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Abstract

Background. Depression is the most common mental disorder, affecting about 3.8% of the population
worldwide. Clinical symptoms of depression include sadness, anxiety and frequent mood swings, among
others. Selective serotonin reuptake inhibitors (SSRIs), psychotherapy and behavioral therapy are commonly
used for the treatment of this condition. Since SSRIs are associated with various side effects, extract of St.
John's wort (SJW) has been suggested as an effective alternative. However, there are conflicting studies
regarding its efficacy. Many studies have reported positive outcomes with low adverse effects, while others
did not find it to be a suitable alternative.

Objectives. To analyze the available studies using S/W for depression therapy and to thoroughly evaluate
its effectiveness compared to SSRIs and placebo.

Materials and methods. Relevant articles for our meta-analysis were found using Medline (via PubMed),
Cinahl (via EBSCQ), Scopus, and Web of Sciences databases. Studies were included as per the predefined
Population, Intervention, Comparison, Outcomes and Study (PICOS) criteria. A demographic summary
of the patients treated with either SJW, placebo or SSRIs was collected and Hamilton Depression Rating
Scale (HAMD) scores were extracted. Risks of bias analysis, diagnostic odds ratio (OR), risk ratio (RR), and
sensitivity calculation were evaluated using Revman software, and the publication bias was assessed using
MedCalc software.

Results. Fourteen clinical trials with a total of 2270 depression patients were included in accordance with
the inclusion criteria. All analyzed papers were published between 2000 and 2022. For patients treated with
either SSRIs or SJW, a pooled OR of 2.44 with a 95% confidence interval (95% (1) of 1.33—4.45 was obtained.
The data were heterogeneous, with a tau? value of 0.54, * value of 31.05, degrees of freedom (df) value of 7,
I value of 77%, and an overall Z-value of 2.90 with p = 0.004.

Conclusions. Our research supports the use of SIW as it reduced the number of depressive patients and
their HAMD scores while having fewer risks and side effects than conventional medications.
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Introduction

Technology is developing day by day as is the lifestyle.
To keep pace with the ongoing developments, people are
involved in a lot of activities, which in turn causes anxiety,
stress and various mental disorders. Currently, depression
is the most common mental illness worldwide in people
of all age groups. The clinical symptoms associated with
depression are frequent mood swings, persistent sadness,
anxiety, low appetite, irritation, sleeplessness, and loss of in-
terest and pleasure in all activities, among others.!”> Major
depressive disorders arise due to frontal lobe dysfunction
out of threat and fear,>* alterations in neuronal networks,
and other cognitive impairments.>~? Medications, psycho-
therapy and behavioral therapy are the main treatment
strategies for treating depression. The primary medicines
used to treat depression are selective serotonin reuptake
inhibitors (SSRIs) such as fluoxetine, paroxetine, sertra-
line, etc., as shown in Fig. 1, which outlines depression,
its causes and medications used. Along with these, other
drugs such as serotonin-noradrenaline reuptake inhibitor
— noradrenaline and specific serotonergic antidepressants
(SNRI-NaSSA) — can be used. However, these medications
are associated with various adverse side effects like diz-
ziness, indigestion, diarrhea, blurred vision, dry mouth,
and others.1%!! Therefore, for the effective treatment of de-
pression with minimum side effects, various studies have
reported the use of St. John’s wort (SJW) extract.

Perforate SJW, also known as Hypericum perforatum,
is a flowering plant from the Hyperaciae family; its extract
is used as a herbal remedy for various mental illnesses like
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mild to moderate depression, obsessive-compulsive disor-
der, insomnia, etc. It is also an antioxidant with marked anti-
viral and antibacterial properties. St. John’s wort is reported
to reduce neuralgia, anxiety and stress by regulating neu-
rotransmitters like serotonin, gamma-aminobutyric acid
(GABA), dopamine, and others in the brain. Therefore, it has
been used in the treatment of many neurological issues.

Various research articles and randomized controlled tri-
als have reported SJW to effectively reduce the Hamilton
Depression Rating Scale (HAMD) score and clinical symp-
toms in depressed patients.!>-?> For example, in a meta-
analysis conducted by Linde and Mulrow, a total of 29 trials
including 5489 patients were analyzed and the conclusion
was that SJW is a safe medication for depression, superior
when compared to existing SSRIs.2° Similarly, Apaydin
etal.,” Hiibner and Kirste?® and Behnke et al.?° concluded
that SJW used for depression is safe and more effective
than placebo, with mild side effects.

