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Brief Background
Extracts of Hypericum perforatum L. (St. John’s wort) have been used 
traditionally for a wide range of medical conditions.1 The most common 
modern-day application of St. John’s wort is in the treatment of depres-
sive disorders.2, 3 Meta-analyses of heterogeneous studies conducted 
over the past two decades, as well as several subsequent randomized 
trials, have reported St. John’s wort to be more effective than placebo 
and equally effective as tricyclic antidepressants and selective serotonin 
reuptake inhibitors (SSRIs) in the short-term management of mild-to-
moderate depression (1-3 months). Overall, the evidence supporting 
the efficacy of St. John’s wort in mild-to-moderate major depression 
remains compelling. However, the evidence for severe major depres-
sion and other depressive disorders (e.g., seasonal affective disorder) 
remains equivocal.

While generally well-tolerated in clinical use, there is accumu-
lating evidence of significant drug interactions with St. John’s wort, 
particularly when used with medications metabolized by the cyto-
chrome P450 system.4, 5 St. John’s wort is not recommended in HIV/
AIDS patients taking protease inhibitors or non-nucleoside reverse 
transcriptase inhibitors, in patients receiving immunosuppressive 
therapy (particularly cyclosporine), or in users of oral contraceptives, 
warfarin, or digoxin. 

St. John’s wort may cause nausea, fatigue, allergic reactions, impo-
tence, and photosensitivity. St. John’s wort may induce mania in indi-
viduals with an underlying mood disorder, and may result in serotonin 
syndrome if used alone or with other serotonergic agents. 

Safety Summary
Likely safe: Extensive clinical trials of limited duration (<3 months) at 
recommended doses support the benign side effect profile and safety of 
St. John’s wort in individuals not taking other drugs. 

Possibly unsafe: When used in larger than recommended doses, 
or for extended duration (>3 months). When used with drugs metabo-
lized by cytochrome P450 3A4 and 2E1, as decreased drug levels may 
occur.6,7,8,9,10,11,12,13,14 When used in patients with diabetes or in those 
taking antidiabetic agents.15 When used in renal transplant patients, 
due to potential to cause overdosage or fatal drug-herb interactions.5 
When taken by women on concomitant oral contraceptives.16,17 When 

used in patients with sensitive skin or those taking photosensitizing 
drugs.18,19 When used in patients on monoamine oxidase inhibitors 
(MAOIs) or selective serotonin reuptake inhibitors (SSRIs).20,21,22,23,24 
When used in patients with histories of mania, hypomania (as in 
bipolar disorder), or affective illness.25,26,27,28,29,30

Likely unsafe: When taken in patients with known allergies/hyper-
sensitivities to St. John’s wort or to any of its constituents. When taken 
by individuals with HIV or AIDS concomitantly with protease inhibi-
tors or nonnucleoside reverse transcriptase inhibitors.9,31,32 When taken 
by transplant recipients receiving immunosuppressive therapy, particu-
larly cyclosporine.33,34,35,36,37,38,39,40,41,42,43,44,45,46 When taken in patients with 
bleeding disorders or in those taking anticoagulants.9,16,47,48 When used 
by individuals going through surgery, due to difficulty inducing relax-
ation and anesthesia.49 When used in patients taking digoxin, due to 
reports of reduced efficacy or drug concentration.9,50,51 When used in 
patients using chemotherapeutic agents, as concomitant use may result 
in reduced effectiveness of chemotherapeutic agents and treatment 
failure.52,53,54 When used in patients with suicidal ideation.55

Toxicology: Toxicological research using St. John’s wort extract 
LI 160 reports a no-effect dose to be above 5,000 mg/kg in mice and 
rats. Study of chronic toxicity in rats and dogs has found only nonspe-
cific symptoms such as weight loss.56 In vivo and in vitro studies have 
not demonstrated significant mutagenic properties of St. John’s 
wort.57,58 One study in bacteria reported genotoxicity in Salmonella 
typhimurium and reported that this effect was due to quercetin.59,60 A 
case report described a patient who experienced hepatotoxicity asso-
ciated with ingestion of St. John’s wort.61 The U.S. Cosmetic Ingre-
dient Review Expert Panel recently concluded that there is insufficient 
data to support the safety of St. John’s wort and its constituents in 
cosmetic formulations. No maximally allowed levels were found in 
EU or FDA regulations.

