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Abstract

Background: Depression is a major cause of chronic disability throughout the world and an important
cardiovascular risk factor, increasing the relative risk of coronary artery disease as well as rates of cardiovascular
morbidity and mortality. Concomitant to the high prevalence of depression, there has been a reduction in exposure
to sunlight with the increase in urbanization and the use of sun protectors, which has led to a reduction in serum
levels of 25-hydroxyvitamin D. Therefore, this paper describes a protocol for a clinical trial with the aim of
evaluating the effects of vitamin D supplementation on depression and cardiovascular risk factors to contribute
evidence regarding the potential influence of supplementation on mood regulation.

Methods: This protocol study was guided by the Standard Protocol Items: Recommendations for Interventional
Trials. A randomized, placebo-controlled, double-blind clinical trial will be conducted involving 224 adults (age
range 18–60 years) with depression who are taking antidepressants and have no history of vitamin D
supplementation, psychiatric comorbidities, chronic kidney disease, hypercalcemia, or neoplasm. The participants
will be recruited from the psychiatric outpatient clinics of two universities in northeast Brazil. Eligible participants
who provide written consent will be randomly designated to either the intervention group (n = 112; vitamin D
supplementation 50,000 IU per week for 6 months) or the control group (n = 112; placebo taken weekly for 6
months). Measures for monitoring depressive symptoms, clinical examinations, and laboratory tests for evaluating
cardiovascular risk factors and serum vitamin D levels will be performed before and after the intervention period.

Discussion: To the best of our knowledge, this will be the first clinical trial with the aim of testing the effectiveness
of vitamin D supplementation on the reduction of cardiovascular risk and as an adjuvant to depression therapy for
a prolonged period (6 months). The findings will contribute to the understanding of the therapeutic effects of
vitamin D supplementation in the management of depression and can help guide public policies directed toward
vitamin supplementation for the reduction of cardiovascular risk.

Trial registration: Brazilian Clinical Trials Registry, RBR-6yj8sj/Universal Trial Number (UTN) U1111-1217-9237.
Registered on 23 July 2018.
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Background
Depression is a major cause of disability throughout the
world, with a report of more than 300 million affected
individuals in 2015, which corresponds to 4.4% of the
global population [1]. Depression is also considered a
cardiovascular risk factor, increasing the relative risk of
coronary artery disease as well as rates of cardiovascular
morbidity and mortality [2–4]. As depression is a com-
plex disorder that likely has multiple subtypes and eti-
ologies, calcitriol (vitamin D) could play an important
role in this condition [5].
Vitamin D receptors have been identified in areas of

the brain involved with depression, such as the pre-
frontal cortex, hypothalamus, and substantia nigra.
Therefore, this vitamin is considered a neurosteroid.
Vitamin D has also been found to increase the expres-
sion of genes that code tyrosine hydroxylase, which is a
precursor of dopamine and norepinephrine [5]. More-
over, calcitriol may provide significant protection against
the effects of the reduction in neurotransmitters (dopa-
mine and serotonin) at neurotoxic doses of metham-
phetamine. Calcitriol has been found to play an
important role in neurons in both in vitro and in vivo
studies and has the ability to regulate trophic factors and
protect against various lesions [6].
Many studies have suggested that psychiatric disor-

ders, such as schizophrenia, alcoholism, and depression,
may be associated with low serum levels of 25-
hydroxyvitamin D, 25(OH)D [7–13]. Recent studies re-
port that vitamin D deficiency may be associated with an
increase in depression rates from 8 to 14% [14–19].
In addition, a double-blind, placebo-controlled study

showed that vitamin D supplementation for 8 weeks was
beneficial but not significant (p = 0.06) in reducing
symptoms of depression, demonstrating a possible ten-
dency of this hormone action on handling of depression.
Nevertheless, the authors reported an improvement in
pancreatic β-cell insulinemia and homeostasis, also
interfering with the total antioxidant capacity of plasma
[20]. Recent meta-analyses conducted in accordance
with the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) report a statistically
significant reduction in depressive symptoms and clinic-
ally significant reduction in depression following vitamin
D supplementation [21, 22].
This article presents the protocol for a randomized,

placebo-controlled, double-blind clinical trial with the
aim of evaluating the therapeutic effects of vitamin D
(50,000 IU per week for 6 months) on depression and
cardiovascular risk factors in patients with depression in
care at the psychiatric clinics of two university hospitals
in northeast Brazil compared to a control group (placebo
once per week for 6 months). The hypothesis is that
vitamin D supplementation is capable of improving
depressive symptoms and lowering both the risk of sui-
cide and cardiovascular risk in patients with depression.