However, the evidence regarding St. John’s wort efficacy
for the treatment of depression with fewer adverse effects
is still insufficient since many studies, like the case study
by Ferrara et al.*® and Arold et al.,*! did not find it perfectly
safe and reported risk associated with its use in the treat-
ment of depression. The contradictions regarding St. John’s
wort’s safety and efficacy arise due to the limited amount
of available case reports, use of unblinded assessments,
and lack of refined analysis and evidence-level grade as-
sessment. Therefore, the present study analyzes existing
studies related to the use of SJW for depression, and sum-
marizes the available literature in terms of efficacy and
safety of SJW use to treat depression.

Fig. 1. Various medications used for
depression
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Objectives

The goal of this study was to analyze the efficacy of SfW
extract in depression compared to SSRIs in adults.

Materials and methods

We followed the normative recommendations in the guide-
lines of the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) with a registration
No. XU#/IRB/2021/1125.

Search strategy

This meta-analysis is based on an extensive search in
Medline (via PubMed), Cinahl (via EBSCO), Scopus, and
Web of Science databases for relevant studies published
between 2000 and 2022. The following keywords were used
to search for relevant studies: depression, neurological
disorder, neurotransmitters, SSRIs, randomized controlled
trials, anxiety, and HAMD score. All the included articles
were selected as required by the PRISMA guidelines and
studies were selected randomly irrespective of language,
publication status or type of study (prospective, retrospec-
tive, clinical trial). A demographic summary of the patients
and event data was extracted from the included studies.

Two authors (XZ and HZ) independently scanned
the relevant sources for related studies. Mainly full-text
articles were collected, and abstracts were used only if they
included sufficient information for the meta-analysis. Ob-
solete references were excluded and valuable studies were
included according to the inclusion criteria. In addition, 2
researchers (YW and CY) independently collected event
data on useful variables.

Inclusion and exclusion criteria

We included studies that reported on the safety and
efficacy of SJW in the treatment of adult patients with
mild to moderate depression. Studies were selected from
the year 2000 to 2022. Studies with insufficient data, re-
porting on the use of medications other than SSRIs and
SJW, and published before 2000 were excluded.

Evaluation of the analytical standard

Two reviewers (XZ and HZ) independently evaluated
the methodological validity of each included study and
calculated the heterogeneity of the studies, while author
CY was responsible for resolving any type of disagree-
ment between XZ and HZ. To investigate the hetero-
geneity, a Deek’s funnel plot, Cochran’s Q statistic and
I2 index in random bivariate mode were calculated using
RevMan software v. 5.0 (https://training.cochrane.org/
online-learning/core-software/revman/).
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Sources of heterogeneity and risk
of bias assessment

The heterogeneity sources investigated included the use
of full-text publications compared to abstracts, varied age
groups, different numbers of patients, variable durations
of treatment, different scales of analysis, and comparison
of SJW to placebo and different SSRI medicines.

The risk of bias assessment for the included studies was
performed, and the corresponding risk of bias summary
and graph were created using RevMan v. 5.0.32

Statistical analyses

The meta-analysis was performed using extracted data,
and statistical parameters such as diagnostic odds ra-
tios (ORs), relative risks with a 95% confidence interval
(95% CI), and sensitivities were calculated using the Man-
tel-Haenszel method with random bivariate effects using
RevMan v. 5.0, along with their respective forest plots.??
Meta-analyses were performed using a random-effects
model (Mantel-Haenszel method), and the heterogeneity
of the included studies was evaluated using a tau? value,
x? value, 12 value, and Z-value. A value of p < 0.05 was
considered statistically significant. Diagnostic ORs were
calculated using the DerSimonian-Laird technique. For
this, a 2x2 table was made and a meta-analysis was per-
formed using RevMan software v. 5.0. A pooled diagnostic
OR with a 95% CI was calculated and respective forest plots
were created. The publication bias of the included studies
was assessed using Begg’s and Egger’s tests,3* and a funnel
plot was prepared by plotting the log risk ratio (RR) of each
study against its standard error using MedCalc software
v. 20.115 (MedCalc Software Ltd., Ostend, Belgium).

