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Abstract

The Hypericum perforatum, also known as St John’s, is mainly used as antidepressive. The objective of this study was
to understand the educational level of pharmacists about H. perforatum, including their knowledge about the indication,
contraindication, treatment time, adverse effects, pertinent care, and the existence of educational training for pharmacists. A
survey was applied on pharmacists to access their knowledge about H. perforatum. The data analysis included the distribution
of the relative frequencies and the crossing of the variables for the analysis of the aspects of interest, using the chi-square test and
IRAMUTEQ software for discursive questions. Differences were presented regarding the knowledge about the herbal medicine,
H. perforatum, among public and private pharmacists, as to the plant’s indication, dosage, interactions, adverse effects, and
care with the administration. These differences likely stem from variations in age, time of educational formation, and continued
education of the professionals interviewed in this study.

INTRODUCTION

Knowledge about plants and their medicinal properties, as well as their use for the purpose of treating and
curing diseases, is one of the oldest forms of medicinal practice in world¹. Since antiquity, myths, legends,
and traditions perpetuate the use of medicinal plants and reflect their vast employment in medicine over
time².

Although the global market for pharmaceuticals has been predominantly dominated by synthetically derived
products³, in recent years, there has been an increased investment in the search for alternative medicines
and in the therapeutic use of naturally sourced products, particularly plant derivatives4. The use of herbal
medicines in developed countries constitutes an alternative therapy², however many users believe that because
they are naturally sourced, medicinal plants pose no threat to the user’s health and are unfortunately unaware
that herbal medicines can induce serious adverse effects5. In this study, we highlight a plant with significant
medical potential,Hypericum perforatum L., an herbaceous, perennial commonly found in Europe, Asia,
Brazil, and the USA6, where it is commonly known as St. John’s wort7. Although,H.perforatum is composed
of more than 150 compounds with additive, synergistic, and partially antagonistic properties8, with the
most characteristic of the plant’s constituents being naftodiantrones (hypericin and pseudohypercicine),
floroglucinols (hyperforin), flavonoids, bioflavonoids, and xanthones9. This diversity of medicinally active
components and potential utilization e in the treatment of diverse pathologies has sparked significant interest
in the medicinal potential of H. perforatum.

The action mechanisms of H. perforatum have yet to be fully described due to the large abundance and
diversity of compounds contained within the plant. Traditional schools of thought have suggested that
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hypericin was the main active ingredient in H. perforatum extracts. However, studies have shown that
hyperforin is found in concentrations higher than that of hypericin within the plant8 and that hyperforin
may be primarily responsible for the antidepressant properties attributed to the plant9.

Therefore the use of H. perforatum extracts have become popular due to the plants’ beneficial effects on the
nervous system7. H. perforatum has been used for decades in clinical practice specifically in the treatment
of a range of mood disorders, presenting significant efficacy in the treatment of acute, mild to moderate
depression9,10,11,12. However, although it has a higher safety profile when compared to conventional antide-
pressants, H. perfuratum is not exempt from adverse reactions and drug interactions9,13,14. Some adverse
side effects attributed to H. perfuratum are gastrointestinal symptoms, allergies, dizziness, mental confusion,
fatigue, dry mouth and sedation, however these side effects from the use of H. perforatum considered to be
mild, moderate or transient in nature15. Additionally, important interactions are reported with conventio-
nal synthetic drugs such as diazepam and paracetamol6, antihistamines (fexofenadine), cardiovascular drugs
(warfarin), hypolipidemic like simvastatin, gastrointestinal drugs (omeprazole and loperamide), in addition
to oral contraceptives, corticosteroids, opioids, antineoplastics, and immunosuppressants8.

