mean, standard

deviation, frequency) was used to characterize the population
and its variables. Student T-test was also used to check
the difference between medication used, health problems,
polypharmacy, and ADR potentially (discrete quantitative
variables). Logistic regression was used to estimate the proba-
bility associated with the occurrence of a given event (ADRs)
in the face of a set of explanatory variables (demographic,
socioeconomic, clinical variables).

Ethical aspects. This study was performed following the
Code of Ethics of the World Medical Association. It was
approved by the Human Research Ethics Committee of the
Federal University of Amapá (CAAE 38400314.9.0000.0003),
and all the patients signed a free and informed consent term
authorizing the study.

3. Results

In total, 208 patients were interviewed, representing 1% of
the elderly population of the city of Macapá [9] and 1.2%
of the elderly population assisted by the Brazilian Health
Unit System. Table 1 shows that the mean age of the elderly
participants was 69.4±7.5, and themajority of the participants
in the study were female (79.8%); 60 to 69 years old, the
youngest age group (58.7%); either not married, widowed, or
divorced (68.8%); and educated at the primary level (51.1%).
Additionally, most study participants had an average income
of ≤$588.80 (74.0%).

Out of the 100% patients (208) analyzed, 59.1% (123)
used herbal medicines concurrently with medications and
40.9% (85) did not report the use of any herbal medicine
in their pharmacotherapy. Hypertension, rheumatic diseases,
diabetes, gastritis, and dyslipidemia were the most prevalent
diseases (Table 2), constituting the average number of dis-
eases with a value of 2.2±1.1, and elderly people who used
herbal medicines in combination with medications presented
more health issues (1.6±1.0) comparedwith patients whoused
onlymedications (1.9±1.0).Most of the elderly (81.7%) did not
practice polypharmacy (≥5 medications).
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Table 1: Demographic and socioeconomic characteristics of the
elderly participants obtained through the structured questionnaire
(N = 208), Macapá, Brazil, 2016-2017.

Demographic and Socioeconomic Index
Structured

questionnaire
N %

Gender
Female 166 79.8
Male 42 20.2

Total 208 100
Age group (years)

60-69 122 58.7
70-79 62 29.8
≥80 24 11.5

Total 208 100
Marital status

Not married, widower and divorced 143 68.8
Married 65 31.2

Total 208 100
Education level
Not formal education 48 23.1

Primary education 105 50.1
Secondary or postsecondary education 55 26.4

Total 208 100
Household income/month∗

≤$588.80 154 74.0
>$588.80 ≥$2.650.00 46 22.1
>$2.650.00 08 3.9
Total 208 100
∗In US dollars according to the Brazilian Central Bank [22] in 01/08/2018
(R$3.24).

In order to estimate the probability associated with the
occurrence of a given event (ADRs) in the face of a set
of demographic, socioeconomic, and clinical variables, a
multiple logistic regression was performed. The dependent
variable (Y) was the suspected ADR, and the independent
variables were age, schooling, sex, number of health prob-
lems, polypharmacy, and usage of herbal medicines. The
results showed that in the studied population, only sex (p
= 0.030; CI 95% 0.23 to 0.93) had an influence on the
occurrence of suspected ADR. However, when estimating
the Y value, it was possible to observe that the elderly who
use herbal medicines have a 93.4% probability of developing
ADR, while the elderly who do not use herbal medicines have
a probability of 90.51%.

The medications most commonly prescribed (struc-
tured questionnaire) and used were losartan, glibenclamide,
omeprazole, and metformin (Table 3), and the mean number
was 2.9±1.4 by patient.

Table 4 shows the most frequently reported herbal
medicines used by elderly participants, according the struc-
tured questionnaire, along with their botanical names,

reported properties, and uses. Lippia alba (Mill.) N.E. Br
(Cidreira, 19.9%) and the Peumus boldus Molina (Boldo,
11.1%) were the most frequently consumed.

According to the elderly, the herbal medicines were
mostly obtained in fairs or popular markets (51.6%) and in
garden (37.0%), while health establishments and pharma-
cies were the last options (11.4%). Presentations of herbal
medicines especially used were infusion/tea (59.5%) and
plant extracts (27.5%). Oral use (84.2%) was the most com-
mon mode of use of herbal medicines in this population
(Table 5).

Compared with the results obtained in the structured
questionnaire, the pharmacotherapeutic follow-up was per-
formed through the PWDT methodology, standard method,
and validated for clinical follow-up of pharmacotherapy. All
the elderly with potential ADRs were invited to participate in
this stage of the study, but only 38 accepted, 33 of whomwere
elderly who used herbal medicines andmedicines, and 5 used
only medicines. The medicines most commonly prescribed
and used by the elderly who underwent pharmacotherapeutic
follow-up were losartan and omeprazole (Table 6).