Results
Literature search results

We found a total of 1135 studies through electronic
searches of different databases. We excluded 148 studies
after reading their titles and abstracts, leaving 987 records
to be screened. Furthermore, due to invalid references and
duplications, we excluded 881 studies, and included only
106 studies for the final screening. Out of these, 75 studies
were excluded based on our inclusion criteria, and the eli-
gibility of the remaining 31 was further assessed. The key
reasons for exclusion included inadequate evidence and
comparison criteria inappropriate to create 2x2 tables for
review. The 14 studies that fulfilled the inclusion criteria
(i.e., the use of SJW compared to SSRI) and were chosen
for this meta-analysis are shown in Fig. 2.

The demographic details of the included studies are
shown in Table 1. They include the author of the study,
year of publication, duration of the study, total sample size,


https://training.cochrane.org/online-learning/core-software/revman/
https://training.cochrane.org/online-learning/core-software/revman/
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type of SSRI drug used as the control, dose of the drugs
used, age and gender of the patients, number of patients
with positive outcomes, the initial HAMD score of pa-
tients, and the mean value and standard deviation (M +SD)
of improved HAMD scores, with their respective p-values
for statistical significance.

Fourteen clinical trials with a total of 2270 patients suf-
fering from depression were included according to the in-
clusion criteria. The included studies evaluated adult
patients from different age groups who were randomly cho-
sen and treated with either a conventional SSRI like fluox-
etine and sertraline, or placebo, and SJW. In both cases,
the number of patients with a reduction in their HAMD
scores and a marked improvement in clinical symptoms
were extracted as event data and analyzed statistically.

Risk of bias assessment

The risk of bias assessment for the included studies is re-
ported in Table 2. The risk of bias was low as evident from
the corresponding risk of bias summary shown in Fig. 3
and the risk of bias graph presented as Fig. 4.

X. Zhao et al. St. John’s wort and depression

Fig. 2. Preferred Reporting Items
for Systematic Reviews and
Meta-Analyses (PRISMA) diagram
of the study group

Meta-analysis results

Results for improvement in HAMD score of patients
using either SJW or placebo

The risk of publication bias in the included studies re-
lated to the treatment with either SJW or placebo was low,
as shown in the funnel plot in Fig. 5. We obtained the value
of p = 0.85 for Begg’s test and p = 0.68 for Egger’s test,
which confirms a low risk of publication bias.

We calculated a pooled OR of 0.72 with a 95% CI of 0.64—
0.81, as shown in the forest plot in Fig. 6. The data were
heterogeneous with a tau? value of 0.36, a x* value of 17.93,
a degrees of freedom (df) value of 5, an I value of 72%, and
an overall Z-value of 2.60 with p = 0.009. We obtained
a pooled RR of 0.46 with a 95% CI of 0.26—0.83, as shown
in the forest plot in Fig. 7. The data were heterogeneous,
with a x? value of 5.34, df value of 5, and an overall Z-value
of 5.36 with p = 0.00001. All of these results were statisti-
cally significant with p < 0.05.
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Table 2. Risk assessment for included studies

Weber et al.
2008 [25]

Szegedi et al.
2005 [24]

Singer et al.
2011 [23]

Simeon et al.
2005 [22]

Seifritz et al.
2016 [21]

Sarris et al.
2012 [20]

Ur-Rahman et al.
2008 [19]

Moreno et al.
2005 [18]

Lecrubier et al.
2002 [17]

Kasper et al.
2006 [16]

Hypericum Depression

Trial (HTD) group 2002
[15]

Van Gurp et al.
2002 [14]

Fava et al.
2005 [13]

Bjerkenstedt et al.
2005 [12]

c
o
=t
wv
]
=]
(o)

Was a consecutive or random sample of patients enrolled?

Did the study avoid inappropriate exclusions?

Did all patients receive the same reference standard?

Were all patients included in the analysis?

Was the sample frame appropriate to address the target population?

Were study participants sampled in an appropriate way?

Were the study subjects and the setting described in detail?

Were valid methods used for the identification of the condition?

Y

Was the condition measured in a standard, reliable way for all participants?

Was there appropriate statistical analysis?

Fig. 3. Risk of bias summary

Results for improvements in HAMD scores
of patients using either SJW or SSRIs

The risk of publication bias in the included studies re-
lated to the treatment with either SJW or SSRIs was low,
as shown in the funnel plot in Fig. 8. We obtained the value
of p = 0.80 for Begg’s test and p = 0.76 for Egger’s test, which
confirms a low risk of publication bias.