Adverse Effects/Precautions/Contraindications
Allergy: Known allergy/hypersensitivity to St. John’s wort or its 
constituents.62,63 Infrequent allergic skin reactions, including rash, 
itching, and pruritus, have been reported in clinical trials.62,63 In a drug 
monitoring study of 3,250 patients, there were 17 cases of allergic reac-
tions and 10 cases of allergy-related discontinuation of treatment.64 

INTERACTIONS
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General: In published studies, St. John’s wort has been gener-
ally well tolerated at recommended doses for up to 1-3 months. The 
most common adverse effects include gastrointestinal symptoms, skin 
reactions, fatigue/sedation, restlessness or anxiety, photosensitivity, 
sexual dysfunction (including impotence), dizziness, headache, and 
dry mouth.63,64,65,66 Several recent meta-analyses and one clinical trial 
conclude that adverse event rates are comparable to placebo67,68,69,70,71,72 
and less than standard antidepressant treatment.24,67,69,71,73,74 Reported 
adverse effects from available clinical trials are variable and often 
depend on the dose and brand used in the study as well as the sample 
size. For instance, a review of adverse events under treatment with 
Jarsin300®/Jarsin® (LI 160; 900 mg extract=1.08 mg hypericin daily) 
from 1991-1999, involving approximately 8 million people, docu-
mented 95 adverse reports.63 A European drug-monitoring study of 
3,250 patients (Jarsin® 300, 900 mg daily) reported an overall adverse 
reaction rate of 2.4%.64 A post-marketing study of Aristoforat® docu-
mented the incidence of adverse events to be 1% in 2,404 ambulatory 
patients over a period of 4-6 weeks.65 In a study of 324 outpatients with 
mild-to-moderate depression, adverse events occurred in 39% subjects 
taking 250 mg Hypericum extract ZE 117 twice daily for 6 weeks and 
in 63% taking imipramine; 3% of subjects taking Hypericum withdrew 
because of adverse events compared with 16% taking imipramine.75 
Plasma levels up to 300 ng/mL have been tolerated.76

Cardiovascular: Hypertension, tachycardia, and palpitations have 
been reported with St. John’s wort use.21,22,71,77,78 In a telephone survey, 
one woman reported nausea, diaphoresis, muscle cramping, weakness, 
and elevated pulse and blood pressure after a single dose of combination 
St. John’s wort, kava, and valerian.79 No cardiac conduction abnormali-
ties have been found with high doses of St. John’s wort in clinical study.23 
No difference in blood pressure or heart rate was found in comparisons 
of St. John’s wort and imipramine in adults.24,80 A case report described 
a 70 year-old homebound patient who experienced new-onset ortho-
static hypotension and lightheadedness while taking multiple prescrip-
tion medications and herbal products, including St. John’s wort.81 When 
all herbal products were discontinued, these symptoms improved, and 
the patient experienced improvement in pain control. 

Cardiovascular (edema): “Swelling” or edema has been noted in 
19% of patients taking 900-1,500 mg of St. John’s wort daily for 8 weeks, 
versus 8% of placebo patients and 8% of sertraline (Zoloft®) patients.82 

Dermatologic (allergy): Infrequent allergic skin reactions, including 
rash, itching, and pruritus, have been reported in clinical trials. A 
review of adverse events under treatment with Jarsin®/Jarsin300® from 
1991-1999, involving approximately 8 million people, documented 27 
adverse skin reactions.63 

Dermatologic (alopecia): Persistent scalp and eyebrow hair loss 
has been described in a 24-year-old woman with schizophrenia treated 
with the antipsychotic medication olanzapine (Zyprexa®), occurring 
5 months following augmentation with 900 mg daily of St. John’s wort.22 

Dermatologic (photosensitization): Photosensitization has been 
reported since the early 1900s in grazing animals consuming St. John’s 
wort flowering plants.83 Several cases of reversible photosensitivity 
to St. John’s wort have been reported.84 One patient developed itchy 
erythematous lesions in light-exposed areas of skin after taking 240 mg 
of Hypericum extract daily for 3 years.85 In another case, a burning, 
erythematous eruption occurred after 4 days of treatment with 333 
mg of Hypericum extract.85,86 Lane-Brown presented 3 cases of photo-
toxicity associated with topical and oral St. John’s wort: erythema-
tobullous dermatosis and facial bullae related to sun exposure, and 
UVB phototherapy-related follicular erythema and urticarial edema.87 
Phase I studies of intravenous and oral hypericin in HIV-infected adults 
observed severe cutaneous phototoxicity in 11 out of 23 subjects88 and 
a variety of photosensitivity reactions in 14 of 19 subjects with hepa-
titis C.89 However, another study did not find a correlation between 
photosensitivity and total plasma Hypericum concentrations in human 

volunteers, after a single 900-3,600 mg oral dose of hypericin extract.90 
The same report noted a small but significant increase in solar and 
UVA light sensitivity over 15 days of 1,800 mg Hypericum extract daily. 
Another study did not find phototoxic potential with oral L160.91 A 
recent study found peak hypericin levels in skin blister fluid following 
administration of an oral dose of 1,800 mg or steady-state administra-
tion (900 mg daily for 7 days) to be at least 20 times below the esti-
mated phototoxic concentration of 100ug/mL.92 An additional study 
found phototoxicity after irradiation with UVA and visible light only at 
high concentrations.93 It has been suggested that the risk for significant 
photogenic damage incurred by the combination of Hypericum extracts 
and UVA phototherapy may be low in the majority of individuals.94 In 
healthy volunteers, Hypericum extract LI 160 use in combination with 
solar simulated radiation was investigated.84 After both single-dose and 
steady-state administration, no significant influence on the erythema 
index or melanin index could be detected, with the exception of a 
marginal influence on UVB-induced pigmentation (P=0.0471) in the 
single-dose study. The results do not provide evidence for a phototoxic 
potential of the Hypericum extract LI 160 in humans when adminis-
tered orally in typical clinical doses up to 1,800 mg daily. 

