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Executive Summary

Opinion on key question

1. Evidence from our review of case reports suggests that
kava lactones in any tvpe of product may rarely cause
hepatic adverse reactions because of kava-drug interac-
tions, excessive alcohol intake, metabolic or immune
mediated idiosyncrasy, cxcessive dosc or pre-existing
liver disease.

2. In addition to this background incidence, products made
from acetonic and ethanolic extracts appear to be hepa-
totoxic on rare occasions, seemingly from non-kava lac-
tone constituents. The incidence is unknown, but is more
significant than the background effect in ‘1",

General overview

There has been international concern over the association
of kava products and serious hepatotoxicity. Regulatory action
banning these products in Europe has been controversial.
The cbjective of this report is to investigate the possibility of
hepatotoxicity with kava.

This report is written in four major scctions:

I Description of kava

ITA  Safety information -literature review

B Safety information —analysis of casc reports

T  Regulatory issues

IV Conclusions and recommendations

The first 3 sections arc written as stand-alone documents
with their own references. In addition there is:

* Asummary of findings

* Asummary of recommendations

* Ahbibliography.

| Description of kava

¢ The known pharmacologically active components are a
group of kava lactones.

¢ The types of preparation arc water ‘extracts’ (the tradi-
tionally prepared microsuspensions in water and ‘teas’
prepared from powdered kava root), organic extracts
{(ethanolic and acetonic} and synthetic. These different
pruducts are net chemically equivalent. Products prepared
from the organic extracts have been those principally used
in Europe and North America in pilt or capsule form.

* The raw materials for the preparation of these products
come from a varicty of sources without adequate quality
control and without sufficient standardization of selection
of plant varieties or cultivars or plant parts,

IIA Safety information literature review

* Clinical trials of kava hawve not revealed any hepatoloxicity.

* Most experimental studies have not shown thal kava has a
tendency Lo have a toxic effect on the liver.

*  Most clinical reviews of case reports cast deubt on a causal
association between kava products and liver problems. The
cases have come to regulatory authorities as spontancous

reports. There have been no epidemiological studies and
the incidence is not known.

lIB Safety information —review of case reparts
1. Findings from case reports

* This was undertaken using standard pharmacovigi-
lance and pharmacocpidemiological methods.

¢ 93 casc reports were identified with the possibility of
a small number of duplications.

*  There were seven patients who died and 14 paticnts
had liver transplants,

*  Asisusual in pharmacovigilance, most of the reports
were incomplete to one degree or another,

*  Eight of the cases were coded as having a ‘probable’
association, meaning that essential information was
present lor a standard assessment, that a close asso-
ciation between the use of kava and the liver problem
was established, that the patients recovered on with-
drawal of kava and that no other plausible cause for
the liver problems could be identified.

* 53 cases were classified as having a “possible” relation-
ship meaning that a causal association was plausible, but
that there were insufficient data for a full assessment, or
there were other potential causes of liver damage.

*+  Most of the other casc reports were unassessable
because of lack of information.

»  There were five cases with a positive rechallenge.

= With the use of sales volume figures converted to a
defined daily dose, raies of hepatic events were esti-
mated for acetonic and ethanolic extracts and synthetic
products. Patients takingacetonicand ethanolic extracts
had a higher rate of liver problems than patients taking
synthetic products. These differences were independ-
ent of age, gender, dose, duration of treatment, con-
comitant therapy and/or alcohol use and are unlikely
to be confounded by other disease states.

2. Conclusions from review of case reports

* The relationship (causality) ratings provide a sig-
nificant concern of a cause and ctfect relationship
between kava products and hepatotoxicity. A non-
random effect is indicated by a higher rate for the
organic extracts than for synthetic products.

¢  Chemicals other than kava lactones might be respon-
sible for hepatoloxicity with the organic extracts.

* Kava products have a strong propensity for kava-drug
interactions.

*  Risk factors for hepatic reactions appear to be the usc
of organic extracts, heavy alcohol intake, pre-cxisting
liver disease, genetic polymorphisms of cytochrome
12450 enzymes and excessive dose. Also, co-medication
with other potentially hepatotoxic drugs and potentially
interacting drugs, particularly other anxiolytics, antipsy-
chotics and anti-thrombotics, might lead to harm.,

iv | Assessment of the risk of hepatotoxicity with ke products



Recommendations

1.

