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Acute treatment of moderate to severe depression with hypericum
extract WS 5570 (St John’s wort): randomised controlled double
blind non-inferiority trial versus paroxetine
A Szegedi, R Kohnen, A Dienel, M Kieser

Abstract
Objective To investigate the efficacy of hypericum extract WS
5570 (St John’s wort) compared with paroxetine in patients with
moderate to severe major depression.
Design Randomised double blind, double dummy, reference
controlled, multicentre non-inferiority trial.
Setting 21 psychiatric primary care practices in Germany.
Participants 251 adult outpatients with acute major depression
with total score ≥ 22 on the 17 item Hamilton depression scale.
Interventions 900 mg/day hypericum extract WS 5570 three
times a day or 20 mg paroxetine once a day for six weeks. In
initial non-responders doses were increased to 1800 mg/day
hypericum or 40 mg/day paroxetine after two weeks.
Main outcome measures Change in score on Hamilton
depression scale from baseline to day 42 (primary outcome).
Secondary measures were change in scores on
Montgomery-Åsberg depression rating scale, clinical global
impressions, and Beck depression inventory.
Results The Hamilton depression total score decreased by
mean 14.4 (SD 8.8) points, corresponding to 56.6% (SD 34.3%)
of the baseline value, in the hypericum group and by 11.4 (SD
8.6) points (44.8% (SD 33.5%) of baseline value) in the
paroxetine group (intention to treat analysis; similar results
were observed in the per protocol analysis). The intention to
treat analysis (lower one sided 97.5% confidence limit 1.5 points
for the difference hypericum minus paroxetine) and the per
protocol analysis (lower confidence limit 0.7 points) showed
non-inferiority of hypericum and statistical superiority over
paroxetine. The lower limits in both cases exceeded the
pre-specified non-inferiority margin of − 2.5 points and the
superiority margin of 0. The incidence of adverse events was
0.035 and 0.060 events per day of exposure for hypericum and
paroxetine, respectively.
Conclusions In the treatment of moderate to severe major
depression, hypericum extract WS 5570 is at least as effective as
paroxetine and is better tolerated.

Introduction
Extract of Hypericum perforatum (St John’s wort) is more effective
than placebo in the treatment of mild to moderate major
depression1 and as effective as several tricyclic antidepressants2–5
or fluoxetine.6 In patients with more severe depression, however,
the antidepressant efficacy of hypericum extract is disputed. In a
comparison of 1800 mg/day hypericum extract (LI 160) and 150
mg/day imipramine the effect of both drugs was comparable
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during six weeks of acute treatment.4 That study, however, was
not sufficiently powered to demonstrate non-inferiority of the
herbal extract.
In clinical practice, hypericum extract is better tolerated than
synthetic antidepressants.7 It may be particularly helpful in
severe depression with its high risk of chronicity.8 We compared
the efficacy and safety of hypericum extract with paroxetine in
patients with moderate to severe depression.
Hypericum extract WS 5570 at a dose of 300 mg three times
a day has been shown to be more effective than placebo in
patients with mild to moderate major depression treated for six
weeks.9 Paroxetine, on the other hand, is a potent selective serotonin reuptake inhibitor with proved efficacy in patients with
depression of any severity10 and has a more favourable safety
profile than tricyclic antidepressants.11 In major depression, daily
doses between 20 mg and 50 mg have been recommended12 and
are commonly used in clinical trials and in daily practice.
In accordance with Kupfer’s model of acute therapy and subsequent prophylactic treatment of unipolar depression,13 our
study included a six week acute phase after which responders
undergo four months of prophylactic continuation treatment (to
prevent relapse or recurrence, or both).