Endocrine: In healthy volunteers, St. John’s wort did not signifi-
cantly alter levels of various androgens. However, combined concentra-
tions of 5-alpha-reduced steroids, AoS, and epiAoS declined in males, 
and the testosterone-to-DHT ratio was increased in men and women.95 
WS 5570 stimulated adrenocorticotropic hormone (ACTH) secretion 
and growth hormone (GH) release in healthy volunteers. There was no 
effect on cortisol or prolactin.96 In vitro evidence suggests that St. John’s 
wort may alter glucose metabolism.15 

Gastrointestinal: Infrequent dyspepsia, anorexia, diarrhea, nausea, 
and constipation have been reported in controlled trials;73,97 18 cases 
of gastrointestinal symptoms were reported in 3,250 adult subjects 
in clinical study.98 Nausea, diarrhea, dry mouth, and abdominal pain 
have both been observed in clinical trials investigating the effects of St. 
John’s wort in depression.78,99,100, 101 One case report showed mixed-type 
liver injury with prolonged cholestasis and features of vanishing bile 
duct syndrome following 10 weeks of treatment with St. John’s wort.102 
A case report described a patient who experienced hepatotoxicity asso-
ciated with ingestion of St. John’s wort.61 

Genitourinary: Sexual dysfunction and urinary problems including 
anorgasmia and frequent urination have been noted.78,82,103 Anorgasmia 
was reported in 25% of patients taking 900-1,500 mg of St. John’s wort 
daily for 8 weeks, versus 16% of placebo patients and 32% of sertraline 
(Zoloft®) patients.97 In addition, there are 2 published reports of sexual 
dysfunction associated with St. John’s wort. A 42-year-old man with 
mood and anxiety disorders experienced decreased libido after ingesting 
St. John’s wort for 9 months. Notably, the subject had subsequent recur-
rent depressive symptoms. His sexual libido returned when St. John’s 
wort was discontinued, and an SSRI, citalopram (Celexa®), was initi-
ated.104 A 49-year-old man with a 10-year history of recurrent depression 
experienced orgasmic delay, erectile dysfunction, and inhibited sexual 
desire when taking the SSRI sertraline (Zoloft®).103 The SSRI was discon-
tinued with resolution of symptoms; however, 1 week after beginning 
therapy with St. John’s wort the patient developed erectile dysfunction 
and orgasmic delay. Co-administration of sildenafil (Viagra®), 25-50 mg 
prior to sexual activity, reversed the sexual dysfunction. Frequent urina-
tion was reported in 27% of patients taking 900-1,500 mg of St. John’s 
wort daily for 8 weeks, versus 11% of placebo patients and 21% of sertra-
line (Zoloft®) patients.82 Inhibition of sperm motility due to St. John’s 
wort has been observed in vitro.105 St. John’s wort has been suggested to 
directly inhibit rat and human vas deferens contractility.106 There have 
also been reports of altered menstrual flow, bleeding, and unwanted 
pregnancies with concomitant use of St. John’s wort .16,17 

Neurologic/CNS (headache/dizziness): In a large controlled trial, 
headache occurred more frequently in the St. John’s wort group than 
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placebo (P<0.02): 40% versus 26% of respective samples (86). However, 
in other reports headache has been found rarely.63,65,66,78,99,100.101,107 Dizzi-
ness, fatigue, and insomnia have also been noted.78,99,100,101 A case report 
cited a patient who experienced convulsions associated with an over-
dose of St. John’s wort.108

Neurologic/CNS (neuropathy): Isolated reports of paresthesia66 
and neuropathy have been reported. In a case report, a 35-year-old 
woman was noted as having developed a subacute toxic neuropathy 
after taking 500 mg daily St. John’s wort for 4 weeks.109 The subject 
experienced a stinging pain upon exposure to mechanical stimuli that 
worsened during and after exposure to sun on her face and dorsum of 
both hands. Her symptoms began to improve after St. John’s wort was 
withdrawn and gradually disappeared over 2 months. St. John’s wort 
has also been implicated in possible seizure events.110 

Psychiatric (anxiety): Restlessness, insomnia, and anxiety have 
been noted; 15 psychiatric adverse events were reported in a World 
Health Organization database up to 1998;66 8 reports of anxiety 
occurred in a sample of 3,250 subjects;98 5 patients reported nervous-
ness and anxiety in a postmarketing trial of 2,404 patients.65 Anxiety 
has also been reported elsewhere.78 

Psychiatric (mania): Possible St. John’s wort-induced mania has 
been described in several case reports; a majority of these patients had 
histories of affective illness, including unipolar (major depression) and 
bipolar (major depression and mania or hypomania) disorder.25,26,27,28,30 
Barbenel et al. described a manic episode in a 28-year-old man, 
following 5 weeks of simultaneous ingestion of St. John’s wort and 
50 mg daily of sertraline (Zoloft®), an SSRI antidepressant.29 

Psychiatric (psychosis): Lal and Iskandar reported psychotic 
decompensation in two schizophrenic patients, temporally associ-
ated with the consumption of St. John’s wort. However, both patients 
had discontinued antipsychotic medication prior to relapse.111 An 
additional case report described psychotic features and delirium in a 
76-year-old female with Alzheimer’s dementia, associated with 3 weeks 
of self-medication with St. John’s wort.112 First-episode psychosis has 
also been observed in a case report.113 In a recent systematic review, 
17 case reports associated the use of St. John’s wort with psychotic 
events.114 In 12 instances, the diagnosis was mania or hypomania.