Methods
This protocol study was guided by the Standard Protocol
Items: Recommendations for Interventional Trials
(SPIRIT) statement (see Fig. 1, the flowchart of the study
and Additional file 1, the SPIRIT checklist). The pro-
posed prospective, randomized, placebo-controlled,
double-blind trial has been duly registered (http://www.
ensaiosclinicos.gov.br/rg/ with trial registry number
RBR-6yj8sj and Universal Trial Number (UTN) U1111-
1217-9237, July 23, 2018).
The clinical trial will be conducted in accordance with

the precepts stipulated in the Declaration of Helsinki, and
the project received approval from the Human Research
Ethics Committee of the Federal University of Pernambuco
(certificate number 36379347717.0.0000.5208 from
January 11, 2018). All participants will be recruited from
the psychiatric outpatient clinics of the University of
Pernambuco and Federal University of Pernambuco. We
will evaluate 224 male and female adults (18–60 years of
age) with depression under routine care at the psychiatric
clinics for a period of 6 months.

Eligibility criteria
Individuals between 18 and 60 years of age with a
diagnosis of depression (score > 6 points on the
Montgomery-Asberg Depression Rating Scale [23]) will
be recruited independently of sex or gender. The partici-
pants will need to have a diagnosis of depression pro-
vided by a psychiatrist and based on the ICD-10 [24],
such as F33.0 (recurring mild depression), F33.1 (recur-
ring moderate depressive disorder), F33.2 (severe recur-
ring depressive disorder without psychotic symptoms,
including recurring major depression, endogenous de-
pression, and manic-depressive psychosis in the depres-
sive form without psychotic symptoms), F33.3 (severe
depressive disorder with psychotic symptoms, including
major depression with psychotic symptoms, psychotic
depression, manic-depressive psychosis in the depressive
form with psychotic symptoms), F33.8 (other recurring
depressive disorders), and F33.9 (recurring severe de-
pressive disorder without psychotic symptoms, including
recurrent major depression without specification or uni-
polar depression).
The patients may be taking an antidepressant pre-

scribed by their psychiatrists. No restriction will be im-
posed regarding the type of antidepressant medication.
The severity of the disease may be mild, moderate, or se-
vere, as evaluated by the psychiatrist.
Individuals with cognitive impairment (determined

using the Mini-Mental Health Examination [25]), those
already supplementing with vitamin D, those with a past

http://www.ensaiosclinicos.gov.br/rg/;
http://www.ensaiosclinicos.gov.br/rg/;


Fig. 1 Study flowchart
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history of psychiatric comorbidities, chronic kidney dis-
ease, hypercalcemia, or neoplasms, and pregnant or
nursing women will be excluded from the study.

Operational procedures
Two pharmacists will perform the randomization and
will be aware of which patients are using vitamin D and
which are using the placebo. The participants will be di-
vided into two groups (A and B). The main researcher of
the clinical trial will interview all participants and fill out
the clinical charts. A nurse will administer the vitamin D
and placebo but will not know which substance is being
given to the participants. The patients and investigator
will be unaware of which capsule (vitamin D or placebo)
the patients are taking. This procedure is necessary to
avoid observation bias during the clinical laboratory
follow-up and maintain complete impartiality in the
evaluation of the effects.
All instructions will be precise and written in the form

of a manual to ensure the execution of all procedures
determined for the clinical trial, including patient re-
cruitment, allocation to the study groups, administration
of the intervention, record systems, criteria for interrupt-
ing the intervention, etc. All activities to be performed
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during the clinical trial will be previously established in
the form of a task list distributed to the investigation
team.
The initial evaluation will consist of completion of the

identification chart, sociodemographic inventory, stan-
dardized medical chart with patient history, physical and
cardiological examinations, a questionnaire addressing
the practice of activities involving exposure to sunlight,
standardized statement of informed consent, a struc-
tured interview addressing depression with the use of
the Montgomery-Asberg Depression Rating Scale, a
scale addressing the risk of suicide, and the recording of
the results of laboratory and cardiological exams. The
researcher will accompany the examinations and admin-
istration of the depression and suicidal risk scales.
The laboratory tests will be conducted at the labora-