Considering these aspects, it is important for the health professionals to have in-depth the appropriate
knowledge of phytotherapeutics, specifically their interactions and adverse effects, before administering such
medicine or conducting a study on the use of these treatments. Among the health professional, pharmacists
have a key role in the process of the use of medicine once he is the last link between the prescription and
the use of medicine by patients. According to the American Society of Health-System Pharmacists (ASHP),
the mission of a pharmacist is to provide pharmaceutical care, which is defined as the direct, responsible
provision of medication-related care for the purpose of achieving definite outcomes that improve a patient’s
quality of life16. Therefore, it is of worth importance to develop a study of the use of medicine focused on the
knowledge aboutH. perfuratum of pharmacists from public and private pharmacy services-dispensing this
herbal medicine

MATERIAL AND METHODS

Data Collection

A cross-sectional, descriptive study was developed with the application of structured instruments for data
collection and interviews with pharmacists. The research was carried out in the city of Vitória-ES.The
data collection was performed over a period of three months, from March 2018 to May 2018. The sample
consisted of 29 pharmacists from 29 pharmacies from the Public Health Unit and 29 pharmacists from
randomly selected private pharmacies.

Inclusion and Exclusion Criteria

All pharmacists from the Public Pharmacy (Public Health Unit) in Vitoria (n=29) were included in the
sample, and the same quantity (n =29) were selected of pharmacists from Private Pharmacies, who agreed
to participate in the study and signed the Informed Consent Terms.

Ethical Aspects

The research project was submitted and approved by the Ethics Committee on Research in Human Subjects
of Universidade Vila Velha , under protocol n. 2.020.910.

Interview Data

Structured questionnaires containing discursive and objective questions were used to collect interview data.
The structured questionnaires were completed by the pharmacist in the presence of the researcher. The
structured questionnaires did not require the identification of the pharmacists, therefore, guaranteeing an-
onymity. The questionnaire was used to collect the following data: a) socioeconomic data; b) training time;
and c) knowledge about medication. The interviews were performed in order to assess the level of instruction
about the herbal medicine as well the level of knowledge about indication, contraindication, treatment time,
dosage, care in use, and interactions ofH.perforatum .
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Analysis

Data analysis included the distribution of relative frequencies and the crossing of variables for the analy-
sis of aspects of interest. A Chi-square test was used to compare the proportions obtained in relation to
pharmacists’ knowledge according to the selected variables.IRAMUTEQ(Interface de R pour les Analyses
Multidimensionnelles de Textes et de Questionnaires )software was applied to discursive questions to analyze
test data.IRAMUTEQ is a free open source software developed by Pierre Ratinaud17-18and licensed by GNU
GPL (v2), which allows for statistical analysis on textual bodies and on individual tables or words. Statistical
Package for the Social Sciences (version 17) was used to compile and analyze the data.

RESULTS AND DISCUSSION

Fifty-eight questionnaires were delivered to 29 pharmacists from the Public Health Units of Vitória and 29
pharmacists from randomly selected Private Pharmacies. Three pharmacists from the Public Health Units
and two from Private Pharmacies declined to participate in the survey. Thus based on the inclusion criterion
initially established in the study, 26 questionnaires were analyzed from 26 pharmacists in the Public Health
Units of Vitória and 27 questionnaires from 27 pharmacists from the Private Pharmacies.

The main results are shown in table 1.In the group of private pharmaciesthe majority of pharmacistswere
in the range of 18-30 years old and in the other group were in the range of 31-42 years old. In the Private
Pharmacies group, there were no pharmacists over 42 years old, exhibiting that this pharmacies have profes-
sionals younger than the Public Health Units group.Oliveira19also found a similar demographic profile,when
analyzing the age range of pharmacists in Brazil. The authors identified that the majority of participating
professionals were 30 years of age, constituting a young group of pharmacists, trained for a maximum of five
years in private college.

In general, the public services there was a higher number of female professionals compared to men, while
in private pharmacies the number of women and men was similar. Oliveira19 also observed the prevalence
of women in the profession while investigating the sociodemographic profile of pharmacists in public and
private establishments. In terms of time spent in the pharmacist profession, the majority of Public Health
Unit professionals had 11 to 15 years of professional practice, whereas individuals employed by private
pharmacies possessed less than a year to 5 years of practice.

In relation to their professional practice, when the pharmacists in the sample were questioned about their
knowledge of the phytotherapeutic properties of H. perforatum and their indication, the majority of the
Public Health Units professionals responded positively to both questions.The pharmacists in the Private
Pharmacies group displayed the same results as the Public Health Units group. Considering that the number
of samples for each group was nearly the same, with observing only the relative frequencies of each response
to the questionnaire, it was observed that the number of participants who possessed limited knowledge of
the phytotherapeutic properties of H. perforatum was smaller in the Public Health Units group versus the
Private Pharmacies group. ( x² = 22.7985, p = 0.000001) (Table 1).