Psychiatric (serotonin syndrome): Cases of possible “sero-
tonin syndrome” have been reported with the use of St. John’s wort. 
This syndrome is characterized by rigidity, hyperthermia, delerium, 
confusion, autonomic instability, and coma. There is a case report of 
possible serotonin syndrome associated with St. John’s wort, mani-
fested by transient flushing, diaphoresis, hypertension, disorienta-
tion, dyspnea, and tremors, in a 40-year-old man. The patient, who 
had a history of depression and SSRI-induced mania, was not taking 
other medications.22 Another report described a 33-year-old woman 
with mild anxiety who experienced multiple anxiety episodes with 
autonomic arousal (blood pressure maximum 195/110) following 3 
doses of St. John’s wort.20 In a telephone survey, one woman reported 
nausea, diaphoresis, muscle cramping, weakness, and elevated pulse 
and blood pressure after a single dose of combination St. John’s wort, 
kava, and valerian.79

Psychiatric (suicidal thoughts): Suicidal thoughts for 9 months 
were associated with use of St. John’s wort in a 55-year-old woman.115 
Thoughts discontinued about 3 weeks after discontinuing the 
supplement.

Psychiatric (withdrawal): A 58-year-old woman experienced 
withdrawal syndrome after discontinuing St. John’s wort. After 32 days 
of treatment with St. John’s wort (1,800 mg 3 times daily), the indi-
vidual discontinued use of the herb due to photosensitivity reaction. 
She experienced nausea, anorexia, dry retching, dizziness, dry mouth, 
thirst, cold chills, and fatigue within 24 hours after discontinuing St. 
John’s wort. The symptoms peaked on day 3 and gradually improved 
and recovered by day 8.116 

Other: A 22-year-old man presented with severe hematologic 
toxicity with conditions involving bone marrow necrosis after 1,000 
mg daily of St. John’s wort for 3 weeks. Treatment with granulocyte 
colony-stimulating factor 48 IU daily, intravenous immunoglobulin 
400 mg/kg, and amphotericin B 100 mg daily was initiated. The patient 
did not respond and died within 1 week of the diagnosis.117 Another 
clinical trial reported side effects of muscle and joint stiffness, tremor, 
seating, muscle spasms, and pain.78 

Avoid in patients with known allergies/hypersensitivities to St. 
John’s wort or to any of its constituents.

Avoid in patients with HIV/AIDS who are taking protease inhibitors 
or non-nucleoside reverse transcriptase inhibitors, as suggested by the 
U.S. Food and Drug Administration (FDA), due to documented reduc-
tions in drug concentrations with concomitant St. John’s wort.9,31,32 

Avoid in transplant recipients taking immunosuppressants (partic-
ularly cyclosporine), due to numerous reports of significant reductions 
in drug levels and possible organ rejections with concomitant St. John’s 
wort.33,34,35,36,37,38,39,40,41,42,43,44,45,46 

Avoid in patients with suicidal ideation.55 

Avoid prior to surgery due to difficulty inducing relaxation and 
anesthesia.49

Avoid in patients using chemotherapeutic agents as concomitant 
use may result in reduced effectiveness of chemotherapeutic agents 
and treatment failure.52,53,54

Avoid in patients taking digoxin, as concomitant use may result in 
reduced digoxin efficacy.9,50,51 

Avoid use in patients with bleeding disorders or in those taking 
anticoagulants, as concomitant use may result in reduced anticoagu-
lant effectiveness.9,16,47,48 

Use with caution when using St. John’s wort with drugs metabo-
lized by cytochrome P450 3A4 and 2E1, as decreased drug levels may 
occur.6,7,8,9,10,11,12,13,14 

Use cautiously in patients with sensitive skin or those taking 
photosensitizing drugs, due to risk of photosensitivity, documented 
in case reports.18,19 

Use cautiously in patients on monoamine oxidase inhibitors 
(MAOIs) or selective serotonin reuptake inhibitors (SSRIs), due to an 
increased risk of serotonin syndrome.20,21,22,23,24 

Use cautiously in women taking oral contraceptives with concomi-
tant St. John’s wort, due to reports of altered menstrual flow, bleeding, 
and unwanted pregnancies.16,17

Use cautiously in patients with histories of mania, hypomania (as in 
bipolar disorder), or affective illness, due to case reports of possible St. 
John’s wort-induced manic episodes, as has been observed with stan-
dard antidepressant medications.25,26,27,28,29,30

Use cautiously in patients with diabetes or in those taking antidia-
betic agents, due to a potential to alter glucose metabolism.15 

Use cautiously in renal transplant patients, due to a potential to 
cause overdosage or fatal drug-herb interactions.5

Pregnancy and Lactation 
Although case reports of human exposure to St. John’s wort during 
pregnancy exist,118 there is insufficient data available at this time to 
determine if it is safe in pregnant or lactating women.119

In a case report, breast milk samples were obtained from a woman 
with postnatal depression, taking St. John’s wort (Jarsin300®, 3 times 
daily).120 Only hyperforin was excreted into the breast milk at quantifi-
able levels. No adverse effects on mother or infant were noted. 