Table 7 shows the most frequently reported herbal
medicines used by the elderly participants of pharmacother-
apeutic follow-up, along with their botanical names, reported
properties and uses. The Peumus boldus Molina (Boldo,
19.4%) and Lippia alba (Mill.) N.E. Br (Cidreira, 16.7%) were
the most frequently consumed, as well as the refueling in the
pharmacotherapeutic follow-up.

Regarding the potential ADRs, among the elderly who
answered the structured questionnaire, there was a total
prevalence of 41.3%, with 27.4% being in the elderly who used
herbal medicines and medicines, and 13.9% in the elderly
who used only medicines. Among the elderly people with
suspected ADRs selected by the structured questionnaire
who agreed to continue the investigation, 71.0% (27) had their
ADRs confirmed. It was only possible to define the ADRs
in the structured questionnaire and pharmacotherapeutic
follow-up as shown in Table 8.

The most frequently reported ADR symptoms were
related to nervous system disorders (38.4%) in the structured
questionnaire and related to digestive disorders (36.4%) in
the pharmacotherapeutic follow-up (Table 9).

4. Discussion

As a result, increased use of herbal medicines in the Brazilian
primary healthcare system has been stimulated [11–37] not
only because of the international trend toward the use of
more natural treatments but because these treatments are
part of the local culture. Therefore, facilitating improved
communication in pharmacovigilance is necessary [38, 39] by
creating databases for phytotherapy programs and develop-
ing and implementing bettermethods for causal investigation
of adverse reactions to herbal medicines.

It was possible to associate suspected ADR with sex,
indicating that women are more likely to develop ADR, as
already shown in other studies where hormonal factors may
influence the establishment of an ADR [40, 41]. Besides that,
within the elderly population in this study, we observed a high
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Table 2: Clinic characteristics regarding only medication and herbal medicines in combination with medication use reported by the elderly
participants (N=208), Macapá, Brazil, 2016-2017.

Clinic Index Onlymedications use n
(%)

Herbal medicines and
medications use n (%) Total n (%) p value∗∗

Health problems

p = 0.004

Hypertension 58 (35.8) 64 (33.0) 122 (34.3)
Rheumatic diseases 29 (17.9) 44 (22.7) 73 (20.5)
Diabetes 19 (11.7) 28 (14.4) 47 (13.2)
Heart problems 12 (7.4) 8 (4.1) 20 (5.6)
Gastritis 4 (2.5) 12 (6.2) 16 (4.5)
Dyslipidemias 8 (5.0) 6 (3.1) 14 (3.9)
Depression 4 (2.5) 4 (2.1) 8 (2.25)
Labyrinthitis 2 (1.2) 6 (3.1) 8 (2.25)
Others 26 (17.2) 22 (11.3) 48 (13.5)
Total 162 (100) 194 (100) 356 (100)

Polypharmacy∗

p < 0.0001Yes 10 (11.8) 36 (29.3) 46 (22.1)
No 75 (88.2) 87 (70.7) 162 (77.9)
Total 85 (100) 123 (100) 208 (100)

Adverse Drug Reaction (ADR) suspected
Yes 29 (34.1) 57 (46.3) 86 (41.3) p = 0.045
No 56 (65.9) 66 (53.7) 122 (58.7)
Total 85 (100) 123 (100) 208 (100)

∗Classification according to Kennerfalk et al. (2002) [23]. Polypharmacy: ≥5 medicines.
∗∗Student T-test.

prevalence of the use of herbal medicines, as the majority of
the participants were females, whichmay have influenced the
results.The high consumption of herbal medicines associated
with the high level of female participation in this study
is supported by the findings of gender-based comparative
studies of the knowledge about medicinal plants. Regarding
social roles, women are classified as wives and daughters
who oversee family health, including diagnosing illnesses
and knowing their prognosis; they are also responsible for
implementing the first treatments [42–44].

Most of the elderly participants in this study were 60
to 69 years of age, the youngest category, probably due to
the demographic characteristics of the region, where the
life expectancy is not high. Age did not show a significant
influence on the occurrence of ADRs, although many studies
indicate an increased risk of ADRswith age [15–41], so studies
in this population with a larger age group should clarify this
probability better.