The pharmacists of Public Health Units reported knowledge of dosage size and care in the use of H. perforatum
. In the Private Pharmacies group less than half of the sample reported knowledge of proper dosage and an
even smaller percentage reported possessing knowledge about the care in use of H. perforatum . In relation
to the pattern observed in the previous responses, professionals in the public sector demonstrateda more
advanced knowledge of the utilization and proper dosage of herbal medicines.

Public Health Units participants mentioned several precautions to consider when using H. perforatum for
medicinal purposes, with several similar warnings being mentioned in more than one questionnaire response.
The precautions that were mentioned by at least one interviewee were not to use alcohol, inform the doctor
of any adverse reaction, do not exceed the allotted dose of three times a day, do not use for severe depression,
do not use during lactation and gestation, and do not mix with another antidepressant. The precautions that
were mentioned at least two times were use sunscreen, and do not take continuously. The precautions which
was mentioned at least six times was avoid sun exposure and the precaution which was mentioned seven
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times was precaution of interactions with other drugs. The Private Pharmacies group mentioned at least one
precaution of being aware of potential drug interactions. Reducing sun exposure while taking H. perfora-
tumwas the most frequent precaution mentioned by the Private Pharmacies group. Finally, concomitant use
of another antidepressant, a restriction for diabetics, pregnant women and people using anticonvulsants du-
ring the utilization of H. perforatum were mentioned at least once in the responses of the private pharmacies
group.

In regard to the principle that all pharmacists should be continuously updating their knowledge of pharma-
ceutical practices18, the following question in the questionnaire was related to the professional’s knowledge
about interactions H. perforatum preforms with other drugs. For the Public Health Unit group (n= 25),
all participants stated that they had knowledge about the interaction potential of H. perforatum. Among
the Private Pharmacies group (n = 20), only 25% reported knowledge of interaction potential. (with a x2=
111.2139, p value= 0.00000007) (Table 1).

Concerning the related research on the risks of the use of H. perforatum concomitant with other drugs, it
is important to note that several authors have described the risks in the use of H. perforatum concomitant
with other medications, food and other substances12,13,14, 21,20,22. In regards to which drugs interact with the
herbal medicine , the majority of Private Pharmacies did not respond to the question. Pharmacists from the
Public Health Units and Private Pharmacies suggested more than one drug has the potential to interact with
H. perforatum , with the following cited: immunosuppressors, medicines to treat heart failure, antiretrovirals,
antibiotics, antihypertensives, antidiabetics,with five mentions each, anticoagulants, anticonvulsants with six
mentions each, and antidepressants and contraceptives with nine mentions each. (Table 1).

Regarding the usual therapeutic indication and dosage, the Public Health Unit group answered that H.
perforatum acts as an antidepressant and should be administered three times a day and the Private Phar-
macies group reported the plant’s performance as sedative, antidepressant, and for use in the treatment of
symptoms related to menopause. Among the related medicinal properties, the antidepressant effect of this
herbal medicine has been of particular interest to the scientific community9, 11 22, 23, 24. For example, clinical
studies have suggested that aqueous extracts of H. perforatum are as effective as synthetic antidepressants
and cause fewer side effects7. Linde25 further claimed that such extracts are comparable to the other forms of
antidepressants used in the treatment of mild to moderate depression. The indications and dosages reported
by the Public Health Unit group aligned with those referenced in the scientific literature.The indications
described by the Private Pharmacies group display that despite the statement that the indication of the
herbal medicine is known, respondents stated thatH. perforatum is utilized in menopausal therapy, which is
not in accordance with the official indications presented for the medicinal product.

In the public Health Units, at least half of pharmacists interviewed did not know the indicated dose for
this phytotherapic. Similar results were observed in the Private Pharmacies group when pharmacists were
questioned about the dosage and indication of the medicine.