In a small safety study, 33 breastfeeding women taking St. John’s 
wort who reported to a teratogen/toxicology reporting service were 
matched with 101 breastfeeding women not taking St. John’s wort.121 
The authors reported no significant differences in adverse effects or 
lactation duration between groups, although there were nonsignifi-
cant differences: there were 2 reports of colicky infants in the St. John’s 
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wort group versus 1 in the group without St. John’s wort, and 2 cases of 
“drowsiness” and 1 case of “lethargy” with St. John’s wort versus none 
reported in the matched controls. Because of the small sample size and 
nature of the reporting mechanism (leading to possible bias and self-
selection), it remains unclear if the excess adverse events were actu-
ally attributable to St. John’s wort. None of the adverse events required 
medical treatment.

Administration of St. John’s wort to mice before and throughout 
gestation did not significantly impact cognitive tasks performed by 
their offspring.122

There is a lack on information for the use of St. John’s wort in preg-
nant or lactating women on the National Library of Medicine’s Drug 
and Lactation Database (LactMed).

St. John’s Wort/Drug Interactions 
General: St. John’s wort has the potential to reduce systemic bioavail-
ability of many conventional drugs.4,123,124 However, the majority of clin-
ical trials used small numbers of subjects and contained few safeguards 
against bias (such as random and concealed allocation of participants, 
inclusion of controls, and blinding). Moreover, the methods in the 
studies varied widely, with inadequate use of widely accepted standards 
of research practice. Few studies reported assaying the St. John’s wort 
content of the preparations used, and the duration of dosing in these 
trials was highly variable, with few studies reporting a rationale for the 
dosing regimen tested. The methodological quality of many studies was 
limited, lacking in controls, randomization, or order of administration. 
Thus, the variable effects of St. John’s wort on different conventional 
drugs, and the mechanism by which these effects may operate, remain 
inconclusive. Better-designed pharmacokinetic studies are required to 
guide clinical practice.125

5HT1 agonists (triptans): Interaction with various triptan medica-
tions, via enhanced serotonergic activity, is possible in theory. Exam-
ples include nartriptan (Amerge®), rizatriptan (Maxalt®), sumatriptan 
(Imitrex®), and zolmitriptan (Zomig®).

Alcohol: Based on human study, St. John’s wort (900 mg daily) did 
not significantly interact with alcohol, in terms of cognitive capaci-
ties.126 However, St. John’s wort extracts, ibogaine and an ibogaine 
analog, reduced intake of alcohol in animal study.127,128 

Anesthetics: Based on human case reports, use of St. John’s wort 
before anesthesia may cause complications, including cardiovascular 
collapse and delayed emergence.129,130 There is one case report of cardio-
vascular collapse during anesthesia reported in a healthy 23-year-old 
woman who had been taking St. John’s wort daily for 6 months prior 
to surgery. The patient had undergone uneventful general anesthesia 2 
years earlier when she was not taking St. John’s wort.131

Antianxiety drugs: Based on laboratory study, St. John’s wort has 
been shown to act on various neurotransmitter receptors, including 
GABA and benzodiazepine receptors.132,133 In clinical study, St. John’s 
wort has been shown to reduce the effectiveness of benzodiazepines, 
due to the induction of CYP450 3A4 by St. John’s wort.10,11,35,134,135 In an 
isolated case report, the addition of St. John’s wort and ginkgo led to 
buspirone-induced hypomania; however, the patient was also co-medi-
cated with fluoxetine (a selective serotonin reuptake inhibitor), which 
may have caused the interaction.136

Antibiotics: Antibiotic agents that are transported by P-glycopro-
tein or metabolized by cytochrome P450 may be altered by concomi-
tant use of St. John’s wort, an inducer of P-glycoprotein and cytochrome 
P450 3A4.135,137,138 

Anticoagulants and antiplatelets: Based on human study, St. 
John’s wort may reduce effects of warfarin (lowered International 
Normalized Ratio [INR]).16,47 In most cases, the patients had been 
stabilized on warfarin for some time prior to ingesting St. John’s wort. 
None of the patients in these cases developed thromboembolic events; 
however, the decrease in INR was thought to be clinically significant. 

