Adverse effects of herbal medicines
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Paul Posadzki, Leala K Watson and Edzard Ernst

Table S2. Aims and conclusions from systematic reviews.

Direction of

Author (year) herb Aim/quote (where appropriate) Conclusion/quote conclusion
Agbabiaka (2009)*2 To assess ‘all available human safety data of ‘Currently available data suggest that S. repens is (—/+)
Serenoa repens Serenoa repens monopreparations’ well tolerated by most users and is not associated
with serious adverse events. The majority of adverse
events are mild, infrequent and reversible, and
include abdominal pain, diarrhoea, nausea and
fatigue, headache, decreased libido and rhinitis. We
found no evidence for drug interactions with S.
repens. However, higher quality reporting of adverse
events is essential if safety assessments are to be
improved in future’
Basch (2003)%° To undertake a clinical decision support tool ‘..there is currently insufficient information from (=/+)
Medicago sativa for the safety of alfalfa clinical trials to adequately evaluate the safety or
efficacy of alfalfa for any indication’
Basch (2004)3 ‘An evidence-based systematic review ‘...caution is warranted with the use of thyme oil, (+)
Thymus vulgaris including scientific evidence, expert opinion, which should not be taken orally and should be
folkloric precedent, history, pharmacology, diluted for topical administration due to potential
kinetics/dynamics, interactions, adverse toxic effects’
effects, toxicology, and dosing [of thyme]’
Basch (2004) ‘An evidence-based systematic review ‘In recommended doses, lavender is generally (+)
Lavandula angustifolia Miller including scientific evidence, expert opinion, considered to be well-tolerated, with minimal
folkloric precedent, history, pharmacology, adverse effects’
kinetics/dynamics, interactions, adverse
effects, toxicology, and dosing [of lavender]’
Basch (2004)% ‘An evidence-based systematic review ‘General: Boswellia is generally believed to be safe (+)
Boswellia serrata including written and statistical analysis of when used as directed, although safety and toxicity
scientific literature, expert opinion, folkloric have not been systematically studied in humans’
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing [of Boswellia]’
Basch (2006)'® ‘An evidence-based systematic review “...there is insufficient evidence to support the safety (+)
Calendula officinalis including written and statistical analysis of of these ingredients in cosmetic formulations’
scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology and dosing [of marigold]’
Borelli (2008)*¢ Cimicifuga ‘The aim of this systematic review was to ‘In conclusion, black cohosh has been associated (—/+)
racemosa evaluate the clinical evidence for or against with serious safety concerns that urgently require
the safety of black cohosh’ further investigation’
Brendler (2006)7 ‘An evidence-based systematic review ‘There is a growing body of scientific evidence (+)
Harpagophytum procumbens including written and statistical analysis of suggesting that devil’s claw is safe and beneficial in
DC scientific literature, expert opinion, folkloric the short-term management of pain related to
precedent, history, pharmacology, kinetics/ degenerative joint disease or osteoarthritis...’
dynamics, interaction, adverse effects,
toxicology, and dosing [of devil’s claw]’
Coon (2002)8 ‘...to document and evaluate all the available  ‘Collectively, these data suggest that (+)
Panax ginseng safety data on P. ginseng root extracts’ P. ginsengmonopreparations are rarely associated
with adverse events or drug interactions. The ones
that are documented are usually mild and transient.
Combined preparations are more often associated
with such events but causal attribution is usually not
possible’
Daniele (2005)%° ‘...to evaluate all the available human safety ‘Although further rigorous studies are needed to (+)
Vitex agnus-castus data of VAC monopreparations’ assess the safety of VAC, the data available seem to
indicate that VAC is a safe herbal medicine’
Continues

8 © Royal College of Physicians, 2013. All rights reserved.
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Table S2. Continued.

Author (year) herb

Daniele (2006)%°
Crataegus spp.

