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Abstract
Objective. To assess the effect of treatment with a St John’s Wort product (Movina†) on cholesterol levels (total cholesterol,
LDL-cholesterol, and HDL-cholesterol) in patients with hypercholesterolemia on treatment with a stable dose of
simvastatin. Design. Controlled, randomized, open, crossover pharmacodynamic study. Setting. Two primary healthcare
centres. Intervention. Patients were treated with Movina† one tablet (containing 300 mg of Hypericum perforatum) twice
daily and control (a commercially available multivitamin tablet, Vitamineral†). The trial started with a run-in period of 4
weeks. Then the treatment order between control and active treatment was decided (randomization using sealed envelopes).
The duration of each treatment period was 4 weeks and simvastatin treatment was kept unchanged during the whole study
period (12 weeks). Subjects. Twenty-four patients with hypercholesterolemia treated with a stable dose of simvastatin (10�
40 mg daily) for at least three months. Main outcome measures. Assessments of total cholesterol, HDL- cholesterol, LDL-
cholesterol, and triglycerides were performed in the morning with the patients in a fasting condition. Results. All patients
completed the study. LDL-cholesterol was significantly increased during active treatment compared with control. Thus, the
mean LDL-cholesterol after 4 weeks’ active treatment was 2.72 mmol/L compared with 2.30 mmol/L after treatment with
control (pB0.0001). An increase in total-cholesterol was also observed (5.08 mmol/L compared with 4.56 mmol/L, pB
0.0001). Conclusion . Products containing St John’s Wort should not be given to patients with hypercholesterolemia who are
on treatment with simvastatin.
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Use of natural health products, including herbal

medicines and vitamins, is widespread [1,2]. With

expanding use, there is an increased focus on the

possibility that these products may interact with

prescribed drugs and alter their metabolism [3].

Clinical trials and case reports have found that St

John’s Wort (Hypericum perforatum) in particular

may cause important interactions [4�7]. Movina† is

a commercially available product containing hyper-

icum perforatum (St John’s Wort). Each tablet

contains 300 mg of active substance and should be

given twice daily. In 2005, 49 040 packs (each

package containing the recommended dose for

1 month) were sold in Sweden and the total cost

for this treatment was SEK 8 582 000 [8]. Movina†

is used in Sweden for indications of mild depression,

mild anxiety disorders, and occasional sleep distur-

bances. The documentation in depression is contra-

dictory and studies where the effects seem to be poor

have been published [9]. On the other hand, there

are also studies suggesting a good antidepressive

effect, well in line with conventional therapy [10].

St John’s Wort-containing products could induce

the intestinal drug transporter (intestinal P-glyco-

protein/MDR1) as well as intestinal and hepatic

cytocromes (CYP 3A4). These parallel inducing

effects are expected to decrease intestinal absorption

and to increase hepatic first-pass clearance of com-

mon P-glycoprotein/MDR1 and CYP3A4 substrates

[11]. In pharmacokinetic studies a 14-day course of
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St John’s Wort administration significantly induced

the activity of CYP3A4 as measured by changes in

alprazolam pharmacokinetics [12]. Long-term ad-

ministration of St John’s Wort may thus result in

diminished clinical effectiveness for all drugs that are

CYP 3A4 substrates. Simvastatin undergoes exten-

sive first-pass metabolism, producing inactive meta-

bolites, in the intestinal wall and liver, which is

primarily mediated by P450 (CYP3A4). Thereafter,

unchanged simvastatin, a lactone prodrug, is con-

verted to its active form simvastatin hydroxy acid, by

esterases or non-enzymatic hydrolysis in blood

[13,14]. Pharmacokinetic studies suggest that St

John’s Wort-containing products decrease the

plasma concentrations of simvastatin [15]. The

clinical importance of these findings is, however,

unclear. There are a few reports to regulatory

authorities suggesting that there may be an interac-

tion of clinical importance and that the clinical

effectiveness of simvastatin thereby could be affected

by concomitant medication with St John’s Wort-

containing products [16]. Against this background,

we decided to perform a randomized, controlled,

crossover study to evaluate if there were any

clinically relevant pharmacodynamic interactions

between a commercially available St John’s Wort-

containing product (Movina†) and simvastatin.

Movina† was given in a fixed dose for 4 weeks to

patients with hypercholesterolemia treated with a

stable dose of simvastatin for at least 3 months. The

effects on LDL-cholesterol, total-cholesterol, HDL-

cholesterol, and triglycerides were assessed.

Materials and methods

A total of 24 patients with hypercholesterolemia on

treatment with a stable dose of simvastatin (10�
40 mg once daily) were included in the study.