We calculated a pooled OR of 2.44 with a 95% CI of 1.33—
4.45, as shown in the forest plot in Fig. 9. The data were
heterogeneous, with a tau? value of 0.54, a x? value of 31.05,
a df value of 7, an I? value of 77%, and an overall Z-value
of 2.90 with p = 0.004. We obtained a pooled RR of 1.39
with a 95% CI of 1.09-1.76, as shown in the forest plot
in Fig. 10. The data were heterogeneous with a tau? value
0f 0.07, ax? value of 31.43, a df value of 7, an 12 value of 78%,
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Fig. 6. Forest plot of odds ratio (OR) of St. John's wort (SJW) compared to placebo

Fig. 7. Forest plot of risk ratio (RR) of St. John's wort (SJW) compared to placebo
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Fig. 4. Risk of bias graph

Fig. 5. Funnel plot of St. John's wort
(SJW) compared to placebo
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Fig. 8. Funnel plot of St. John's
wort (SJW) compared to selective
serotonin reuptake inhibitors (SSRIs)

Fig. 9. Forest plot of odds ratio (OR) of St. John's wort (SJW) compared to selective serotonin reuptake inhibitors (SSRIs)

Fig. 10. Forest plot of risk ratio (RR) of St. John's wort (SJW) compared to selective serotonin reuptake inhibitors (SSRIs)

and an overall Z-value of 2.70 with p = 0.007. All of these
results were statistically significant with p < 0.05.

The statistical data are summarized in Table 3 and these
results showed SJW to be more effective than placebo and
conventional SSRIs, with statistically significant sensitivity
of 80%. A greater number of patients with reduced HAMD
scores was observed in both comparisons of SJW to placebo
and SJW to SSRIs. This proves that SJW is a more effec-
tive and better alternative for the treatment of depression.

Considering all of these statistically significant results with
p < 0.05, this study supports the use of SJW in adults with
mild to moderate depression.

Discussion

Depression is a mental disorder that arises from a hectic
and stressful lifestyle. When a person finds themselves
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Table 3. Statistical summary of the included studies

Study, year, reference

OR (95% CI)

Lecrubier et al., 2002 [17] 0.68 (0.45-1.02)
Van Gurp et al,, 2002 [14] 1.24 (0.50-3.05)
Hypericum Depression Trial (HTD) group 2002 [15] 1.07 (0.60-1.92)
Simeon et al,, 2005 [22] 17.64 (4.44-70.07)
Moreno et al., 2005 [18] 2.17 (0.44-10.65)
Fava et al,, 2005 [13] 040 (0.16-1.05)
Bjerkenstedt et al., 2005 [12] 0.93 (0.43-1.99)
Szegedi et al., 2005 [24] 1.57(0.93-2.64)
Kasper et al., 2006 [16] 0.12 (0.05-0.27)
Weber et al,, 2008 [25] 0.74 (0.25-2.17)
Ur-Rahman et al,, 2008 [19] 0.42 (0.20-0.89)
Singeretal, 2011 [23] 1.16 (0.54-2.47)
Sarris et al, 2012 [20] 5.18 (2.84-9.46)
Seifritz et al,, 2016 [21] 5.68(1.92-16.80)

RR (95% Cl) Sensitivity (%)
0.82 (0.66-1.01) 845
1.07 (0.80-1.44) 93.8
1.02 (0.87-1.20) 96.5
4.20(1.87-9.44) 56.8
1.78 (0.53-5.97) 66.7
0.53(0.27-1.05) 68.0
0.95 (0.60-1.52) 95.7
1.18(0.97-1.42) 925
0.67 (0.57-0.77) 75.0
0.86 (0.49-1.50) 87.5
0.66 (0.45-0.95) 74.5
1.08 (0.72-1.63) 929
1.64 (1.36-1.98) 719
266 (1.38-5.13) 62.5
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OR - odds ratio; 95% Cl — 95% confidence interval; RR — risk ratio.

lagging behind others, their mental well-being becomes
disturbed and they persistently remain sad and stressed.3>3¢
Depression has a significant impact on a patient’s social
behavior and results in people separating themselves from
society and indulging in bizarre thinking. If the problem
escalates, it can lead to borderline personality disorder
as well contemplating self-harm and suicide.3”-%°

For the treatment of mild to moderate depression, self-
care and psychological therapies are initially suggested.
If the condition of the patient does not improve, medica-
tions may be used. For this purpose, SSRIs like fluoxetine,
paroxetine and sertraline are generally used, but their util-
ity is limited by their adverse side effects such as dizziness,
indigestion and diarrhea.*!=%> Therefore, to achieve an ef-
fective treatment of depression with minimum side effects,
various studies reported the use of SJW extract, which
is a well-known herbal remedy for various mental illnesses.
It selectively regulates neurotransmitters in the brain and
is useful in the treatment of neurological issues.