Methods
Protocol, design, and objectives
This double blind, double dummy, randomised phase III trial
examined the efficacy of hypericum extract WS 5570 compared
with paroxetine in the acute treatment of moderate to severe
major depression. After a screening examination participants
underwent a single blind placebo run-in phase of three to seven
days, during which they received three coated tablets of
hypericum placebo per day plus one paroxetine placebo capsule
in the morning. After that, we randomised those still meeting the
selection criteria to six weeks of double blind treatment with
hypericum extract or paroxetine. Those who responded to treatment (that is, their total score on the 17 item Hamilton
depression scale decreased by ≥ 50%) were invited to participate
in a four month double blind maintenance phase (reported elsewhere).
All patients provided written informed consent. We did not
use a placebo control group because we considered it unethical
to treat severely depressed patients with placebo for six weeks.
Participants
We recruited male and female outpatients in 21 psychiatric primary care centres in Germany. All participants were 18-70 years
old and had single or recurrent moderate or severe episodes of
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unipolar major depression without psychotic features (Diagnostic
and Statistical Manual of Mental Disorders, fourth edition,
(DSM-IV) 296.22, 296.23, 296.32, 296.33) persisting for two
weeks to a year. At screening and baseline all participants had to
have a total score ≥ 22 points on the 17 item Hamilton depression scale and ≥ 2 points for the item “depressive mood.” The
diagnosis of depression was based on the mini-international
neuropsychiatric interview.14 There were no restrictions regarding ethnic group.
We excluded anyone with a decrease in total depression score
of ≥ 25% during the run-in, or with a diagnosis of schizophrenia,
acute anxiety disorder, adjustment disorder, depressive disorder
of any type not stated above, bipolar disorder, organic mental
disorder, acute post-traumatic stress disorder, or substance abuse
disorder. We also excluded patients with increased risk of suicide
(defined by a score ≥ 4 for item 10 of the Montgomery-Åsberg
depression rating scale), who had previously attempted suicide,
or who had not responded to more than one adequate treatment
(equivalent to 150 mg/day amitriptyline for ≥ 6 weeks) in the
present episode. Participants were not allowed to take other psychotropic medication and psychotherapy during the study (in
case of previous antidepressant medication an appropriate wash
out period of five half lives had to be observed).
Interventions and blinding
We used hypericum extract WS 5570 (Dr Willmar Schwabe
Pharmaceuticals, Karlsruhe, Germany), a hydroalcoholic extract
from herba hyperici (drug to extract ratio 3-7:1) with
standardised contents of 3-6% hyperforin and 0.12-0.28%
hypericin. The coated tablets contained 300 mg or 600 mg of the
extract. Paroxetine was supplied in tablets of 20 mg packed in
capsules containing one or two tablets. High and low dose tablets
or capsules were indistinguishable in all aspects of their outward
appearance. For each drug an identically matched placebo was
available (the success of blinding was evaluated by examining the
drugs before distribution).
During the six weeks of randomised treatment patients allocated to hypericum always took three coated tablets of
hypericum/day plus one paroxetine placebo capsule in the
morning whereas those in the paroxetine group took one
capsule of paroxetine in the morning and three coated tablets of
hypericum placebo/day. Initially this corresponded to three
doses of 300 mg/day hypericum or one dose of 20 mg/day paroxetine. For patients whose total depression score had not
decreased by at least 20% after two weeks of treatment compared
with baseline we increased the treatment to three doses of 600
mg/day hypericum or one dose of 40 mg/day paroxetine. The
doses for paroxetine were based on published recommendations.12
Outcomes
We assessed efficacy and safety at screening, baseline, and at the
end of the first, second, fourth, and sixth weeks. The primary
outcome measure was the absolute decrease of the Hamilton