Increases in warfarin dose or discontinuation of St. John’s wort resulted 
in the INR returning to target values. Proposed mechanisms for this 
interaction are induction of cytochrome P450 and P-glycoprotein.9,47,48 
In contrast, St. John’s wort administration in adult males for 21 days 
had no apparent clinically relevant impact on the single-dose pharma-
cokinetic parameters of S(+)- and R(-)-ibuprofen.139 

Antidepressant agents: Based on human, animal, and laboratory 
study, St. John’s wort is thought to inhibit monoamine oxidase and 
serotonin reuptake.132,140,141,142,143,144

Antidepressant agents, monoamine oxidase inhibitors (MAOIs): 
Based on laboratory study, hypericin may inhibit monoamine oxidase 
(MAO) A and B,140 as well as other components, such as xanthone and 
flavonols145 and catechol-o-methyltransferase (COMT).146 Other studies 
similarly reported weak MAOI properties in vitro.132,141,142,143 In theory, 
St. John’s wort may potentiate the effects of MAOIs, possibly leading to 
clinical toxicity, such as serotonin syndrome or hypertensive crisis.147

Antidepressant agents, selective serotonin reuptake inhibitors 
(SSRIs): Based on animal study, St. John’s wort may inhibit the reuptake 
of serotonin.144 Based on human evidence, concomitant St. John’s wort 
may lead to increased adverse effects typically associated with SSRI 
antidepressants, including serotonin syndrome or mania.29,148,149,150 

Antidepressant agents, tricyclic (TCAs): Based on human study, 
St. John’s wort may cause a significant reduction in amitriptyline 
concentration.151,152 A number of CYP enzymes including 1A2, 2C19, 
3A4, and 2D6 are involved in the metabolism of tricyclic antidepres-
sants. Theoretically, concomitant use of St. John’s wort and tricyclic 
antidepressants may increase the risk of serotonin syndrome, due to 
increased risk of serotonergic adverse effects. However, no difference 
in blood pressure or heart rate was found in comparisons of St. John’s 
wort and imipramine in adults.24,80

Antidiabetic agents: Based on human study, concomitant use of 
St. John’s wort with tolbutamide resulted in hypoglycemia, although 
the mechanism is not likely due to effects on cytochrome P450 2C9.11 
One study showed that St. John’s wort significantly altered gliclazide 
pharmacokinetics in 17 out of 21 patients, and the interaction was 
independent of the individuals’ cytochrome P450 2C9 (CYP2C9) geno-
type.153 St. John’s wort has also been shown to alter glucose metabolism 
in in vitro study.15

Antifungals: Based on human study, concomitant intake of St. 
John’s wort may decrease plasma levels of voriconazole.154

Antihistamines: Clinical study has demonstrated increased clear-
ance of fexofenadine in response to St. John’s wort, presumed to be due 
to MDRI induction.35,155

Antihypertensives: St. John’s wort has reportedly caused hyperten-
sion20 and tachycardia, based on human case reports.21,22,71,77 The effects 
of St. John’s wort with antihypertensive agents are not well understood. 

Anti inflammatory agents: Based on laboratory study, St. John’s 
wort may result in proliferation of T-lymphocytes and of the mixed 
EC lymphocyte reaction after topical application.156 In vitro inhibi-
tion of free radical production has been demonstrated in cell-free 
and human vascular tissue.157 Based on in vitro study, St. John’s wort 
may induce CYP450 2C9.158 Some anti-inflammatory agents (e.g., 
piroxicam, ibuprofen) are metabolized by cytochrome P450 2C9, and 
concurrent use with St. John’s wort may alter their effects. Human 
study, however, revealed no significant effect of St. John’s wort 300 mg 
3 times daily on ibuprofen.139 

Antilipemic agents, HMG-CoA reductase inhibitors: St. John’s 
wort has reportedly lowered concentrations of simvastatin and its 
metabolite, but not pravastatin.159,160 The mechanism for this interac-
tion is likely induction of CYP450 3A4.160 St. John’s wort significantly 
increased the serum level of LDL cholesterol and total cholesterol 
with no change in HDL cholesterol in hypercholesterolemic patients 
taking atorvastatin compared with those taking atorvastatin without 
St. John’s wort.161 
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Antineoplastic agents: Based on in vitro study, St. John’s wort 
reduced serum levels of etoposide (Etoposide®), a topoisomerase II 
inhibitor, presumably through induction of CYP3A4.54 Theoretically, 
St. John’s wort may antagonize other chemotherapeutic agents that are 
directed against topoisomerase II alpha, such as anthracyclines or cyto-
toxic agents, as has been demonstrated in vitro.54 St. John’s wort has 
also been shown to increase imatinib clearance in human study.162,163 
Concomitant use of St. John’s wort with irinotecan has been shown 
to reduce the AUC of the active metabolite of irinotecan (SN-38) in 
human study, likely due to induction of CYP450 3A4.52,53 

Antiretroviral agents, non nucleoside reverse transcriptase 
inhibitors (NNRTIs): Based on human evidence, St. John’s wort has 
been shown to decrease plasma concentrations of protease inhibitors 
(PIs) and non-nucleoside reverse transcriptase inhibitors (NNRTIs), 
possibly due to cytochrome P450 induction.31 

Antiretroviral agents, protease inhibitors: Based on human 
evidence, St. John’s wort has been shown to decrease plasma concentra-
tions of protease inhibitors (PIs) and non-nucleoside reverse transcriptase 
inhibitors (NNRTIs), possibly due to cytochrome P450 induction.9,31,32 

Antiviral agents: In vitro studies have documented St. John’s wort’s 
antiviral properties.164,165,166,167,168,169,170,171,172,173 The effects of St. John’s 
wort with antiviral agents are not clear. 