tory of the hospital in which the study will be developed.
Venous blood (10 ml) will be collected from a peripheral
vein for the determination of fasting glucose, cholesterol
(total and fractions), urea, creatinine, total proteins,
albumin, homocysteine, ultrasensitive C-reactive protein,
lipoprotein A, ionic calcium, and phosphorus as well as
hormonal levels of total and free testosterone, estradiol,
estriol, luteinizing hormone, follicle-stimulating hor-
mone, thyroid-stimulating hormone (TSH), triiodothyr-
onine, free tetraiodothyronine, cortisol, concentration of
25-hydroxyvitamin D and parathyroid-stimulating hor-
mone upon admission to the study and every 90 days
for a total period of 6 months. Urine will be collected
every 90 days for the determination of 24-h calciuria
and microalbuminuria. The following laboratory
equipment will be used for the determinations: Archi-
tect C8000 for vitamin D and hormone concentra-
tions and CMD 800 with ISE (Wiener Group) for the
biochemical concentrations.
Cardiological and imaging exams (electrocardiography,

Doppler echocardiography, stress test, electrocardio-
graphic monitoring [24-h Holter], and Doppler ultra-
sound of the carotid and vertebral arteries) will be
performed at the hospital in which the study will be
developed.
When the participants return with the exam results,

simple randomization (heads or tails) will be performed
for the allocation to the different groups: 112 individuals
in the vitamin D3 group and 112 in the placebo group. A
nurse at the clinic will administer the vitamin D3 and
placebo. The capsules will have the same size and color
(compounded for the clinical trial), and the nurse will be
blinded to the allocation of the patients to the different
groups.
The researchers will evaluate the participants every 90

days. Each evaluation will involve the clinical and cardio-
logical examinations with the electrocardiography and
laboratory tests selected for the study. The final
evaluation will occur after 6 months of intervention. The
participants will be submitted to psychiatric testing
(Montgomery-Asberg Depression Rating Scale [23] and
Columbia-Suicide Severity Rating Scale [26]), clinical
and cardiological examinations, as well as the laboratory
tests, electrocardiography, Doppler echocardiography, a
stress test, 24-h Holter, and Doppler ultrasound of the
carotid and vertebral arteries.
As the region in which the clinical trial will be con-

ducted is sunny throughout the entire year, with an ab-
sence of well-defined climatic seasons, seasonality will
not exert an influence on exposure to sunlight or the
synthesis of vitamin D [27].

Calculation of sample size
The following were considered for the determination of
the sample size:

1. The comparative objective will be an improvement
in the depression score among the patients taking
and those not taking vitamin D. We considered the
success percentages obtained in a study on vitamin
D [28] in which 69.2% and 65% improvements were
found in the depression scale scores, respectively.

2. We assumed 5.0% acceptable rate of error, 80.0%
power, and a ratio of 1.00 between the two groups.

The necessary sample size for each group was 112 pa-
tients (total of 224 patients). This calculation was per-
formed using the Epi Info program, version 6.04.

Reduction of risk of bias
The dosage of vitamin D for supplementation considered
for the study (50,000 IU weekly) meets the pre-
established criteria in previous trials that have presented
positive results in the reduction of depressive symptoms
[20]. The aim of considering this variable is to minimize
the potential bias. Vitamin D3 is quite safe when admin-
istered with the prescribed posology. Dosages up to 10,
000 IU per day for 5 months induced no signs of tox-
icity, such as hypercalcemia and hypercalciuria [29, 30].

Collection and management of data, including meta-data
The characteristics and procedures adopted for each test
group are as follows:

Group 1 - Intervention: 112 participants will receive
vitamin D3 supplementation (Addera D3, Mantecorp
Laboratory) at a dosage of 50,000 IU per week for 6
months.
Group 2 - Placebo: 112 participants will receive a
placebo capsule (compounded by the pharmaceutical
laboratory of the Federal University of Pernambuco)
once a week for 6 months.
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The groups will be submitted to five evaluations on
the first day and after 6 months of intervention:

1. Questionnaire addressing sociodemographic
characteristics. The questionnaire will be
administered to the participants in interview form
and filled out by the researcher. The following data
will be recorded: identification number attributed to
the participant, age, sex, schooling, marital status,
ethnicity, and religion.