total depression score between baseline and week six. Secondary
outcome measures included the Montgomery-Åsberg depression rating scale, the clinical global impressions, and the Beck
depression inventory. We based assessments of safety and
tolerability on spontaneous reports of adverse events, a
semistructured interview exploring known side effects of the
investigational treatments, physical examinations, and routine
laboratory measurements.
To assure uniform diagnostic and rating standards, all assessments were performed by psychiatrists and psychologists who
had participated in training before patients were included.
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Random sequence generation, allocation concealment,
implementation
Patients who still met the selection criteria at baseline were randomised at a ratio of 1:1 to hypericum or paroxetine. Randomisation was performed in blocks stratified by trial centre. A
biometrician otherwise not involved in the trial generated the
code using a validated computer program. The study drugs were
dispensed to the centres in numbered containers. On inclusion
of a patient into randomised treatment the local investigator
allocated each participant the lowest available number. The
block size was withheld from the investigators.
Statistical methods, sample size
Non-inferiority is usually established by showing that the true
treatment difference is likely to be smaller than a prespecified
non-inferiority margin that separates clinically important from
clinically negligible (acceptable) differences.15 We considered that
hypericum would not be relevantly inferior to paroxetine if the
true decrease in total depression score (primary outcome measure) for hypericum was not more than 2.5 points16 smaller than
for paroxetine ( = − 2.5).
The study was performed with an adaptive interim analysis.
This design includes options for early stopping with rejection of
the null hypothesis or for fultility (boundaries 1 = 0.01 and
0 = 0.5, respectively) or for re-estimation of sample size in case
of continuation.
For the change in total depression score we assessed
non-inferiority of hypericum by a shifted t test using the
prespecified non-inferiority margin of 2.5 points and a global
one sided type I error of  = 0.025. We used Fisher’s combination
test17 in the final analysis, where the null hypothesis can be
rejected when the product of the P values from both study parts
falls below c = 0.0038. An analogous approach consists of calculating the one sided repeated 97.5% confidence limit for the
treatment difference adjusted for the interim analysis.18 If this
confidence limit is completely above the non-inferiority margin
 = − 2.5, hypericum would be judged to be not inferior to
paroxetine.
According to applicable guidance19 we reserved the option of
testing for superiority after establishing non-inferiority of
hypericum. If the lower one sided 97.5% confidence limit lies
above 0, hypericum can be considered superior to paroxetine.
We replaced missing values by carrying the last observation forward. The primary analysis was based on the intention to treat
analysis to mirror clinical practice. We also performed a per protocol analysis to demonstrate robustness of the trial result to the
choice of the analysis set.19 All secondary efficacy and safety
measures were analysed descriptively. For the Hamilton total
score, we defined response as a decrease in total score of ≥ 50%
from baseline and remission as a score ≤ 10 points at week six.
We calculated the sample size for the first stage of the study
until the interim analysis by assuming equal changes in depression score in each group with a common SD of 6 points. We
needed 2×50 patients to attain 90% power for a one sided P
value of P1 ≤ 0.20 in the interim analysis (trend towards
non-inferiority of hypericum). The interim analysis resulted in a
one sided P1 = 0.084 for the primary outcome measure so that
the local type I error level for the second part of the trial was
determined as c/P1 = 0.045. Assuming a common SD of 6 points
and equal means in both groups, we needed 2×75 patients to
attain a power of 80% for the second stage of the trial, resulting
in a total sample size of 2×125 patients.
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Enrolment