-3

Further research into kava products is necessary, in par-
ticular to identify and gain information about the toxicol-
ogy of the non-kava lactone constituents. This needs fo
include any differences between root and rhizome.
Should any kava preduct be considered for approval by
regulatory authorities, the following should be important
considerations:

2.1. Post-marketing surveillance and research,

2.1.1. Arisk management plan should be drawn up carlyin
the approval process. This plan would include sugges-
tions for pharmacoepidemiological studies, in particular
cohort event monitoring, preferably with international
collaboration. These studies should be undertaken on
all products, including synthetic and water based. Reli-
ance should not be placed on spontaneous reporting
alone for post-marketing surveillance.

2.1.2. Pharmacogenetic studies should be undertaken
to determine differences in cytochrome P450
metabolic enzyme activity and any relationship
to hepatotoxicity. This could be undertaken
using case control studies, ideally nested case
control studies of cohorts of users of kava from
cohort event monitoring studies.

. Products from water based suspensions and
further synthetic preparations should be devel-
oped and tested in clinical trials and consid-
eration given to using these in preference to
acctonic and ethanolic extracts.

&
=
8}

2 2. Conditions of use

2.2.1. It would scem advisable that all kava products
prepared as pharmacecuticals be available on
prescription only In order to better monitor
their use and apply neccssary controls.

2.2.2. Kava should not be used in patients with liver
disease or a history of such, or in patients who
take excessive alcohol.

2.2.3. Warnings should be madce available about the
extensive risk of interactions with other drugs or
herbal preparations. In particular, kava should
not be used with antipsychotics, other anxiolytics
or antithrombotics because of the risk of interac-
tions which could include effects on the liver.

2.3. Standards

2.3.1. A pharmacopoeial siandard for kava should
be created. This should address the issucs of
quality, plant parts, dosage and methods of
preparation, The findings of this review indi-
cate that:

2.3.2. Only the root or rhizome of Piper methysticum G
Forst should be used for preparation of medici-
nal kava. No other species and no aerial parts
should be used. Agreement should be reached
on the appropriate cultivar(s).

2.3.3. Adequatc quality control measures standard-
ized across the producing countries with agreed
standard operating procedures, should be insti-
tuted for growth, harvesting and processing of
the raw kava root or rhizome.
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Preamble

Terms of reference from WHO

SAFETY OF KAVA: Terms of Reference for Inquiry Committee

In October 2004, the WHO Advisory Committee on Safety
of Medicinal Products (ACSoMP) considered the safety issues
underlying the contemporary use of kava. The Committee was
particulazly concerned about the case reports of hepatotoxicity
associated with the ingestion of kava.

The Committee resolved to commission an inquiry of
threc experts to assess all available published and unpub-
lished evidence related to this safety issue. The three mem-
bers were selected by the WHO secretariat and the Chatr
of the ACSoMP. The Chair of the inquiry was a member of
ACSoMPD,

The principal focus of the inquiry was on the safety of
kava and addresses issues related to the following areas:

Kava species:

1. How many species of kava exist?

2. Which of these species are used commercially?

3. Examine the pharmacological properties of kava pyrones,
kava lactones and any other substances in kava.

Preparations;

1. How was kava prepared traditionally?

2. How are current preparations prepared with a focus on

aqueous, ethanol, and acelone extractions?

How are these preparations standardized?

4. Analysis of cvidence supporting efficacy for each method
of preparation/formulation.

LN

Regulation:

1. How were kava products registered /regulated in coun-
tries (ie, what category did they come under: as medical
products / nutraceuticals / dietary supplements etc)?

2. What was the basis for registering these products?

Hepatotoxicity with kava

1. Analysis of adverse reaction reports from the WHO global
databasc, regulatory databases and any databases main-
tained by manufacturers that are related to hepatotoxicity
of kava.