Polypharmacy is an important concern for elderly people
because they use multiple medications for long periods of
time, increasing the likelihood of medication interactions
and ADRs [45–47]. The clinical profile of the elderly in
this study was relatively comparable to their pharmacother-
apeutic profile; specifically, the most prevalent diseases were
hypertension, rheumatic diseases, diabetes, and gastritis, and
the medications used to treat them were losartan, gliben-
clamide, and omeprazole. These data also demonstrated that
rheumatic diseases, although reported by the participants,
were not frequently treated using medications.

While medications are primarily used for blood pressure
problems, general pain, and endocrine and nutritional dis-
eases [4], herbal medicines typically are used to treat simple
conditions such as digestive and respiratory problems and
general pain [48].This is supported by the data in the present
study, wherein the herbal medicines most often reported by
the elderly participants were Lippia alba (Mill.) N.E. Br and
P. boldus (Molina); the main indications for both of these
medicines are for relaxation and digestive problems, and
digestive system problems were the third most cited health
problem.

Studies of the medicinal use of herbs in Brazil have
shown that the most used dosage forms were infusion and
decoction, followed by the use of fresh herbs and their use
in bathing [49]. In this study, the most frequently reported
pharmaceutical formulations were infusion/tea with herbs.
Most likely, infusion/tea is most commonly used due to the
simplicity of the preparation techniques. Findings fromother
studies corroborated this, showing that the main sources
of herbal medicines were free markets, traditional healing
homes, other sources, and lastly drugstore [49, 50]. The
methods of administration of the herbal medicines identified
in this study were oral and topical, but another study
demonstrated that in African populations, the main routes of
administration, in addition to oral and topical, also included
respiratory [51].

It is important to note that certain ethnobotanical/eth-
nopharmacology aspects can be influenced by the regional,
environmental, conservation, and storage factors of herbal
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Table 3: Medications reported by the elderly participants on the structured questionnaire (N=208), Macapá, Brazil, 2016-2017.

Medications ATC∗ Only medication use
n (%) Herbal medicines andmedication use n (%)

Acetylsalicylic acid N02BA01 15 (6.0) 10 (2.8)
Alprazolam N05BA12 3 (1.2) 0 (0.0)
Amiodarone C01B 1(0.4) 7 (2.0)
Amitriptyline N06AA 1(0.4) 1 (0.3)
Amlodipine C08CA01 2 (0.8) 6 (1.7)
Atenolol C07A 2 (0.8) 4 (1.1)
Atenolol C07AB03 5 (2.0) 4 (1.1)
Calcium A12A 8 (3.2) 10 (2.8)
Captopril C09AA01 6 (2.4) 7 (2.0)
Carisoprodol M03 6 (2.4) 10 (2.8)
Carvedilol C07A 2 (0.8) 4 (1.1)
Chlorpheniramine R06AB02 2 (0.8) 3 (0.8)
Clopidogrel B01A 2(0.8) 3 (0.8)
Compounded drugs 11 (4.3) 15 (4.2)
Diazepam N05BA01 5 (2.0) 5 (1.4)
Diclofenac M01AB05 8 (3.2) 12 (3.4)
Digoxin C01A 1(0.4) 3 (0.8)
Dimenhydrinate A04AD 3 (1.2) 4 (1.1)
Esomeprazole A02B 1(0.4) 1 (0.3)
Ferrous Sulphate B03A 2 (0.8) 1 (0.3)
Glibenclamide A10BB01 10 (4.0) 19 (5.3)
Haloperidol N05B 1(0.4) 1 (0.3)
Hydrochlorothiazide C03AA03 9 (3.6) 7 (2.0)
Ibuprofen M01A 5 (2.0) 12 (3.4)
Insulin A10AC01 3 (1.2) 8 (2.2)
Losartan C09AA01 26 (10.3) 33 (9.2)
Meloxicam M01AC06 6 (2.4) 1 (0.3)
Metformin A10BA02 6 (2.4) 13 (3.6)
Naproxen M01A 3 (1.2) 4 (1.1)
Nifedipine C08CA05 5 (2.0) 6 (1.7)
Nimesulide M01AX17 1 (0.4) 9 (2.5)
Omeprazole A02BC01 9 (3.6) 15 (4.2)
Pantoprazole A02B 1(0.4) 1 (0.3)
Paracetamol N02BE01 1 (0.4) 12 (3.4)
Propranolol C07A 3 (1.2) 3 (0.8)
Ranitidine A02BA02 3 (1.2) 3 (0.8)
Salbutamol R03 1(0.4) 3 (0.8)
Scopolamine A03BB01 3 (1.2) 6 (1.7)
Sertraline N06A 2 (0.8) 1 (0.3)
Simvastatin C10AA01 9 (3.6) 4 (1.1)
Zolpidem N05 5 (2.0) 7 (2.0)
Others 53 (21.0) 78 (21.8)
Total 251 (100)∗∗ 358 (100)∗∗
∗Classification according to the Anatomical Therapeutic Chemical Code (ATC code) [24].
∗∗Without statistical meaningful difference between the amount of medications used in the groups (student t; p = 0.4470).