Various studies, including Fava et al.,!*> Van Gurp
et al.,'* Moreno et al.,'® and Singer et al.,3 reported that
SJW can effectively reduce HAMD scores and clinical
symptoms of depression. Linde and Mulrow performed
a meta-analysis that included a total of 29 studies with
5489 patients, and concluded that SJW is equally safe
in depression patients as compared to existing SSRIs,
and superior to SSRIs in terms of safety and minimal
adverse effects. Similarly, Apaydin et al.?” evaluated
35 studies that included 6993 patients for the efficacy
of SJW, Behnke et al.?° performed a double-blind random-
ized controlled trial with SJW, and Hiibner and Kirste??
studied the effect of SJW in 101 children under 12 years
of age. All found SJW to be a safer and more effective
medicine than placebo, with mild side effects. Simi-
larly to these studies, we also found a pooled OR of 2.44

with a 95% CI of 1.33-4.45 for SSRIs compared to SJW,
and a pooled OR of 0.46 with a 95% CI of 0.26-0.83
for placebo compared to SJW. With these statistically
significant (p < 0.05) results and a statistically signifi-
cant sensitivity of 80%, we recommend SJW as an ef-
ficient drug for adults with mild to moderate depression.

Unlike our results, case studies by Ferrara et al.*® and
Arold et al.®! did not find SJW to be a perfectly safe and
convincing alternative. They reported risks associated with
its use, and suggested checking its dose and side effects
more carefully before using it in the treatment of depres-
sion. Recent studies have reported that if depression occurs
because of changes in neuronal networks or alterations
in brain complexes, non-invasive brain surgery is a good
treatment option instead of medications.**->° Battaglia
etal. also reported that understanding the psychophysiol-
ogy of fear can help in finding new insights for the char-
acterization of mental illnesses.>

Limitations

The limitation of the present study is the variability of con-
trol drugs used for the treatment of depression compared
to SJW, which could have skewed our results. Similarly,
the observation of HAMD score and clinical symptoms us-
ing different analytical tests performed by different persons
also influences the risk of false negative results. Many stud-
ies failing to report on the comparable efficiency of SJW with
conventional SSRI drugs may also affect the data to some
extent. Data from other relevant studies showing the effi-
cacy of SJW compared to SSRIs could have included more
results to suggest its use more precisely. Detailed data from
the patient’s case history, physical examination and patho-
logical tests can further improve the results supporting SJW
as an effective treatment for mild to moderate depression.
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Conclusions

The SSRIs are widely used for the treatment of de-
pression and can significantly alleviate clinical symp-
toms and lower the HAMD score. However, due to their
strong side effects, they are not recommended. Instead,
the use of SJW is preferred as it is a cheap, readily avail-
able and effective treatment strategy for mild to mod-
erate depression, with mild side effects. Thus, based
on the current meta-analysis and statistically significant
results (p < 0.05), the use of SJW for depression in adults
is strongly recommended.

ORCID iDs

Xin Zhao @ https://orcid.org/0000-0003-4357-9027
Hong Zhang @ https://orcid.org/0000-0002-6109-8238
Yanyan Wu @ https://orcid.org/0000-0002-8719-982X
Chun Yu @ https://orcid.org/0000-0002-2596-5314

References

1. NicolussiS, Drewe J, Butterweck V, Meyer zu Schwabedissen HE. Clinical
relevance of St. John’s wort drug interactions revisited. BrJ Pharmacol.
2020;177(6):1212-1226. d0i:10.1111/bph.14936

2. KasperS, Gastpar M, Méller HJ, et al. Better tolerability of St. John's
wort extract WS 5570 compared to treatment with SSRIs: A reanaly-
sis of data from controlled clinical trials in acute major depression.
Int Clin Psychopharmacol. 2010;25(4):204-213. doi:10.1097/Y1C.0b0
13e328335dcla

3. Battaglia S, Garofalo S, di Pellegrino G, Starita F. Revaluing the role
of vmPFC in the acquisition of Pavlovian threat conditioning in
humans. J Neurosci. 2020;40(44):8491-8500. d0i:10.1523/JNEUROSCI.
0304-20.2020

4. Battaglia S, Harrison BJ, Fullana MA. Does the human ventromedi-
al prefrontal cortex support fear learning, fear extinction or both?
A commentary on subregional contributions. Mol Psychiatry. 2022;
27(2):784-786. d0i:10.1038/541380-021-01326-4