Assessed for eligibility (n=301)
Not randomised (n=50)
Not meeting selection criteria (n=33)
Adverse event (n=1)
Informed consent revoked (n=6)
Lost to follow up (n=9)
Administrative reasons (n=1)

Data sets for analysis

Double blind acute treatment

Randomised (n=251)

Treated with hypericum (n=125)
Withdrawn during acute phase (n=17)
Remission (n=1)
Lack of efficacy (n=6)
Adverse event (n=4)
Lost to follow up (n=6)

Treated with paroxetine (n=126)
Withdrawn during acute phase (n=29)
Informed consent revoked (n=5)
Remission (n=1)
Lack of efficacy (n=3)
Adverse event (n=8)
Violation of exclusion criteria (n=1)
Lost to follow up (n=8)
Other (n=3)

Completed acute phase (n=108)

Completed acute phase (n=97)

Safety (all randomised patients, n=125)
Not evaluable for efficacy:
Withdrawn and no efficacy data during
double blind treatment (n=3)

Safety (all randomised patients, n=126)
Not evaluable for efficacy:
Withdrawn and no efficacy data during
double blind treatment (n=4)

Intention to treat (n=122)
Relevant protocol violation during
randomised treatment (multiple
responses possible) (n=25)
Violation of:
Time schedule (n=11)
Selection criteria (n=3)
Treatment compliance (n=15)

Intention to treat (n=122)
Relevant protocol violation during
randomised treatment (multiple
responses possible) (n=31)
Violation of:
Time schedule (n=20)
Selection criteria (n=1)
Treatment compliance (n=10)

Per protocol (n=97)

Per protocol (n=91)

Fig 1 Flow of patients and datasets for analysis

Results
Participants
Between May 2000 and July 2003, we assessed 301 white patients
and randomised and treated 251 (125 to hypericum and 126 to
paroxetine). Figure 1 shows reasons for non-randomisation, premature termination, or exclusion. We did not exclude any
patients because we thought they were at increased risk of
suicide. Among the patients who were not randomised, two were
withdrawn because they responded to placebo during the run-in
period. All decisions regarding patient eligibility were made
before code breaking.
Baseline demographic and clinical measures were comparable in both groups (table 1). Mean age and average duration of
the current episode, however, were higher in the hypericum
group. The baseline total depression scores ranged from 22
(minimum required) to 34 in both groups. In each group more
than half of the patients had a total score ≥ 25 and were thus
severely depressed.20
Investigational treatment
After two weeks of randomised treatment, 69/122 patients in the
hypericum group (57%) and 58/122 in the paroxetine group
(48%) were switched to the higher doses. We assessed
compliance with treatment by counting tablets; it was 96% (SD
7%) for hypericum and 98% (SD 10%) for paroxetine.
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Figure 2 shows the total Hamilton depression scores over
time. Between baseline and day 42 scores decreased by an average of 14.4 (SD 8.8) points (corresponding to 57% (SD 34%) of
the baseline value) for hypericum and by 11.4 (SD 8.6) points
(45% (SD 34%)) for paroxetine (lower one sided repeated 97.5%

Table 1 Demographic and clinical characteristics at baseline (intention to
treat analysis; figures are means (SD); medians unless stated otherwise)
Hypericum (n=122)
No (%) of women

Paroxetine (n=122)

85 (70)

83 (68)

49.0 (11.0); 51.5

45.5 (11.5); 48.0

50 (41)

49 (40)

Duration of current episode
(days)

160 (109); 148

127 (81); 106

HAMD total score*

25.5 (2.7); 25.0

25.5 (2.9); 25.0

69 (57)

67 (55)

Age (years)
No (%) with recurrent
depression

No (%) with HAMD total
score ≥25
MADRS total score†

29.9 (5.0); 29.0

29.4 (4.9); 29.0

Beck depression inventory‡

26.3 (8.5); 26.0

25.6 (8.0); 24.5

No (%) markedly or severely
ill§

87 (71)

84 (69)

HAMD=Hamilton depression scale; MADRS=Montgomery-Åsberg depression rating scale.
*Theoretical range 0–52.
†Theoretical range 0–60.
‡Theoretical range 0–63; 119 in hypericum group, 120 in paroxetine group.
§According to clinical global impressions score.
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28
Hypericum (n=122)

Table 2 Secondary measures (intention to treat analysis; figures are
numbers (percentages) unless stated otherwise)

Paroxetine (n=122)

Hypericum
(n=122)

Paroxetine (n=122)

Difference (hypericum
minus paroxetine)
(95% CI), P value

MADRS (mean (SD);
median)

16.4 (10.7); 17.0

12.6 (10.6); 14.0

3.8 (1.1 to 6.5), 0.01*

BDI (mean (SD);
median)†

10.2 (10.3); 9.0

7.0 (9.3); 5.5

3.2 (0.7 to 5.7), 0.01*

Item 1 improved
by ≥2 categories

71 (58)