Benzodiazepine: In clinical study, St. John’s wort has been shown 
to reduce the effectiveness of benzodiazepines, due to the induction of 
CYP450 3A4 by St. John’s wort.10,11,35,134,135 Based on clinical study, St. John’s 
wort decreases plasma quazepam concentrations, probably by enhancing 
CYP3A4 activity, but does not influence the pharmacodynamic effects of 
the drug.134 A human study reported reductions of midazolam concentra-
tions, presumed to be due to CYP3A4 induction.10,11,35 

Calcium channel blockers: St. John’s wort has been shown to 
reduce the effectiveness of calcium channel blockers likely due to 
induction of cytochrome P450 3A4. Repeated administration of 
St. John’s wort significantly decreased the bioavailability of R- and 
S-verapamil in humans.174 Reductions have also been noted in nife-
dipine concentrations.10

Carbamazepine: Based on human study, St. John’s wort was 
observed to have no effect on carbamazepine concentrations.175 
Hypericin and pseudohypericin pharmacokinetics were only margin-
ally influenced by co-medication with the enzyme inhibitor cimetidine 
and the enzyme inducer carbamazepine.176

Cardiac glycosides: According to human study, treatment 
with Hypericum extract may decrease digoxin levels and increase 
digoxin clearance, possibly through induction of P-glycopro-
tein.9,50,51,152,177,178,179,180 The interaction may vary within St. John’s wort 
preparations and doses, particularly of hyperforin.181 Low-hyperforin 
St. John’s wort does not appear to have an effect on plasma digoxin.182

Chlorzoxazone (Paraflex®, Parafon Forte®, Relaxazone®, 
Remular-S®): Chlorzoxazone, an antispasmodic skeletal muscle 
relaxant, has been used as a probe drug for CYP 2E1 function. In clin-
ical study, St. John’s wort has been shown to induce 2E1 in vivo.14

Contraceptives: Multiple human reports of reduced serum levels 
or half-lives of oral contraceptives in association with St. John’s wort 
use—likely related to effects on P450 3A4—exist in the literature, 
along with concomitant alterations in hormone levels, increased 
breakthrough bleeding, unexpected pregnancies, and changes in 
menstrual flow.16,17,183,184,185,186,187 

Corticosteroids: Concurrent administration of St. John’s wort had 
no significant effect on the single-dose pharmacokinetics of predni-
sone or metabolic prednisolone in male subjects.188 

Cytochrome P450 metabolized agents: In a systematic review 
of 19 trials with available plasma data, 3 reported no important 
interaction between St. John’s wort and pharmaceutical drugs, and 
17 described a decrease in systemic bioavailability of a conventional 
drug.125 According to in vitro, animal, and human studies, concurrent 

use of drugs metabolized via the CYP450 liver enzyme system may 
result in altered therapeutic levels of pharmacologic agents, due to 
induction or inhibition of enzymes by St. John’s wort.5,6,7,8,9,10,11,12,135,158,189,

190 However, other studies have failed to show such induction or inhibi-
tion of enzymes.11,158,182,190,191 

Dextromethorphan: High doses of dextromethorphan in conjunc-
tion with SSRIs have been associated with dextromethorphan-induced 
serotonin syndrome.192 However, in clinical study, no effect on dextro-
methorphan metabolism was observed in response to St. John’s wort.193

Drugs that may lower seizure threshold: There is concern that St. 
John’s wort may cause seizure.110 Caution is warranted when using St. 
John’s wort with agents that lower the seizure threshold. 

Estrogens: Multiple reports of reduced serum levels or half-lives of 
oral contraceptives in association with St. John’s wort use—likely related 
to effects on P450 3A4—exist in the literature, along with concomitant 
alterations in hormone levels, increased breakthrough bleeding, unex-
pected pregnancies, and changes in menstrual flow.16,17,183,184,185,186

Immunosuppressants: Decreases in mycophenolic acid levels 
in association with St. John’s wort use have been observed in human 
study.194 There are several clinical reports of decreases in tacrolimus 
levels in association with St. John’s wort use, likely due to induction of 
CYP450 3A4 and P-glycoprotein by St. John’s wort.194,195,196 There are 
numerous reports of significant reductions in cyclosporine drug levels 
and possible organ rejections with concomitant use of St. John’s wort.
33,34,35,36,37,38,39,40,41,42,43,44,45,197 A significant drop in cyclosporine levels was 
observed in kidney transplant recipients,34,38,39,40,41,42,92,198 in heart trans-
plant recipients,43,45 and in a liver transplant recipient44 taking St. John’s 
wort, a drop increased after St. John’s wort was discontinued.36,37 Many 
of these instances were also accompanied by organ rejection. Effects on 
cyclosporine levels may also be due to an induction of the drug pump 
P-glycoprotein.9,42

Loperamide (Imodium®): Delirium and agitation were reported in 
one patient taking loperamide (Imodium®), St. John’s wort, and vale-
rian.199 The condition resolved rapidly with discontinuation of treatment. 