5. Battaglia S. Neurobiological advances of learned fear in humans.
Adv Clin Exp Med. 2022;31(3):217-221. d0i:10.17219/acem/146756

6. BattagliaS, ThayerJF. Functional interplay between central and auto-
nomic nervous systems in human fear conditioning. Trends Neurosci.
2022;45(7):504-506. doi:10.1016/j.tins.2022.04.003

7. Tanaka M, Vécsei L. Editorial of Special Issue “Crosstalk between
Depression, Anxiety, and Dementia: Comorbidity in Behavioral Neu-
rology and Neuropsychiatry.” Biomedicines. 2021;9(5):517. doi:10.3390
/biomedicines9050517

8. Avan R, Sahebnasagh A, Hashemi J, et al. Update on statin treat-
ment in patients with neuropsychiatric disorders. Life (Basel). 2021;
11(12):1365. doi:10.3390/1ife11121365

9. Kalb R, Trautmann-Sponsel RD, Kieser M. Efficacy and tolerability
of hypericum extract WS 5572 versus placebo in mildly to moderately
depressed patients: A randomized double-blind multicenter clinical
trial. Pharmacopsychiatry.2001;34(3):96-103. doi:10.1055/5-2001-14280

10. Shelton RC, Keller MB, Gelenberg A, et al. Effectiveness of St John’s
wort in major depression: A randomized controlled trial. JAMA. 2001;
285(15):1978-1986. doi:10.1001/jama.285.15.1978

11. Forsdike K, Pirotta M. St John's wort for depression: Scoping review
about perceptions and use by general practitioners in clinical practice.
JPharm Pharmacol. 2018;71(1):117-128. d0i:10.1111/jphp.12775

12. Bjerkenstedt L, Edman GV, Alken RG, Mannel M. Hypericum extract
LI 160 and fluoxetine in mild to moderate depression: A randomized, pla-
cebo-controlled multicenter study in outpatients. Eur Arch Psychiatry
Clin Neurosci. 2005;255(1):40-47. doi:10.1007/s00406-004-0532-z

13. Fava M, Alpert J, Nierenberg AA, et al. A double-blind, randomized
trial of St John's wort, fluoxetine, and placebo in major depressive
disorder. J Clin Psychopharmacol. 2005;25(5):441-447. d0i:10.1097/01.
jcp.0000178416.60426.29

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3.

X. Zhao et al. St. John’s wort and depression

. Van Gurp G, Meterissian GB, Haiek LN, McCusker J, Bellavance F. St

John'’s wort or sertraline? Randomized controlled trial in primary
care. Can Fam Physician. 2002;48:905-912. PMID:12053635. PMCID:
PMC2214056.

. Hypericum Depression Trial Study Group. Effect of Hypericum perfora-

tum (St John's wort) in major depressive disorder: A randomized con-
trolled trial. JAMA. 2002;287(14):1807. doi:10.1001/jama.287.14.1807

. Kasper S, Anghelescu IG, Szegedi A, Dienel A, Kieser M. Superior

efficacy of St John’s wort extract WS®5570 compared to placebo
in patients with major depression: A randomized, double-blind,
placebo-controlled, multi-center trial [ISRCTN77277298]. BMC Med.
2006;4(1):14. doi:10.1186/1741-7015-4-14

Lecrubier Y, Clerc G, Didi R, Kieser M. Efficacy of St. John’s wort
extract WS 5570 in major depression: A double-blind, placebo-con-
trolled trial. Am J Psychiatry. 2002;159(8):1361-1366. doi:10.1176/appi.
ajp.159.8.1361

. Moreno RA, Teng CT, de Almeida KM, Tavares H, Jr. Hypericum per-

foratum versus fluoxetine in the treatment of mild to moderate
depression: A randomized double-blind trial in a Brazilian sample.
Rev Bras Psiquiatr. 2006;28(1):29-32. doi:10.1590/51516-4446200600
0100007

. Ur-Rahman R, Ansari MA, Hayder Z, Siddiqui AA, Bukhari 1A, Quayyum MA.