52 (43)

16 (3 to 28), 0.02‡

Item 2 much or
very much improved

83 (68)

70 (57)

11 (-1 to 23), 0.09‡

Item 3 marked
therapeutic effect

49 (40)

36 (30)

11 (-1 to 23), 0.08‡

Global efficacy self
rating very good or
good

65 (53)

55 (45)

8 (-4 to 21), 0.20‡

24
Change from baseline
to day 42:

20

16

Scores by day 42:

12

8

Clinical global
impressions:

0

7

14

28

42
Days of treatment

Fig 2 Total Hamilton depression scores over time (intention to treat analysis,
means and 95% confidence intervals)
18

confidence limit adjusted for the interim analysis for the difference hypericum–paroxetine was 1.5 points). In the per protocol
analysis the decreases in scores during treatment were 14.6 (SD
9.0) points for hypericum and 12.0 (SD 8.5) points for paroxetine
(lower confidence limit 0.7 points). Hence, the lower confidence
limits not only exceeded the non-inferiority margin of − 2.5
points but also the value 0, showing that hypericum is statistically
superior to paroxetine at the one sided 2.5% level.
According to mean change in depression score from
baseline, hypericum was descriptively superior to paroxetine in
11 of those 13 centres that had two or more patients in each
group. At the end of the acute treatment phase 86/122 patients
(71%) in the hypericum group and 73/122 (60%) in the paroxetine group responded to treatment (P = 0.08; 2 test), and 61/122
(50%) and 43/122 patients (35%) showed remission (P = 0.02).
A subgroup analysis showed that patients who were switched
to 1800 mg/day hypericum or 40 mg/day paroxetine because of
lack of efficacy during the first two weeks of randomised
treatment showed marked decreases in total depression score
during weeks three to six. By the end of the double blind
treatment period (day 42) we observed a substantial amelioration
of symptoms compared with baseline in patients with or without
an increase in drug dose in both treatment groups (mean (SD)
decrease in total score from baseline to day 42: hypericum 900
mg/day 16.6 (7.5) points, hypericum 1800 mg/day 12.6 (9.3)
points, paroxetine 20 mg/day 11.0 (8.9) points, paroxetine 40
mg/day 11.8 (8.1) points).
Table 2 shows the main results for selected secondary measures. For all standardised psychiatric scales we found differences
between treatment groups in favour of hypericum, confirming
our previous results.
Safety and tolerability
During the acute treatment phase 69/125 patients randomised
to hypericum (55%) reported 172 adverse events and 96/126
treated with paroxetine (76%) reported 269 adverse events. The
incidences were 0.035 adverse events per day of exposure (0.029
at 900 mg/day and 0.039 at 1800 mg/day) for hypericum and
0.060 (0.062 at 20 mg/day and 0.059 at 40 mg/day) for paroxetine. Based on the rate ratio, the incidence of adverse events in the
paroxetine group was 1.72 (95% confidence interval21 1.42 to
2.10) of the rate observed for hypericum. The highest incidence
was found for gastrointestinal disorders (59 events in 42 patients
in the hypericum group and 106 events in 67 patients in the paroxetine group), followed by nervous system disorders (35 events
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MADRS=Montgomery-Åsberg depression rating scale; BDI=Beck depression inventory.
*t test for difference (calculated for pooled data from both study stages).
†119 in hypericum group, 120 in paroxetine group.
‡2 test for difference (calculated for pooled data from both study stages).

in 29 patients and 61 events in 43 patients, respectively). Table 3
shows adverse events that occurred in at least 10 patients in one
group. Two serious adverse events occurred in the hypericum
group (psychic decompensation attributable to social problems;
hypertensive crisis); both were thought to be unrelated to
hypericum—that is, a cause other than the administration of
hypericum was evident.