Dugoua (2007)%!
Cinnamomum verum, C.

zeylanicum and C. aromaticum

Dugoua (2008)%*

Caulophyllum thalictroides

Giles (2005)%
Petasites hybridus

Hackman (2006)>°
Agave Americana

Hammerness (2003)*®
Hypericum perforatum

Huntley (2005)%*
Echinacea spp.

Jacobs (2002)%
Silybum marianum

Johnson (2007)**
Capsicum spp.

Aim/quote (where appropriate)

‘The aim of this article is to assess the safety
data of all available human studies on
hawthorn monopreparations’

‘...to systematically review the scientific
literature for preclinical and clinical evidence
of safety, efficacy, and pharmacological activity
of common and cassia cinnamon’

‘To systematically review the literature for
evidence on the use, safety and pharmacology
of blue cohosh, focusing on issues pertaining
to pregnancy and lactation’

‘An evidence-based systematic review
including written and statistical analysis of
scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing [of butterbur]’

‘An evidence-based systematic review
including written and statistical analysis of
scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing [of agave]’

‘This evidence-based presentation of the
literature includes a brief description of
pharmacodynamics and clinical applications,
followed by a systematic review of adverse
effects, toxicity, and drug interactions’

‘...to systematically review the information on
the safety of echinacea from clinical studies,
case reports, surveillance schemes and other
investigations’

‘...to determine the efficacy and safety of this
herb [milk thistle] for the treatment of liver
disease’

To assess safety of Capsicum annuum extract,
Capsicum annuum fruit extract, Capsicum
annuum resin, Capsicum annuum fruit powder,
Capsicum frutescens fruit, Capsicum frutescens
fruit extract, Capsicum frutescens resin, and
capsaicin.

© Royal College of Physicians, 2013. All rights reserved.

Conclusion/quote

‘ In conclusion, all data reviewed in this article seem
to indicate that hawthorn is well tolerated even if
some severe adverse events were reported; this
suggests that further studies are needed to better
assess the safety of hawthorn-containing
preparations. Moreover, the unsupervised use of this
drug can be associated with problems, especially if
given with concomitant medications’

‘...common and cassia cinnamon appear to be
generally well tolerated’

‘There is an urgent need to conduct a retrospective
or prospective cohort study of midwifes using blue
cohosh to determine its safety at the time of
delivery, as any scientific evidence of safety or harm
is more likely to be in the files of the midwifery
practices than in governmental databases or
hospitals’

‘The plant’s pyrrolizidine alkaloids are thought to be
hepatotoxic, carcinogenic, mutagenic, and
nephrotoxic. However, commercially available
extracts have the pyrrolizidine alkaloids removed’

‘Avoid in patients with known allergies to plants in
the Agavaceae family. Use cautiously in patients
trying to conceive due to possible contraceptive
effects’

‘While it is generally well tolerated, there is
accumulating evidence of clinically significant
interactions of St. John’s wort and drugs, particularly
when used with medications metabolized by the
cytochrome P-450 system’

‘Short-term use of echinacea is associated with a
relatively good safety profile, with a slight risk of
transient, reversible, adverse events. The association
of echinacea with allergic reactions is supported by
the present evaluation. While these reactions are
likely to be rare, patients with allergy or asthma
should carefully consider their use of echinacea. The
use of echinacea products during pregnancy and
lactation would appear to be ill-advised in light of
the paucity of data in this area’

‘Treatment with milk thistle appears to be safe and
well tolerated’

It is concluded that Capsaicin spp’ are safe as
cosmetics in the practices of use and concentration
as described in the safety assessment, when
formulated not to be irritating’

Direction of
conclusion

(+)

(+)

(=/+)

(+)

(+)

(+)

(+)

(+)

(+)

Continues
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Table S2. Continued.