Patients also had other medications and the median

number of other drugs was 2.5, with a range from 0

to 10. There were 14 males and 10 females and their

mean age was 64 years, range 54�78 years. Nine

patients had diabetes mellitus, 9 had cardiovascular

disease and 14 patients had hypertension.

The study was approved by the Swedish Medical

Products Agency and the Regional Ethical Board in

Western Sweden.

The study was performed as a randomized, open,

crossover study, where the approved St John’s Wort-

containing product Movina† was compared with an

inactive control (a commercially available vitamin

product named Vitamineral†). Patients were re-

cruited from the primary healthcare centres in

Mölnlycke and Landvetter in the Western region of

Sweden. Eligible patients were identified by the

routinely used data system at the primary healthcare

centres. Patient characteristics are given in Table I.

Patients were invited by an introductory letter which

included information on the study. The information

leaflet was approved by the regional ethical board

and it was sent home to eligible patients. Those who

were willing to participate signed an informed

consent and were included in the study. No record

was made of those patients who did not respond to

the information letter.

Exclusion criteria were: unstable angina pectoris,

recent myocardial infarction (within a year), recent

stroke (within a year), cardiac failure, HIV, and

dementia. Furthermore, patients on active treatment

with drugs that could interact with St Johns Wort

were excluded. Thus, treatment with birth control

pills, warfarin, theophylline, cyclosporine, amitrypti-

line, nortriptiline, digoxin or sertraline was not

allowed. The reason for these exclusion criteria

were that clinically important interactions between

St John’s Wort products and these medical products

have been clearly demonstrated.

The study started with a run-in period and at the

initial visit (Week 0) the patients were informed

Table I. Study population (baseline characteristics).

Baseline characteristics Mean9SD

Weight (kg) 81.9917.2

Height (cm) 17098.5

Body mass index 28.394.9

Systolic/diastolic blood

pressure (mmHg)

144918.9/8098.8

Total cholesterol (mmol/L) 4.8990.82

LDL-cholesterol (mmol/L) 2.4690.59

HDL-cholesterol (mmol/L) 1.6690.58

Triglycerides (mmol/L) 1.7090.70

Dose of simvastatin (mg) 20.8

Cardiovascular disease 9

Diabetes mellitus 9

Hypertension 14

St John’s Wort (Hypericum perforatum) is

used in Sweden for mild depression, mild

anxiety disorders and occasional sleep distur-

bances. Many patients are also treated with

simvastatin for hyperlipidemia. This short-

term study shows that:

. Combined therapy with simvastatin and St

John’s Wort results in a significant increase

of LDL-cholesterol and total cholesterol.

. Patients treated with simvastatin should

therefore, when taking drugs containing St

John’s Wort, be checked for their lipids more

carefully, and be recommended to avoid this

combination.
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about the study, inclusion and exclusion criteria

were verified, and a physical examination was

performed. All blood samples were obtained in

the fasting condition and analysed at the central

laboratory at Sahlgrenska University Hospital in

Gothenburg (total cholesterol, HDL-cholesterol,

LDL-cholesterol, and triglycerides). The laboratory

was unaware of patient treatment. Patients were then

to return after 4 weeks and another physical exam-

ination was performed and blood samples as de-

scribed at week 0 above were collected. At week 4,

the treating physician randomized (using sealed

envelopes handled by a person not involved with

patients) the order of active (Movina†) and control

(Vitamineral†) treatment. Thus, 50% started with

active treatment and the other 50% started with

control treatment and all were crossed over to the

other treatment modality after 4 weeks. Assessment

of total cholesterol, HDL- and LDL-cholesterol, and

triglycerides were then performed at the end of each

treatment period (weeks 8 and 12). Compliance was

verified by pill counting at each visit. The dose of

simvastatin was kept unchanged during the whole

study period and all patients completed the study.

The mean dose of simvastatin was 20.8 mg (range

10 mg�40 mg).

Statistics

T-test for paired samples was used for statistical

analyses and a p-value B0.05 was considered

significant. The primary efficacy endpoint was the

difference in LDL-cholesterol at weeks 8 and 12

between active treatment and control. Secondary

endpoints were the corresponding difference in total

cholesterol, HDL-cholesterol, and triglycerides.

Power calculations showed that participation of 20

subjects would give statistical significance. The

randomization procedure was performed by a person

not involved with the patients.

Results

The mean LDL-cholesterol level after 4 weeks of

treatment with Movina† was significantly higher

compared with 4 weeks of treatment with control.