2. Brazilian Economic Classification Criteria (BECC) –
2011 established by the Brazilian Association of
Companies in Research [31]. The BECC is an
economic segmentation instrument that uses a
survey of residential characteristics (presence and
quantity of household items of comfort and degree
of schooling of the head of the family) to
differentiate the population. Points are attributed to
each household characteristic, and the total is used
to classify economic strata from highest to lowest
class: A1, A2, B1, B2, C1, C2, D, E [31].

3. Severity of depression. This is determined through a
structured clinical interview. The Montgomery-
Asberg Depression Rating Scale [23] will be
administered at the beginning of the study and after
6 months of intervention.

4. Assessment of risk of suicide. The Columbia-Suicide
Severity Rating Scale [26] will be administered to
assess the presence and intensity of suicidal ideation
and suicidal behavior.

5. Cardiovascular risk factors. These are (1) systemic
arterial hypertension based on systolic and diastolic
blood pressure levels [32]; (2) dyslipidemia (total
cholesterol, high- and low-density lipoproteins
[HDL, LDL] triglycerides) [33]; (3) coronary artery
disease: coronary calcium >100th or > 75th
percentile for age or sex, cardiac stress test or
myocardial scintigraphy with signs of myocardial
ischemia [34]; (4) cerebrovascular accident (stroke):
clinical condition or suggestive imaging exam; (5)
obstructive peripheral arterial disease: ankle-
brachial pressure index < 0.9; arterial stenosis
detected by ultrasound of lower limbs [35]; (6)
carotid atherosclerosis: stenosis/thickening of
carotid artery [33]; (7) heart failure: left ventricular
hypertrophy or reduction in systolic function of the
left ventricle or diastolic dysfunction detected by
Doppler echocardiography [36]; (8) arrhythmia:
detected by resting electrocardiography, 24-h Holter
or stress test; (9) diabetes mellitus: reduction in
glucose tolerance and resistance to insulin (fasting
glucose, A1C hemoglobin, oral glucose tolerance
test, basal insulin, insulin curve, homeostatic model
assessment) [37, 38]; (10) serum markers of
cardiovascular risk (ultrasensitive C-reactive
protein, homocysteine, lipoprotein A) [33]; (11)
hyperthyroidism or hypothyroidism (ultrasensitive
TSH, free T4, free T3) [39, 40]; (12) chronic kidney
disease: albuminuria, measured by glomerular
filtration rate and calculated based on the Chronic
Kidney Disease Epidemiology Collaboration [41];
(13) hyperparathyroidism (HPT, phosphorus) [42].
Data analysis
The data will be analyzed using statistical measures:
mean and standard deviation values for numerical vari-
ables and percentage frequencies for categorical vari-
ables. The inter-group comparisons will be performed
using either the Student’s t test or Mann-Whitney test
for numerical variables and Pearson’s chi-square test for
categorical variables. The intra-group comparisons of
initial and final values will be performed using either the
paired Student’s t test or the Wilcoxon test for paired
data for numerical variables and McNemar’s test for cat-
egorical variables.
The unpaired and paired t tests will be used in situa-

tions for which the data exhibit normal distribution,
whereas the Mann-Whitney test and Wilcoxon test for
paired variables will be used in situations in which nor-
mality has been rejected. The Shapiro-Wilk test will be
used to determine the normality of the data, and
Levene’s F test will be used to determine equality of
variances.
The margin of error used in the decisions of the statis-

tical tests will be calculated as 5% and 95% confidence
intervals. The data will be entered into an Excel spread-
sheet, and the Statistical Package for the Social Sciences
(SPSS version 23) will be used for all statistical
calculations.
A statistician will perform the calculations and statis-

tical analyses of the participants taking substances A and
B. The blinding will only be lifted at the end of the stat-
istical analysis.
Ethical considerations
This clinical trial is in accordance with Resolution n°
466/2012 of the Brazilian National Board of Health,
which establishes norms for research involving
human subjects, and it received approval from the
Federal University of Pernambuco (UFPE) ethics
committee through Platform Brazil (certificate number
79347717.0.0000.5208) on January 11, 2018. Recruitment
(screening of patients) was initiated on April 30, 2019.
Thus, the study is currently in its initial phase (ongoing).
The clinical trial (intervention) is expected to begin on
October 1, 2019, as stipulated in the registry: RBR-6yj8sj/
UTN U1111-1217-9237.
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Primary outcomes
The primary outcomes of the trial are:

1. Therapeutic effects of vitamin D on depression,
evaluated using the Montgomery-Asberg
Depression Rating Scale

2. Therapeutic effects of vitamin D on cardiovascular
risk factors, evaluated using the scoring system
proposed by the American College of Cardiology
(ACC) and American Heart Association (AHA) [43,
44] for the primary prevention of the risk of acute
myocardial infarction, death by coronary heart
disease, heart failure, and fatal and non-fatal stroke
in a period of 10 years. The new scoring system
provides specific estimates based on current age,
sex, race, blood pressure, total cholesterol, HDL
cholesterol, LDL cholesterol, diabetes, smoking
status (current smoker, ex-smoker, or never
smoked), in treatment for systemic arterial
hypertension, in treatment with statins, and in
treatment with aspirin. After including these data,
the calculator estimates risk for cardiovascular
disease in the next 10 years, which is categorized as
low (< 5%), borderline (5–7.4%), intermediate (7.5–
19.9%), or high (≥ 20%).
Secondary outcomes
The secondary outcomes are:

1. Therapeutic effects of vitamin D for reducing the
risk of suicide, evaluated using the Columbia-
Suicide Severity Rating Scale

2. Reduction of cardiovascular risk factors as
described in the subsection “Collection and
management of data, including meta-data.”
Analysis plan and measurement of results
The results to be measured and analyzed are the
following:

1. Hypertension: reduction in systolic or diastolic
blood pressure by 10 mmHg [45]

2. Dyslipidemia: reduction in total cholesterol by 100
mg/dL; increase in HDL by 10 mg/dL; reduction in
triglycerides by 50 to 100 mg/dL [33]

3. Coronary artery disease: improvement in
myocardial ischemia; reduction in coronary calcium
score [34]

4. Stroke
5. Obstructive peripheral arterial disease:

improvement in ankle-brachial pressure index < 0.9;
arterial stenosis detected by deep-vein thrombosis
ultrasound of lower limbs [35]
6. Carotid atherosclerosis: reduction in intima-media
thickness or degree of carotid stenosis [33]

7. Heart failure: reduction in degree of left ventricular
hypertrophy or increase in systolic function of left
ventricle or improvement and/or reversal of
diastolic dysfunction, detected using Doppler
echocardiography [36]

8. Arrhythmia: reduction in number of events of
arrhythmia, detected by 24-h Holder or stress test

9. Diabetes mellitus: reduction in glucose tolerance
and insulin resistance; improvements in fasting
glucose, A1C hemoglobin, oral glucose tolerance
test, basal insulin, insulin curve, homeostatic model
assessment [37, 38]

10. Serum markers of cardiovascular risk: reductions in
ultrasensitive C-reactive protein, homocysteine, and
lipoprotein A [33];

11. Hyperthyroidism or hypothyroidism: improvement
in serum levels of ultrasensitive TSH, free T4, and
free T3 [39, 40]

12. Chronic kidney disease: reduction in albuminuria,
measured by glomerular filtration rate and
calculated based on the Chronic Kidney Disease
Epidemiology Collaboration [41]

13. Hyperparathyroidism (HPT): reduction in or
normalization of serum levels of HPT [42].

Discussion
The aim of this protocol is to describe procedures re-
lated to the development of a clinical trial on the thera-
peutic effects of vitamin D (50,000 IU per week for 6
months) on depression and cardiovascular risk factors in
patients with depression in care at psychiatric clinics of
two universities compared to a control group receiving a
placebo once a week for the same period of time.
Vitamin D supplementation in patients with depres-

sion has been shown to improve depressive symptoms,
as demonstrated in three systematic reviews [21, 22, 45].
Vitamin D supplementation had a moderate, statistically
significant effect in patients with clinically significant de-
pressive symptoms or depressive disorder [22]. In an-
other systematic review, the meta-analysis of all studies
without flaws demonstrated a statistically significant
improvement in depression following vitamin D supple-
mentation, with an effect size comparable to that of anti-
depressant medication [18]. With the aim of evaluating
the potential of nutraceuticals, including vitamin D, as
adjuvants to antidepressant therapy, an important sys-
tematic review and meta-analysis conducted in 2016 ob-
tained positive results, suggesting the modulating action
of nutraceuticals with regard to several neurochemical
pathways involved in depression [46].
The combination of vitamin D and traditional anti-