Author (year) herb

Keifer (2007)°t
Mentha piperita

Kienle (2011)*®
Viscum album

Liu (2001)%¢
Genus
Phyllanthus

Nelsen (2002)%’
Trifolium pratense

Sarma (2008)28
Camellia sinensis

Savovic (2005)%°
Ginkgo biloba

Sweeney (2005)3°
Taraxacum officinale

Taibi (2007)3!
Valeriana officinalis

Tiffany (2002)32
Hippocastanaceae

Ulbricht (2003)33
Larrea tridentate (DC) Coville,
Larrea divaricata Cav

Ulbricht (2005)3*
Herbae pulvis standardisatus

10

Aim/quote (where appropriate)

To undertake ‘an evidence-based systematic
review including written and statistical analysis
of scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology and dosing [of peppermint]’

To systematically review all experiments and
clinical studies investigating higher dosages of
Viscum album in animals and humans and
assessing immune parameters or infections or
adverse drug reactions

‘To evaluate the efficacy and safety of genus
Phyllanthus for chronic hepatitis B virus (HBV)
infection..”

‘The authors systematically review this herb
[red clover] in terms of pharmacology, efficacy,
safety, side effects, standardization, dosing,
toxicology as well as other parameters’

To systematically review ‘the safety
information for green tea products in order to
re-evaluate the current safety class to which
these products are assigned’

‘...to investigate the effects of Ginkgo biloba
preparations on blood coagulation
parameters’

To undertake an evidence-based systematic
review of dandelion by the Natural Standard
Research Collaboration

‘...to examine the evidence on the efficacy of
valerian as a sleep aid with specific attention
to the type of preparations tested and the
characteristics of the subjects studied’

To undertake a multidisciplinary clinical review
of horse chestnut

‘An evidence-based systematic review
including scientific evidence, expert opinion,
folkloric precedent, history, pharmacology,
kinetics/dynamics, interactions, adverse
effects, toxicology, and dosing [of Chapparal]’

To undertake an evidence-based systematic
review of belladonna by the Natural Standard
Research Collaboration

Conclusion/quote

‘Reports of adverse reactions are rare but may
include hypersensitivity reactions, contact dermatitis,
heartburn, perianal burning, bradycardia, and muscle
tremor when taken orally’

‘Application of higher dosages of VAE or ML is not
accompanied by immunosuppression; altogether VAE
seems to exhibit low risk but should be monitored by
clinicians when applied in high dosages’

‘No serious adverse event was reported. Based on
this review Phyllanthus

species may have positive effect on antiviral activity
and liver biochemistry in chronic HBV infection’

‘Caution should be taken with patients on hormone
replacement therapy (HRT) or oral contraceptives
(OCPs), as red clover binds to intracellular estrogen
receptors and may enhance estrogenic effects. Red
clover may alter platelet aggregation/contains
coumarin, and therefore may theoretically be unsafe
in persons with bleeding disorders/coagulopathies or
taking anticoagulants’

‘...the safety information for green tea arising form
diverse sources provides a signal for the possibility of
liver damage caused by products that contain
concentrated green tea extracts’

‘Available evidence does not demonstrate that
extract of G. biloba causes significant changes in
blood coagulation parameters. A limited number of
studies on concomitant use of G. biloba with ASA or
warfarin also do not suggest that G. biloba has an
additive effect to the clinical effects of these two
drugs’

‘Dandelion is generally regarded as safe with rare
side effects including contact dermatitis, diarrhea,
and gastrointestinal upset’

‘Overall, the evidence, while supporting that valerian
is a safe herb associated with only rare adverse
events, does not support the clinical efficacy of
valerian as a sleep aid for insomnia’

‘In the future, a longer and adequately powered
randomized trial is warranted to compare HCSE
[horse chestnut seed extract] to standard of care,
and to further assess safety and long-term efficacy’

‘Chaparral and NDGA are generally considered
unsafe and are not often recommended for use’

‘There is extensive literature on the adverse effects
and toxicity of belladonna, related principally to its
known anticholinergic actions’

Direction of
conclusion

(=/+)

(=/+)

(+)

(=/+)

(=/+)

(+)

(=/+)

(+)

(+)

)

Continues

© Royal College of Physicians, 2013. All rights reserved.



Table S2. Continued.

Adverse effects of herbal medicines

Author (year) herb

Ulbricht (2005)3°
Melissa officinalis L.