The efficacy and tolerance of H. perforatum was compared with fluoxetine and placebo for treatment of
depression in a double-blind clinical trial lasting over a period of 4 weeks. A demonstrated remission rate
was significant for both H. perforatum and fluoxetine compared to placebo (H. perforatum 24%, fluoxetine
28% and placebo 7%). Phytotherapy was more tolerated than fluoxetine and both medicines were equally
effective in short-term treatment23. Another study comparing H. perforatum fluoxetine, and a placebo sought
to evaluate the efficacy of herbal medicine in patients with Major Depressive Disorder, through exploratory
analyzes from a double-blind study. The researchers concluded that H. perforatum also showed a trend
towards greater efficacy compared to fluoxetine and the placebo24. However, it was noted in the study that
the use of H. perforatummight cause adverse side effects.

The European Medicines Agency Committee on Herbal Medicinal Products21 reported H. perfo-
ratum drug interactions with benzodiazepines, oral contraceptives, antidepressants, voriconazole,
methadone, digoxin, theophylline, cyclosporine and finasteride. A study by Mao &Gubili 201712

warned of the interactions between H. perforatum, chemotherapeutics, and antidepressants, which
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resulted in their reduced efficacy. There are studies that relate drug interaction with a reduction
of plasma levels and interaction with cytochrome P45012, 14, 21, 22, 26, . Interactions have been
reported particularly with drugs, which are a substrate of cytochrome P450 (CYP), which are
enzymes that are common sites of drug interactions in humans,and P-glycoprotein which is one
of the most clinically important transmembrane transporters in humans. Clinical studies suggest
that H. perforatum may modulate CYP activity and has been shown to lower plasma concentra-
tion of well-known P-glycoprotein substrates, including digoxin, fexofenadine, and talinolol14.

The result found in the textual analysis with the calculation of frequency of words is shown in figure 1

In relation to knowledge of the adverse side effects ofH. perforatum , the Public Health Unit professionals
reported not knowing of any adverse effects but suggested at least one of the following:dizziness,dry mouth,
increased pressure and skin blemishes, allergic reactions, gastrointestinal irritations, and photosensitivity. In
the Private Pharmacies group, the majority did not respond and a percentage suggested at least one of the
following adverse effects: dizziness, dry mouth, nausea, fatigue, swelling in the legs, drowsiness, intoxication,
allergic reactions, and, gastrointestinal irritations. Comparing the adverse effects mentioned by both groups,
no adverse effects of H. perforatum use were found in the literature. As described by Henderson et al. 200215,
the known adverse effects are gastrointestinal symptoms, allergies, dry mouth, mental confusion, fatigue,
dizziness, and sedation with each adverse effect existing in the mild to moderate, or even transient range.
Such scientific descriptions corroborate with that described by both sample groups. The analysis of the
response from both sample groups suggests that knowledge of the adverse effects of H. perforatum use is
still low. According to a review by the European Medicines Agency (2009)21, the adverse side effects of H.
perforatum are nausea, headache, dizziness, pain, melancholia, heart palpitation, abdominal pain, insomnia,
diarrhea, acute deterioration, dry mouth, allergic reaction to sunlight, asthenia, sweating, somatic disorder,
cerebral hemorrhage, autonomic nervous system disorder, skin and appendage disorders, sleep disturbance,
sexual problems, forgetfulness, ear and labyrinth disorders, frequent urination, blurred vision, tremor muscle
spasms, muscle joint stiffness, lack of appetite, fatigue, bronchitis, influenza-like symptoms, cough, infection,
drowsiness, constipation, pruritus, restlessness, tremor, and gastrointestinal disorders. Among these listed
side effects, at least five were mentioned by five of the interviewees in this study.

In order for pharmacists to be able to guide the use and care ofH. perforatum , it is necessary for phar-
macists to obtain and maintain knowledge about the drug, including knowledge of the adverse side effects
and interactions. From the Public Health Unit group, most professionals affirmed having learned about H.
perforatum in continuing education training and most of Private Pharmacies reported having learned about
the H. perforatum drug through family tradition, an educational training course, popular knowledge, and
academic knowledge.