depressant treatment may lead to the optimization of
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therapy for depression with greater tolerability and with-
out additional side effects. Moreover, the therapeutic ef-
fects of vitamin D on cardiovascular risk factors may
have an impact on cardiovascular risk.
Vitamin D toxicity is a rare condition caused by an over-

dose of vitamin D, in which markedly high concentrations
of 25(OH)D (> 150 ng/ml) are accompanied by severe hy-
percalcemia, hypercalciuria, and hypoparathyroidism, with
very low or even undetectable parathormone (PTH) [4].
This condition is typically seen in patients receiving
massive doses of vitamin D (50,000 to 1,000,000 IU) daily
for several months to years [47, 48].
Hypervitaminosis D and hypercalcemia can have an

exogenous etiology, provoked by the excessive or uncon-
trolled use of high oral doses of vitamin D or its analogs
or metabolites. They can also be endogenous due to the
excessive production of 1,25(OH)2D in granulomatous
disorders, such as sarcoidosis, tuberculosis, lymphoma,
and idiopathic infantile hypercalcemia [49]. Mutations
of the 1,25(OH)2D (OH) 2 cytochrome P450 D-24-
hydroxylase (CYP24A1) gene constitute another cause
of vitamin D toxicity and hypercalcemia [50].
According to the Institute of Medicine (IOM) and the

Endocrine Society, acute vitamin D toxicity is extremely
rare in the literature, and other factors, such as calcium
intake, can affect the risk of developing hypercalcemia and
vitamin D toxicity. Independently of additional risk factors
for vitamin D toxicity, many studies offer evidence that
vitamin D is probably one of the least toxic liposoluble
vitamins and is much less toxic than vitamin A [51, 52].
Considering the preceding comments, the dosage of

vitamin D proposed for the study (50,000 IU per week)
meets the criteria established in a previous study, which
reported positive results in terms of the reduction in de-
pressive symptoms [20]. The aim of using this dosage is to
minimize potential bias. The risk of toxicity is minimal, as
dosages up to 10,000 IU per day (70,000 IU per week) for
5 months did not induce signs of toxicity, such as hyper-
calcemia and hypercalciuria, in a previous study [29].
The results of the proposed clinical trial could contrib-

ute to the understanding of the therapeutic effects of vita-
min D supplementation on depression and the risk of
suicide. This study could also demonstrate the importance
of investigating serum vitamin D levels in patients with
depression. Regarding cardiovascular risk, the results of
the study could assist in the implementation of the evalu-
ation of cardiovascular risk factors in patients with depres-
sion in an attempt to reduce morbidity and mortality rates
in this population. Another potential benefit of this clin-
ical trial is the contribution to public policies addressing
the importance of serum levels of vitamin D to the identi-
fication of patients with deficiencies in this vitamin and
promoting its supplementation for the prevention of car-
diovascular events, depression, and suicide.
The results and conclusions of this clinical trial will be
sent to national and international symposiums as well as
peer-reviewed journals.

Ethics and intellectual property
This clinical trial received approval from the Human
Research Ethics Committee of the Federal University of
Pernambuco (certificate number 2.464.997 on November
1, 2018).

Access, re-use, and data sharing
The datasets used and analyzed during the study will be
made available by the author through any reasonable
request.

Storage, curation, and long-term preservation
The datasets used and analyzed during the study will be
in the custody of the researcher in charge of the project.

Limitations
The study will be conducted at only two public univer-
sities. The participants will also need to visit the out-
patient clinics on a weekly basis to receive the medication,
which could lead to absenteeism. To circumvent this
problem, a research staff member can visit the patient’s
home in cases of failure to appear at the clinics.
The antidepressant medications will be determined by

the psychiatrist providing care to the patient. Thus, the
researchers of this clinical trial will have no control over
the type or dosage of the antidepressants prescribed.
This lack of standardization of antidepressant medica-
tions may be a source of bias in the research.

Trial status
For proof see http://www.ensaiosclinicos.gov.br/rg/. The
trial is registered as number RBR-6yj8sj/UTN U1111-
1217-9237 (July 23, 2018). Recruitment (screening of pa-
tients) was initiated on April 30, 2019. Thus, the study is
currently in its initial phase (ongoing). The clinical trial
(intervention) is expected to begin on October 1, 2019,
as stipulated in the registry (RBR-6yj8sj/UTN U1111-
1217-9237).
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