Ulbricht (2005)3®
Commifora mukul

Ulbricht (2005)37
Piper methysticum

Ulbricht (2007)*”
Trigonella foenum-graecum

Ulbricht (2007)32
Lagerstroemia speciosa

Ulbricht (2007)%2
Aloe vera

Ulbricht (2008)°3
Cnicus benedictus

Ulbricht (2009)3°
Salvia hispanica

Ulbricht (2009)>*
Perna canaliculus

Aim/quote (where appropriate)

‘An evidence-based systematic review
including written and statistical analysis of
scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing [of lemon balm]’

‘To evaluate the scientific evidence on guggul
for hyperlipidemia including expert opinion,
folkloric precedent, history, pharmacology,
kinetics/dynamics, interactions, adverse
effects, toxicology, and dosing [of guggul]’

‘This systematic review discusses the proposed
uses, dosing parameters, adverse effects,
toxicology, interactions and mechanism of
action of kava’

To undertake ‘an evidence-based systematic
review including written and statistical analysis
of scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology and

dosing [of fenugreek]’.

‘This study is an evidence-based systematic
review including written and statistical analysis
of scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing [of banaba]’

To undertake ‘an evidence-based systematic
review including written and statistical analysis
of scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology and dosing [of aloe vera]

To undertake ‘an evidence-based systematic
review including written and statistical analysis
of scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology and dosing [of blessed thistle]

‘To evaluate the scientific evidence on chia
(Salvia hispanica) including history, folkloric
precedent, expert opinion, pharmacology,
dosing, interactions, adverse effects, and
toxicology. This review serves as a clinical
support tool’

To undertake ‘an evidence-based systematic
review including written and statistical analysis
of scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing [of green-lipped
mussel]’

© Royal College of Physicians, 2013. All rights reserved.

Direction of

Conclusion/quote conclusion

‘Lemon balm has been assigned to the FDA Generally (+)
Recognized As Safe (GRAS) list in the United States.

No serious side effects have been reported, although

there is limited research of long-term effects’

‘Guggul may cause stomach discomfort or allergic (-/+)
rash as well as other serious side effects and

interactions. It should be avoided in pregnant or

breast-feeding women and in children. Safety of use

beyond 4 months has not been well studied’

‘Because kava is not available in many areas of the (-)
world, individuals can instead turn to alternative
therapies for anxiety treatment’

‘Literature review reveals no reports of clinically (+)
significant harmful adverse effects. Fenugreek has
traditionally been considered safe and well tolerated’

‘Banaba is generally considered to be safe when (+)
taken orally for 15 days for the treatment of Type Il
diabetes’

‘Oral aloe products should be used cautiously in (=/+)
patients with diabetes or glucose intolerance, and in

patients using glucose-lowering agents. ...Avoid oral

aloe latex in patients with renal insufficiency, cardiac

disease, electrolyte abnormalities, ileus, acute

surgical abdomen, bowel obstruction, fecal

impaction, or appendicitis’

‘Blessed thistle is generally considered to be safe (+)
when used in recommended doses for short periods

of time, with few reported adverse effects. Allergic
cross-sensitivity may occur with other members of

the Compositae family’

‘The preliminary clinical evidence supporting the (+)
efficacy of Salvia hispanica in CVD prevention

warrants further investigation into its safety and

efficacy as a dietary supplement and a functional

food’

‘Green-lipped mussel products have been generally (=/+)
well tolerated in clinical trials. However, possible side

effects of Seatone use have been noted by the

Australian Rheumatism Association’

Continues
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Table S2. Continued.

Author (year) herb

Ulbricht (2009)>°
Vaccinium myrtillus

Ulbricht (2010)%6
Pelargonium sidoides

Ulbricht (2010)°7
Mentha spicata, Mentha viridis

Ulbricht (2010)°®
Rosmarinus officinalis

Ulbricht (2011)>°
Crocus sativus

Ulbricht (2011)%°
Gymnema sylvestre R. Br.