Discussion
Principal findings
We have shown that hypericum extract WS 5570 is at least as
effective as paroxetine over six weeks of acute treatment in outpatients with moderate or severe unipolar major depression.
This finding was stable across several validated investigator and
self rating scales and across the participating centres as well as in
different analysis datasets (including or excluding patients with
major protocol violations). The average advantage of 3 points for
the decrease in total Hamilton depression score from baseline
underlines the clinical relevance of the observed effect,16 as do
the responder rates of 70% v 60% and the remission rates of 50%
v 35% for hypericum and paroxetine, respectively. The results
thus indicate that in a group of patients in whom the appropriateness of hypericum extract was previously disputed, the antidepressant efficacy of the herbal drug is at least comparable with
the effect of one of the leading synthetic antidepressants. In
Table 3 Adverse events that occurred in at least 10 patients in one group
(safety analysis set; figures are numbers (percentages) of patients
Hypericum (n=125)

Paroxetine (n=126)

Upper abdominal pain

12 (9.6)

9 (7.1)

Diarrhoea

12 (9.6)

23 (18.3)

Dry mouth

16 (12.8)

35 (27.8)

Nausea

9 (7.2)

21 (16.7)

Fatigue

14 (11.2)

16 (12.7)

Dizziness

9 (7.2)

24 (19.1)

Headache

13 (10.4)

14 (11.1)

Sleep disorder

5 (4.0)

10 (7.9)

Increased sweating

9 (7.2)

13 (10.3)
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What is already known on this topic
Hypericum extract is effective in the acute treatment of
patients with mild to moderate depression
The only randomised controlled trial to date in patients
with severe depression was underpowered

What this study adds
This double blind randomised clinical trial showed that
hypericum extract WS 5570 is at least as effective as
paroxetine in ameliorating the symptoms of moderately or
severely depressed patients
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patients with insufficient response to the initial (lower) dose an
increase in dose after two weeks was beneficial.
It is important to note that for both drugs the higher dose
was not associated with a relevant increase in adverse events. In
particular, none of the patients exposed to hypericum 1800
mg/day for four weeks reported any photosensitivity reactions
that have previously been reported.22 23
Strengths and weaknesses
These results contribute to the assessment of the antidepressant
effect of hypericum extract in moderately and severely depressed
patients in whom only limited evidence exists. Non-inferiority
trials of hypericum extract against synthetic antidepressants have
been criticised for using doses mostly in the lower therapeutic
range of the active comparators.24 This criticism does not apply
to our trial, which included a mandatory dose increase in
patients with insufficient response after two weeks of treatment.
For paroxetine, 40 mg/day correspond to the established use of
the drug in clinical trials and daily practice.12 The trial’s assay
sensitivity is supported by the observed treatment effect for paroxetine which was in line with previously published data from
trials against placebo and synthetic antidepressants.10 Another
indicator of a pharmacological effect is that in both study groups
a (single blind) dose increase in initial non-responders was
followed by a substantial decrease in depression score that was
comparable with the effect observed in those patients who were
adequately treated with the initial (lower) dose. A placebo control
could not be used in this group of predominantly severely
depressed patients for ethical reasons, particularly as comedication with benzodiazepines was not permitted. For the same reason we had to refrain from including patients at high risk of
suicide. As we did not actually withdraw any patient because of
increased risk of suicide, however, this restriction does not
adversely affect the external validity of our data.
Implications for clinicians
Our results support the use of hypericum extract WS 5570 as an
alternative to standard antidepressants in moderate to severe
depression, especially as it is well tolerated.7 As in any effective
antidepressant, potential interactions with other drugs deserve
clinical attention.7
The convincing results for hypericum extract WS 5570
observed in this trial deserve independent confirmation by other
research. We are assessing efficacy in long term treatment, for
which the drug can be an interesting option because of its
favourable ratio between efficacy and tolerability, in the ongoing
continuation phase.
We thank the investigators and patients, St Klement for project
management, T Konstantinowicz for the data analysis, T Utz for project
assistance, and A Völp for help with the manuscript.
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