Thus, the mean LDL-cholesterol level was

2.72 mmol/L during active treatment compared

with 2.30 mmol/L (pB0.0001 (Table II). Total

cholesterol was also significantly increased during

active treatment (5.08 mmol/L compared with

4.56 mmol/L, pB0.0001) (Table II). No significant

change was observed in HDL-cholesterol

(1.67 mmol/L compared with 1.70 mmol/L, p�
0.46) (Table II), while triglyceride levels were

slightly increased (1.54 mmol/L and 1.30 mmol/L,

p�0.016) (Table II). Total cholesterol and LDL-

cholesterol were significantly increased by active

treatment in both males and females (Table III).

Triglycerides were significantly increased in females

but not in males (Table III).

Discussion

Lowering of low-density lipoprotein cholesterol

(LDL-cholesterol) with statins has become part of

the standard treatment regimen in patients with

established coronary heart disease. The Scandina-

vian Simvastatin Survival Study (4 S) which was

published in 1994 was the first large endpoint study

showing clear beneficial effects on cardiovascular

morbidity/mortality with simvastatin treatment [17].

Effect on cardiovascular morbidity/mortality has

been demonstrated in patients without known cor-

onary heart disease [18], in patients with various

degrees of hypercholesterolemia and coronary artery

disease, and in diabetics [19�21]. In one recently

published study aggressive treatment with a statin to

patients with a stroke/TIA demonstrated a signifi-

cant decrease in fatal and non-fatal strokes over an

observation period of five years [22].

When dietary measures are not sufficient to

control hyperlipidemia, pharmacological treatment

may be considered. In Sweden, simvastatin is used as

first-line treatment in most patients who are con-

sidered to be suitable for drug treatment [23]. Since

current guidelines recommend that treatment in the

secondary preventive setting and in diabetics should

be intensive, large populations of patients, especially

elderly patients, are treated with statins.

It has been suggested that the magnitude of

the lipid-lowering effect is of importance for the

Table II. Changes in total cholesterol, LDL-cholesterol, HDL-cholesterol, and triglycerides after 4 weeks of treatment with control and

active product (Movina†).

Control Active Difference (mean9SD) p-value

Total cholesterol (mmol/L) 4.5690.69 5.0890.84 0.5290.45 pB0.001

LDL-cholesterol (mmol/L) 2.3090.42 2.7290.62 0.4290.41 pB0.0001

HDL-cholesterol (mmol/L) 1.7090.54 1.6790.56 �0.0290.75 p�0.46

Triglycerides (mmol/L) 1.3090.64 1.5490.64 0.2590.46 p�0.0155

T-test for paired samples was used for statistical analyses.
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progression of atherosclerosis and a more pro-

nounced reduction of LDL-cholesterol has been

shown to reduce the atheroma burden by more

than a modest decrease [24]. Furthermore a more

aggressive reduction in LDL-cholesterol has been

demonstrated to reduce the incidence of major

cardiovascular events [25]. It is not known if there

is a linear relationship between LDL-cholesterol

reduction and cardiovascular prevention. Based on

results from large studies, it could be questioned

whether there may be a threshold for the beneficial

effect on cardiovascular morbidity/mortality. Thus, a

small reduction in LDL-cholesterol may not result in

any benefit at all. In the large ALLHAT-LLT study,

pravastatin was compared with usual care in a subset

of patients with hypercholesterolemia. The mean

difference in LDL-cholesterol levels between active

treatment and control at study end was only

0.5 mmol/L. No significant benefit was demon-

strated in this large study, in which more than

10 000 patients were included [26]. In another large

trial, the ASCOT-LLA study, hypertensive patients

with other risk factors and non-fasting total choles-

terol below 6.5 mmol/L were treated with either

atorvastatin or placebo for 3 years. The difference in

LDL-cholesterol between groups at the end of

follow-up was 0.95 mmol/L. In this study a clear

benefit regarding cardiovascular morbidity was

found [27]. The discrepancy in outcome between

ALLHAT-LLT and ASCOT-LLA may partly be

explained by the effects accomplished on LDL-

cholesterol. Thus, a more modest reduction in

LDL-cholesterol (0.5 mmol/L) may not be sufficient

to reduce atherosclerosis and prevent cardiovascular

events. On the other hand a reduction in LDL-

cholesterol in a magnitude of 1 mmol/L has been

shown to have a preventive effect on cardiovascular

events in many large studies. The dose of atorvasta-

tin in the ASCOT-LLA study was 10 mg and this

dose caused a reduction in LDL-cholesterol in a

magnitude of 1 mmol/L. The lipid-lowering potency

of different statins at different doses has been

compared in the CURVES study [28]. The conclu-

sions from this study are that 10 mg of atorvastatin

has an effect on LDL-cholesterol comparable to that

of 20�40 mg of simvastatin.

The patients in our trial had a mean simvastatin

dose of 20.8 mg. We do not know the actual

absolute reduction in our patients, since they were

on stable chronic medication and we did not

change their simvastatin treatment. From the re-

sults given in major studies, as mentioned earlier, it

could, however, be assumed that the absolute

reduction achieved for our patient population

would be slightly lower than 1 mmol/L but greater

than 0.5 mmol/L.