Double blind placebo controlled clinical trial examining the effec-
tiveness of St. John’s wort (Hypericum perforatum) in mild to moder-
ate depression. J Pakistan Psychiatric Soc. 2008;5(2):106-111. http://
www.jpps.com.pk/article/_2359.html. Accessed December 15, 2021.
Sarris J, Fava M, Schweitzer |, Mischoulon D. St John's wort (Hypericum
perforatum) versus sertraline and placebo in major depressive dis-
order: Continuation data from a 26-week RCT. Pharmacopsychiatry.
2012;45(07):275-278. d0i:10.1055/5-0032-1306348

Seifritz E, Hatzinger M, Holsboer-Trachsler E. Efficacy of Hypericum
extract WS®5570 compared with paroxetine in patients with a mod-
erate major depressive episode: A subgroup analysis. IntJ Psychiatry
Clin Pract. 2016;20(3):126-132. d0i:10.1080/13651501.2016.1179765
Simeon J, Nixon MK, Milin R, Jovanovic R, Walker S. Open-label pilot
study of St. John’s wort in adolescent depression. J Child Adolesc
Psychopharmacol. 2005;15(2):293-301. d0i:10.1089/cap.2005.15.293
Singer A, Schmidt M, Hauke W, Stade K. Duration of response after
treatment of mild to moderate depression with Hypericum extract
STW 3-VI, citalopram and placebo: A reanalysis of data from a con-
trolled clinical trial. Phytomedicine. 2011;18(8-9):739-742. doi:10.1016
/j.phymed.2011.02.016

Szegedi A, Kohnen R, Dienel A, Kieser M. Acute treatment of moder-
ate to severe depression with hypericum extract WS 5570 (St John’s
wort): Randomised controlled double blind non-inferiority trial
versus paroxetine. BMJ. 2005;330(7490):503. doi:10.1136/bm;.38356.
655266.82

Weber W, Vander Stoep A, McCarty RL, Weiss NS, Biederman J,
McClellan J. Hypericum perforatum (St John’s wort) for attention-
deficit/hyperactivity disorder in children and adolescents: A ran-
domized controlled trial. JAMA. 2008;299(22):2633. d0i:10.1001/jama.
299.22.2633

Linde K, Mulrow C. St John's wort for depression. Cochrane Database
Syst Rev. 2008;4:CD000448. doi:10.1002/14651858.CD000448
Apaydin EA, Maher AR, Shanman R, et al. A systematic review of St.
John's wort for major depressive disorder. Syst Rev. 2016;5(1):148.
doi:10.1186/513643-016-0325-2

Hubner WD, Kirste T. Experience with St John's Wort (Hypericum per-
foratum) in children under 12 years with symptoms of depression and
psychovegetative disturbances. Phytother Res. 2001;15(4):367-370.
doi:10.1002/ptr.829

Behnke K, Jensen GS, Graubaum HJ, Gruenwald J. Hypericum perfora-
tum versus fluoxetine in the treatment of mild to moderate depression.
Adv Therapy. 2002;19(1):43-52. d0i:10.1007/BF02850017

Ferrara M, Mungai F, Starace F. St John's wort (Hypericum perforatum)-
induced psychosis: A case report. J Med Case Rep. 2017;11(1):137.
doi:10.1186/513256-017-1302-7

Arold G, Donath F, Maurer A, et al. No relevant interaction with alpra-
zolam, caffeine, tolbutamide, and digoxin by treatment with a low-
hyperforin St John's wort extract. Planta Med. 2005;71(4):331-337.
doi:10.1055/5-2005-864099


https://medicalclimbers.shinyapps.io/DynNomapp/
https://medicalclimbers.shinyapps.io/DynNomapp/

Adv Clin Exp Med. 2023;32(2):151-161

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Tawfik GM, Dila KAS, Mohamed MYF, et al. A step by step guide for con-
ducting a systematic review and meta-analysis with simulation data.
Trop Med Health. 2019;47(1):46. doi:10.1186/s41182-019-0165-6
Jackson D, Law M, Barrett JK, et al. Extending DerSimonian and
Laird’s methodology to perform network meta-analyses with ran-
dom inconsistency effects. Stat Med. 2016;35(6):819-839. doi:10.1002/
sim.6752

Efthimiou O, Rlicker G, Schwarzer G, Higgins JPT, Egger M, Salanti G.
Network meta-analysis of rare events using the Mantel-Haenszel
method. Stat Med. 2019;38(16):2992-3012. doi:10.1002/sim.8158
Kanter JW, Busch AM, Weeks CE, Landes SJ. The nature of clinical depres-
sion: Symptoms, syndromes, and behavior analysis. Behav Analyst.
2008;31(1):1-21. doi:10.1007/BF03392158