Mood stabilizers: In theory, the effects of St. John’s wort on mood 
may potentiate or negate the effects of other mood-stabilizing agents.

Neurologic agents: Mixed animal and in vitro evidence has 
suggested that the activity of St. John’s wort may be related to its 
inhibition of serotonin, norepinephrine, and/or dopamine synaptic 
reuptake.200,201,202,203 

Omeprazole: Clinical study has shown that St. John’s wort induces 
both CYP3A4-catalyzed sulfoxidation and CYP2C19-dependent 
hydroxylation of omeprazole and enormously decreases the plasma 
concentrations of omeprazole.204

Opiates: A case of decreased methadone levels associated with St. 
John’s wort in a chronic methadone user has been reported.205 Interac-
tions with oxycodone and fentanyl have also been proposed. 

P-glycoprotein-regulated drugs: St. John’s wort is considered an 
inducer of P-glycoprotein.179 Human and in vitro studies have shown that 
hyperforin and hypericin inhibit the active efflux of fluorescent markers 
daunorubicin and calcein-AM.206,207 Further in vitro study has provided 
evidence that St. John’s wort and hyperforin, but not hypericin, increased 
the expression of P-glycoprotein and the efflux of digoxin in LS 180 cells; 
removal of St. John’s wort resulted in restoration of levels within 48 
hours. No acute effects on P-glycoprotein-mediated transport of digoxin 
in response to St. John’s wort were observed.208 St. John’s wort increased 
the expression and enhanced the drug efflux function of P-glycoprotein 
in peripheral blood mononuclear cells of healthy volunteers.209

Photosensitizing agents: It has been suggested that concurrent 
use of St. John’s wort and photosensitizing agents, including several 
antibiotics and oral contraceptives, may increase the risk of photosen-
sitization.18 A phototoxic reaction was observed in a patient experi-
mentally treated with δ-aminolaevulinic acid for breast cancer who 
also had been taking St. John’s wort.19
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Sedatives: Dizziness, fatigue, and insomnia have also been 
noted.78,99,100, 101 In vitro, St. John’s wort has been shown to act on 
various neurotransmitter receptors, some of which have been impli-
cated as playing a role in sedation, including GABA and benzodiaz-
epine receptors.132,133 

Theophylline (CYP 1A2): It remains unclear if serum levels of 
theophylline or its metabolites are affected by St. John’s wort.9 One 
report describes a 42-year-old woman who experienced lowered 
serum theophylline levels upon concomitant ingestion of 300 mg daily 
of St. John’s wort. The patient was on several other medications and 
smoked tobacco. Within 1 week of discontinuation of St. John’s wort, 
her theophylline level rose from 9ug/mL to 19ug/mL.210 However, in a 
48-hour study in 12 healthy volunteers given both agents (theophylline 
400 mg and St. John’s wort 300 mg), no changes were observed in blood 
or serum levels of theophylline or its metabolites (13U, 1U, 3X). The 
duration of this study may not have been sufficient to adequately assess 
this interaction. In a 15-day open-label crossover study, it was deter-
mined that it is unlikely that treatment with St. John’s wort on CYPs is 
sufficient to cause a change in plasma theophylline concentrations.211 

Thyroid hormones: Based on a retrospective case-control study, 
elevated thyroid stimulating hormone levels may be associated with 
taking St. John’s wort.212 However, this small retrospective sample does 
not present a clear, significant relationship or imply causality.

Other Interactions 
St. John’s wort has the potential to reduce systemic bioavailability of 
many agents.4,123,124 However, the majority of clinical trials used small 
numbers of subjects and contained few safeguards against bias (such as 
random and concealed allocation of participants, inclusion of controls, 
and blinding). Moreover, the methods in the studies varied widely, with 
inadequate use of widely accepted standards of research practice. Few 
studies reported assaying the St. John’s wort content of the prepara-
tions used, and the duration of dosing in these trials was highly vari-
able, with few studies reporting a rationale for the dosing regimen 
tested. The methodological quality of many studies was limited, lacking 
in controls, randomization, or order of administration. Thus, the vari-
able effects of St. John’s wort on different herbs and supplements, and 
the mechanism by which these effects may operate, remain inconclu-
sive. Better-designed pharmacokinetic studies are required to guide 
clinical practice.125

Weak monoamine oxidase inhibitor (MAOI) activity of St. John’s 
wort has been observed in vitro.132,140,141,142,143,145,146 Similar to warnings 
accompanying the use of MAOI antidepressants, consumption of tyra-
mine-containing foods in combination with St. John’s wort may pose 
an increased risk of a hypertensive crisis. In a telephone survey of 43 
subjects who had taken St. John’s wort, 39 persons reported ingesting 
tyramine-rich foods or products. Two persons taking 600-900 mg daily 
reported associated flushing and pounding headaches.21 

Based on in vitro study, St. John’s wort may affect glucose metabolism.15
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