The main finding in our study was that the

commercially available St John’s Wort product

(Movina†) at a recommended dose given for one

month together with simvastatin reduced the effect

of simvastatin in a clinically significant way. Thus,

mean total cholesterol was increased by 0.52 mmol/

L and LDL-cholesterol was increased by 0.42 mmol/

L. No change in HDL-cholesterol was observed,

while triglycerides were slightly but significantly

increased by 0.24 mmol/L.

It could be concluded that about half of the effect

of simvastatin on LDL-cholesterol was lost in our

patients, when they were on concomitant treatment

with the St John’s Wort-containing product at

a recommended dose for one month. It seems

quite clear from large controlled studies that the

Table III. Changes in total cholesterol, LDL-cholesterol, HDL-cholesterol, and triglycerides after 4 weeks of treatment with control and

active product (Movina†) in males and females.

Control Active Difference (mean9 SD) p-value

Total cholesterol (mmol/L)

Males (n�14) 4.4690.68 4.9790.92 0.5190.41 p�0.0004

Females (n�10) 4.7190.70 5.2490.73 0.5390.53 p�0.011

LDL-cholesterol (mmol/L)

Males 2.3990.49 2.8390.71 0.4490.38 pB0.0009

Females 2.1890.29 2.5790.46 0.3990.47 p�0.027

HDL-cholesterol (mmol/L)

Males 1.5290.41 1.5190.47 �0.0190.15 p�0.811

Females 1.9490.62 1.9090.62 �0.0490.14 p�0.399

Triglycerides (mmol/L)

Males 1.2690.74 1.4190.61 0.1590.43 p�0.216

Females 1.3690.50 1.7390.69 0.3890.49 p�0.036

T-test for paired samples was used for statistical analyses.
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magnitude of LDL-reduction is of importance for

the cardiovascular preventive effects observed with

simvastatin and other statins. Whether there is a

threshold for the preventive effect of LDL-lowering

therapy around 0.5 mmol/L is not known, but if this

were to be the case, then the total effect on

cardiovascular prevention with simvastatin would

be abolished by concomitant treatment with a St

John’s Wort-containing product.

Our study has limitations since it was not double-

blind. Bias from expectations may have occurred

and carry-over effects may be present in crossover

studies. The treatment periods in our study were

each 4 weeks and it would seem unlikely that

any clinically important carry-over effect would

be present for a short-acting product such as

Movina†. Furthermore, there is no reason to

believe that patients or doctors would have mis-

managed the diet or lipid-lowering medication

during Movina† treatment in order to achieve a

less satisfactory result after active treatment. The

study was randomized and the assessments of lipids

were performed by a central laboratory, which was

blinded to treatment regimen. Furthermore, the

results as regards total cholesterol and LDL-cho-

lesterol were robust and occurred in both males and

females. The results are in line with what could be

expected from a product interfering with a central

metabolizing enzyme of importance for simvastatin

pharmacokinetics. Simvastatin lowers the levels of

triglycerides and this effect was also partly inhibited

by active treatment. These results were less robust

compared with the effect on cholesterol. The effect

was statistically significant in the total patient

cohort. When the results were analysed according

to gender, only females had a statistically significant

increase in triglycerides. The clinical importance of

this finding is unclear. Since this was a short and

small study, we cannot draw any conclusions about

long-term effects on cardiovascular morbidity/mor-

tality. Such effects could only be demonstrated in a

larger prospective controlled long-term trial. If

simvastatin is given together with a St John’s

Wort-containing product, the efficacy, as measured

by LDL- and total cholesterol concentration, is

diminished. This will result in difficulties in reach-

ing recommended therapeutic goals. It could there-

fore be concluded that these products should not be

given together.
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[27] Sever PS, Dahlöf B, Poulter NR, Wedel H, et.al. Prevention

of coronary and stroke events with atorvastatin in hyperten-

sive patients who have average or lower-than-average

cholesterol concentrations, in the Anglo-Scandinavian Car-

diac Outcomes Trial. The Lipid Lowering Arm (ASCOT-

LLA): A multicenter randomized controlled trial. Drugs

2004;64:43�60.

[28] Jones P, Kafonek S, Laurora IL. Hunninghake D for the

CURVES investigators. Comparative dose efficacy study of

atorvastatin versus simvastatin, pravastatin, lovastatin and

fluvastatin in patients with hypercholesterolemia (The

Curves Study). Am J Cardiol 1998;/81:/582�7.

Effects of St John’s Wort on cholesterol levels in hypercholesterolaemia 159