In the Public Health Units group the greatest source of information was in the form of an educational trai-
ning course.In the Private Pharmacies group, the majority stated that the academic medium and popular
knowledge as sources of information about H. perforatum . Popular wisdom is commonly used to obtain
information on indications of use, efficacy, and safety of medicinal plants and herbal medicines27. Howe-
ver, randomized, double-blind, and controlled clinical trials conducted with herbal medicines provide new
insights and are recent reliable sources of information with methodological standards that can reduce risks
and uncertainties27. Access to this information is provided through training courses, which are unfortunately
becoming increasingly scarce. Oliveira17 observed that the percentage of interviewed pharmacists who recei-
ved training was nearly equivalent to those who rarely received formal training. It is clear that professionals
working in public pharmacies receive continuing education in service, while professionals working in private
pharmacies rely on familial and popular knowledge, but still seek extension courses to update themselves,
and a percentage reported having received the knowledge during the training period of their occupation.

Pharmacists were also asked to keep up to date on the innovations and recent events in the field of herbal
medicines. Pharmacists in thePublic Health Units group mentioned at least one of the following sources
to remain current in the field of herbal medicine: popular journals and magazines, educational courses,
continuing education, and academic journals. The Private Pharmacies professionals cited at least one of
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the following sources: educational courses, permanent education, newspapers, and popular magazines and
journals (Table 1).

Heckler28, when analyzing the profile of 20 pharmacists, suggested that they used books, information from
suppliers, and the internet as a sources of information about herbal medicines. However, it is important to
note that the books mentioned are national and often package inserts and manuals that contain a restricted
information about the medicine and cannot be supported by the pharmacist. Rates29 affirmed that the
prevalence of this type of reading has been considered a determinant for the poor quality of information
provided to the user of the herbal medicine.

The basic elements of primary and pharmaceutical care are similar and both fields include care centered
around the patient, knowledge about the treatment of acute and chronic disorders, prevention of injuries,
effective documentation service delivery, universal access, ongoing care and systematically integrality of
care, the responsibility for treatment, including correct guidance with follow up of the user treatment, and
promotion of education and health30.

The professionals from both groups affirmed that they did not follow up with users during their treatment
with the medicine H. perforatum, but pharmacists from both groups provided information to users about
the mode of use, interactions, and side effects. According to Kirby31 patients’ knowledge of their condition
and disease improves adherence to treatment and are among the strategies to promote the rational use of
medicines, with pharmaceutical counseling being one of these measures. Glaeser32 stated that pharmacists
are the most available health professionals for the general population and are as relevant to patient care as
the services provided by other less available health professionals. When asked about what makes the users’
orientation difficult, the majority of pharmacists indicated the lack of pharmacy structure and the lack of
user knowledge.

In a general evaluation, respecting the limit of the research and the sample number obtained, greater know-
ledge about the herbal medicineH. perofatum by the pharmacists in Public Health Units was evident with a
p value< 0.05. Silva et al.33emphasized that little attention is given to the development of communication
skills, a fundamental point for this practice within pharmacies, however, they concluded that it is possible to
develop them continuously, through lifelong education or in-service training. Based on data similar to Silva
et al.33 Vitoria’s authorities implemented a course of continuing education for the pharmacists from Public
Health Units. It is possible that the policies implemented by the municipality may be responsible for the
current level of knowledge about H.perforatum in the Public Health Units group.

The results suggest that pharmacists in Public Health Units receive more information and obligatorily follow
protocols for dispensing, whereas in private pharmacies the pharmacist must obtain knowledge through
extension courses or postgraduate courses, contrary to pharmacists in Public Health Units who receive
continuing education in service.

CONCLUSION

It was observed that potentially the pharmaceutical professionals of the Public Health Units possess a
greater understanding of the herbal medicine H. perforatum , the medicine’s active principle, mechanisms of
action, posology, adverse effects, and drug interactions, as opposed to Private Pharmacies professionals. This
discrepancy could possibly be due to the actions and public policies implemented by the Health Department
in the Municipality of Vitória, which include, among other practices, a Permanent Education program for
dispensing herbal medicines. However, even with the program, many professionals still do not feel prepared
for this type of dispensation and the deficient communication between pharmacist and user requires attention
from the public and private sectors.

Acknowledgments

To the pharmacy professionals of the Health Units of the Municipality of Vitória. The authors thank the
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