Kennedy SH. Core symptoms of major depressive disorder: Rele-
vance to diagnosis and treatment. Dialogues Clin Neurosci. 2008;10(3):
271-277. doi:10.31887/DCNS.2008.10.3/shkennedy

Schneiderman N, Ironson G, Siegel SD. Stress and health: Psycholog-
ical, behavioral, and biological determinants. Annu Rev Clin Psychol.
2005;1(1):607-628. doi:10.1146/annurev.clinpsy.1.102803.144141
Salari N, Hosseinian-Far A, Jalali R, et al. Prevalence of stress, anxi-
ety, depression among the general population during the COVID-19
pandemic: A systematic review and meta-analysis. Globalization and
Health. 2020;16(1):57. d0i:10.1186/512992-020-00589-w

Gundogan S, Arpaci I. Depression as a mediator between fear of
COVID-19 and death anxiety [Published online as ahead of print
on April 26,2022]. Curr Psychol. 2022. doi:10.1007/s12144-022-03120-z
Olfson M. National trends in the outpatient treatment of depression.
JAMA. 2002;287(2):203. doi:10.1001/jama.287.2.203

Duval F, Lebowitz BD, Macher JP. Treatments in depression. Dialogues
Clin Neurosci. 2006;8(2):191-206. doi:10.31887/DCNS.2006.8.2/fduval
Gabriel FC, de Melo DO, Fraguas R, Leite-Santos NC, Mantovani da
Silva RA, Ribeiro E. Pharmacological treatment of depression: A sys-
tematic review comparing clinical practice guideline recommen-
dations. PLoS ONE. 2020;15(4):e0231700. doi:10.1371/journal.pone.
0231700

43.

44,

45,

46.

47.

48.

49.

50.

51.

161

Cid-Jofré V, Moreno M, Reyes-Parada M, Renard GM. Role of oxy-
tocin and vasopressin in neuropsychiatric disorders: Therapeutic
potential of agonists and antagonists. IntJ Mol Sci. 2021;22(21):12077.
doi:10.3390/ijms222112077

Spekker E, Tanaka M, Szab6 A, Vécsei L. Neurogenic inflammation:
The participant in migraine and recent advancements in transla-
tional research. Biomedicines. 2021;10(1):76. doi:10.3390/biomedi-
cines10010076

Tanaka M, Téth F, Polyak H, Szabé A, Mandi Y, Vécsei L. Immune influ-
encers in action: Metabolites and enzymes of the tryptophan-kyn-
urenine metabolic pathway. Biomedicines. 2021;9(7):734. doi:10.3390/
biomedicines9070734

Mutz J, Edgcumbe DR, Brunoni AR, Fu CHY. Efficacy and acceptabil-
ity of non-invasive brain stimulation for the treatment of adult uni-
polar and bipolar depression: A systematic review and meta-anal-
ysis of randomised sham-controlled trials. Neurosci Biobehav Rev.
2018;92:291-303. doi:10.1016/j.neubiorev.2018.05.015

Tortella G, Selingardi P, Moreno M, Veronezi B, Brunoni A. Does non-
invasive brain stimulation improve cognition in major depressive
disorder? A systematic review. CNS Neurol Disord Drug Targets. 2015;
13(10):1759-1769. d0i:10.2174/1871527313666141130224431
Borgomaneri S, Battaglia S, Avenanti A, Pellegrino G di. Don't Hurt
Me No More: State-dependent transcranial magnetic stimulation
for the treatment of specific phobia. J Affect Disord. 2021;286:78-79.
doi:10.1016/j.jad.2021.02.076

Tortella G, Selingardi P, Moreno M, Veronezi B, Brunoni A. Does non-
invasive brain stimulation improve cognition in major depressive
disorder? A systematic review. CNS Neurol Disord Drug Targets. 2015;
13(10):1759-1769. d0i:10.2174/1871527313666141130224431

Mutz J, Edgcumbe DR, Brunoni AR, Fu CHY. Efficacy and acceptabil-
ity of non-invasive brain stimulation for the treatment of adult uni-
polar and bipolar depression: A systematic review and meta-anal-
ysis of randomised sham-controlled trials. Neurosci Biobehav Rev.
2018;92:291-303. doi:10.1016/j.neubiorev.2018.05.015

Battaglia S, Orsolini S, Borgomaneri S, Barbieri R, Diciotti S, di Pel-
legrino G. Characterizing cardiac autonomic dynamics of fear learn-
ing in humans [published online as ahead of print on June 7, 2022].
Psychophysiology. 2022. doi:10.1111/psyp.14122



	_GoBack