https://www.whocc.no/atc_ddd_index/?code=A10BB01
https://www.whocc.no/atc_ddd_index/?code=C03AA03
https://www.whocc.no/atc_ddd_index/?code=C08CA05
https://www.whocc.no/atc_ddd_index/?code=M01AX17
https://www.whocc.no/atc_ddd_index/?code=N02BE01
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Table 5: Characteristics of herbalmedicine use reported by the elderly participants on the structured questionnaire.Macapá, Brazil, 2016-2017.

Characteristics Structured questionnaire
N %

Origin of herbal medicines∗
Fairs or popular markets 95 51.6
Garden 68 37.0

Drugstore 21 11.4
Total 184 100

Presentations∗∗
Infusion/Tea 188 59.5
Plant extracts 87 27.5
Gel with plant ingredients 23 7.3
Oils 18 5.7
Total 316 100

Mode of administration∗∗
Oral 266 84.2
Topic 50 15.8
Total 316 100
∗Some herbal medicines, according to the self-report of the elderly, were obtained in more than one place according to availability.
∗∗The 316 herbal medicines used by the elderly were classified according to the mode of preparation (pharmaceutical form) and the route of administration
according to the structured questionnaire.

Table 6: Medications used in combination or not with herbal medicines by elderly participants as determined by pharmacotherapeutic
follow-up (N=38), Macapá, Brazil, 2016-2017.

Medications ATC∗
Pharmacotherapeutic follow-up

Only medication use n
(%)

Herbal medicines and
medication use n (%)

Losartan C09AA01 3 (11.5) 25 (12.3)
Omeprazole A02BC01 4 (15.4) 24 (11.8)
Diclofenac M01AB05 2 (7.7) 15 (7.3)
Glibenclamide A10BB01 3 (11.5) 12 (5.9)
Hydrochlorothiazide C03AA03 2 (7.7) 12 (5.9)
Insulin A10AC01 1 (3.9) 9 (4.4)
Acetylsalicylic acid N02BA01 3 (11.5) 9 (4.4)
Nimesulide M01AX17 1 (3.9) 7 (3.4)
Others 7 (26.9) 91 (44.6)
Total 26 (100)∗∗ 204 (100)∗∗
∗Classification according to the Anatomical Therapeutic Chemical Code (ATC code) [24].
∗∗There was statistical meaningful difference between the amount of medications used in the groups (Student t; p = 0.0004).

medicines. For the pharmacovigilance of herbal medicines,
the composition of the medicine, the therapeutic use, the
preparation and storage, the route of administration, the
dose, and the duration of administration are important
factors. Concerns about special patient groups, including
children and older patients, emphasize the importance of col-
lecting this information in pharmacoepidemiological studies
of medicinal plants [13]. In addition to providing more
detailed information on the standards for use, new tools for
investigating the causality of ADRs associated with herbal
medicines [52] have been developed to better elucidate
suspected cases.

Although the pharmacotherapeutic follow-up (PWDT) is
a recommendedmethod to assess the safety of pharmacother-
apy [33, 34], it is not readily applicable in places where there
is a scarcity of pharmacists or inadequate infrastructure and
training. Besides, the population does not recognize yet the
benefits and necessity of pharmacotherapeutic monitoring,
demonstrated in this study with the lack of availability by the
elderly population to be monitored. Therefore, it is possible
to suggest the necessity and feasibility of using the structured
questionnaire as a screening tool for ADRs that may help
establish an active phytopharmacovigilance in regions with-
out pharmacotherapeutic follow-up services widely available
and without the infrastructure for its implementation.

https://www.whocc.no/atc_ddd_index/?code=A10BB01
https://www.whocc.no/atc_ddd_index/?code=C03AA03
https://www.whocc.no/atc_ddd_index/?code=M01AX17
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Table 8: Frequencyof ADRs in elderly participants based on theADR causality assessmentmethodsWHO [19, 20],Macapá, Brazil, 2016-2017.