Ulbricht (2011)5!
Cassia senna

Ulbricht (2010)%°
Stevia rebaudiana

Vermaak (2011)**
Hoodia gordonii

West (2006)*?
Morinda citrifolia

12

Aim/quote (where appropriate)

To undertake ‘an evidence-based systematic
review including written and statistical analysis
of scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing [of bilberry]’

To undertake ‘an evidence-based systematic
review including written and statistical analysis
of scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing [of umckaloabo]

To undertake ‘an evidence-based systematic
review including written and statistical analysis
of scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing [of spearmint]

To undertake ‘an evidence-based systematic
review including written and statistical analysis
of scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing [of rosemary]

To undertake ‘an evidence-based systematic
review including written and statistical analysis
of scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing [of saffron]’

To undertake ‘an evidence-based systematic
review including written and statistical analysis
of scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing [of gymnema]

To undertake ‘an evidence-based systematic
review including written and statistical analysis
of scientific literature, expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing [of senna]

‘...to evaluate the scientific evidence on
stevia, including expert opinion, folkloric
precedent, history, pharmacology, kinetics/
dynamics, interactions, adverse effects,
toxicology, and dosing’

‘This review offers an up-to-date overview of
all the current available knowledge pertaining
to H. gordonii achieved by systematic analysis
of the available literature’

‘To describe the safety of this fruit, a literature
review and data from new studies are
presented’

Conclusion/quote

The long-term safety and side effects of bilberry have
not been extensively studied. Safety is often
presumed based on bilberry’s history as a food
source.

Use cautiously in patients with liver disease or who
are using hepatotoxic agents, anticoagulants or
antiplatelets, or in patients with heart conditions,
asthma or other respiratory conditions.

‘Avoid with known allergy/hypersensitivity to
spearmint or other members of Lamiaceae (Labiatae)
family, such as basil, mint, rosemary, sage, savory,
marjoram, oregano, thyme, lavender, and perilla’

‘Based on historical use and available research, it
appears that rosemary is well tolerated with few
documented cases of adverse events. Avoid with
known allergy/hypersensitivity to rosemary, its
constituents, or members of the Labiatae or
Lamiaceae families’

‘Reports of adverse effects are lacking in the
available clinical study data. Saffron is likely safe for
most individuals when used at levels commonly
found in the diet’

Aside from hypoglycemia and potentiation of the
effects of hypoglycemic drugs following chronic use
of gymnema, no clinically significant adverse effects
have been associated with oral gymnema in the
available literature, in studies up to 20 months in
duration

‘Avoid long term use of senna, due to the potential
for side effects, some serious’

‘Evaluation of two long-term studies (1 and 2 years in
length, respectively) indicates that stevia may be
effective in lowering blood pressure in hypertensive
patients, although data from shorter studies (1-3
months) did not support these findings’

‘...the biological activity of all chemical constituents,
clinical efficacy, and especially safety are insufficient
or completely absent causing great concern as H.
gordonii is one of the most widely consumed anti-
obesity products of natural origin’

‘Data from clinical studies, toxicity tests, and
chemical test have substantiated the use of this juice
as a safe food’

Direction of
conclusion

(+)

(=/+)

(+)

(+)

(+)

(+)

(=/+)

(=/+)

(+)

Continues

© Royal College of Physicians, 2013. All rights reserved.
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Table S2. Continued.

Direction of
Author (year) herb Aim/quote (where appropriate) Conclusion/quote conclusion
Wu (2003)*3 ‘...to summarize the literature on the safety ‘Curcumin has been demonstrated to be safe in six (+)

Curcuma longa and anti-inflammatory activity of curcumin’ human trials and has demonstrated anti-
inflammatory activity’

FDA, food and drug administration; ML, mistletoe lectins; NDGA, nordihydroguaiaretic acid; NS, not specified; VAC, Vitex agnus-castus L.; VAE, Viscum album extract.
(=/+), moderate safety concerns; (-), major safety concerns; (+), minor or no safety concerns.

© Royal College of Physicians, 2013. Al rights reserved. 13
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