ADR causality
assessment

Structured questionnaire Pharmacotherapeutic
follow-up

Only medication
use n (%)

Herbal medicines
and medication

use n (%)

Only medication
use n (%)

Herbal medicines
and medication

use n(%)
Defined 0 (0.0) 0 (0.0) 2 (50.0) 9 (39.1)
Probable 4 (13.8) 2 (3.5) 1 (25.0) 8 (34.8)
Possible 21 (72.4) 46 (80.7) 1 (25.0) 5 (21.3)
Unlikely 4 (13.8) 9 (15.8) 0 (0.0) 1 (4.3)
Total 29 (100) 57 (100) 4 (100) 23 (100)

Table 9: Frequency of ADRs confirmed/defined in elderly participants based on the terminology for coding clinical information in relation
to medical therapy [26], Macapá, Brazil, 2016-2017.

Variable Structured
questionnaire n (%)

Pharmacotherapeutic
follow-up n (%)

Nervous system 28 (38.4) 5 (22.7)
Digestive system 19 (26.0) 8 (36.4)
Symptoms, signs and abnormal
clinical and laboratory findings,
not classified elsewhere

13 (17.8) 5 (22.7)

Circulatory system 7 (9.6) 2 (9.1)
Skin and subcutaneous tissue 5 (6.8) 2 (9.1)
Respiratory system 1 (1.4) 0 (0.0)
Total 73 (100) 22 (100)

It is important to emphasize that a suspected ADR needs
to be evaluated through algorithms to determine the causality
of an ADR as described by Naranjo [53], Karch & Lasagna
[54], WHO [20], and Mastroianni et al. [52]. This demon-
strates how important it is to evaluate pharmacotherapy
and the complexity of investigating ADRs associated with
herbal medicines. It was also observed that the identification
of definitive ADRs was possible only through pharma-
cotherapeutic follow-up, but probable and possible events
were identified by both tools (structured questionnaire and
pharmacotherapeutic follow-up). ADRs were very frequently
identified using the questionnaire, probably because, unlike
the pharmacotherapeutic follow-up, only limited informa-
tion is needed.

It was also possible to verify that polymedication may
increase the probability of ADRs because the average number
of medications identified by elderly participants in the phar-
macotherapeutic follow-upwasmuchhigher than the average
number of medications reported in the structured question-
naire, corroborating other studies [19–55]. The classification
of ADRs according to the WHO system [20] revealed the
high frequency of ADRs related to the nervous and digestive
systems, suggesting the hypothesis that herbal medicines are
being used to treat ADR symptoms because they are used as a
relaxation and in the combat of digestive discomfort or pain
and not health problems, as described by the elderly and the
classifications of ADRs. Another explanation is that herbal
medicines are generally used to treat simple diseases such as
digestive, respiratory, or general pain [4]

Encouraging routine reporting of adverse events related
to herbal medicines and promoting studies of the interaction
between herbal medicines and medications are also essential
so that this information can be used to guide clinical practice.
In addition, to be able to effectively recommend the use
of phytotherapy as a therapeutic option for health system
patients, increased investment in studies to develop more
reliable data collection methods according to the existing
recommendations [56] is necessary to obtain better informa-
tion for both passive and active pharmacovigilance. Informa-
tion obtained from spontaneous reports, case series, cross-
sectional studies, case-control studies, and cohort studies
is important [19–21, 23, 27–29] to better evaluate the risks
and consequences of the use of herbs in combination with
medications. As a result, more data regarding the safety and
efficacy of phytotherapy would be generated, leading to a
greater incentive for biomedical medicine to provide more
feasible integrative medicine services.

Limitations of the study are as follows: botanical identifi-
cation of medicinal plants has not been done; some variations
in the scientific species may occur; in addition, the sample
size of the study can be also considered as one of the
limitations.

5. Conclusion

This study showed that in a region of the Brazilian Amazon
(Macapá, Amapá), the elderly people who consume the most
herbal medicines are younger, female, of low-income, and
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literate. The prevalence of ADRs with probable causality was
high in this study population, but it was only sex-related,
although more prevalent in the elderly who consume herbal
medicines.

Regarding the potential ADRs, among the elderly who
answered the structured questionnaire, there was a total
prevalence of 41.3% of ADRs, with 27.4% being in the elderly
who used herbal medicines and medicines, and 13.9% being
in the elderly who used only medicines. it was also possible
to observe that when used, the herbal medicines had as
main objective to combat symptoms of diseases or, possibly,
to combat ADR symptoms caused by the medications used
to treat chronic diseases. The results of this study showed
the need to actively investigate suspected ADRs, and the
structured questionnaire used was an effective and low-
cost alternative tool for the screening of suspected ADRs
in this study population. In view of the unique regional
characteristics, adequate phytopharmacovigilance systems
with multiple approaches are needed to overcome the special
challenges, and the structured questionnaires as well as a
therapeutic follow-up can be useful approaches to increase
the likelihood of ADR detection
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