2. Synopsis of all other kava- related ADRs from the above
mentioned databases.

3. Analysis of evidence from all safety studies, published and
unpublished, related to the hepatotoxicity of kava.

Product Withdrawal, Ban, Restrictions

1. Identify those countrics that have taken regulatory action
and describe the basis for their action.

2. Identify those countries where no action has been taken.

Outcome

The resulting report was critically reviewed by all the
members of the ACSoMP. The conclusions and recommen-
dations are supported by the majority of the members. The
UK member of the Committee supported some bul not all the
recommendations.

vili | Assessment of the risk of hepatotoxicity with kava products



Introduction

The Committee appointed to handle this enquiry has done
its best to gather evidence and opinion from as many sources
as possible and examine them in an impartial manner, but
admits that in spite of best efforts there will be unintentional
gaps in some relevant issues, due in part to the extensive
expertise required involving so many different fields of scien-
tific endeavour, including hepatology, pharmacology, phar-
macogenetics, pharmaceutical science, toxicology, safcty of
modern pharmaceutical medicines and of herbal medicinal
products, botanical science, pharmacoepidemiology, clinical
trials and experimental studies.

The report is written in four major sections:

T Description of kava

MTASafety information -literature review

IIB Safcty information —analysis of case reports
1I Regulatory issues

1V Canclusions and recommendations

The first three sections are written as stand-alone docu-
ments with their own references. In addition there is:
*  Asummary of findings
* A summary of recommendations
* A compilation of resources.

While there is some overlap and minor duplication between
some sections, this has been retained for the sake of complete-
ness of cach individual section. Where overlap occurs, it has
been written in a different context by a different author.

Background

From the 19905 cases of severce hepatic toxicity in people
using kava-containing products were reported in Europe and
in the United States of America. By the end of 2002 the Ger-
man Federal Institute for Drugs and Medical Devices (BfArM)
had collected 40 case reports, six of which involved liver
transplants and there were three fatalitics. This led to various
worldwide regulatory measures, including a ban on kava-
containing products in Europe. These restrictions became
controversial with claims that the evidence for hepatotoxic-
ity was weak and that the bans put in place unnecessarily
harmed the economies of the Pacific Island kava-producing

nations and denied patients an effective treatment for anxi-
ety which, it was also claimed, was safer than other current
pharmaceutical treatments. The issue was reviewed in WHO
Pharmaccuticals Newsletier, No. 5, 2003: p. 8-9.

The current review of the alleged hepatotoxic effects of
medicinal kava products undertaken by this expert committee
was requested by the Quality Assurance and Safety of Medi-
cines, Medicines Policy and Standards, World Health Organ-
tzation on the advice of its Advisory Committee on Safety of
Medicinal Products. This followed a Pacitic European Kava
Stakeholders meeting organized by the Centre for Develop-
ment Enterprise (CDE), an EU-ACP (African, Caribbean, and
Pacific states) organization, PRO INVEST Management and
Phytopharm Consulting and was attended by representatives
of international organizations such as the Pacific [slands
Forum Secretariat (PIFS), World Health Organization
{WHO), European Commission {(EC), Technical Centre for
Agricultural and Rural Cooperation ACP-EU (CTA) and the
Commonwealth Secretariat {COMSEC). It included ambas-
sadors of Pacific countries (Fiji, Samoa, Vanuatu), companies,
institutions and others with an interest in kava as a tradi-
tional medicinal product. Phytopharm Consulting presented
a summary of their in-depth investigation into EU Member
States” market restrictions on kava products and the impact
of such a restriction on the South Pacific Island countries
such as Fiji, Samoa and Vanuatu. At this meeting WHQ was
asked if it could help in the re-analysis of the adverse reaction
reports.

The issuc is complex with a variety of extracts and prod-
ucts used of varving potency, many in combination with other
herbal medicines. Many other factors come into play includ-
ing pre-existing liver disease, alcohol use, use in combination
with hepatatoxic drugs, potential kava-drug and kava-herb
interactions. In addition, the lack of knowledge of any hepa-
totoxicity associated with thousands of years of traditionally
prepared and traditionally used kava water ‘extracts’ and the
use of kava preparations in different ethnic groups with dif-
ferent genetic characteristics, adds to the difficulty in assess-
ment. There is also a lack of good epidemiclogical data.

Introduction | 1



Methodology of the report

This report followed a search strategy common to system-
atic reviews, The focus of the report is kava safety and particu-
larly hepatotoxicity in humans based on analysis of individual
case reports, observational studies and clinical trials whatever
the type of kava preparation, dosing and indication,

Members of the Committee conducted analyses of relevant
literature independently. However, the ability to interpret
non-English language publications was limited. Individuals
whose backgrounds are in general aspects of cvaluating sci-
ence, not necessarily focused specifically on kava, conducted
the development and review of this report. However, consult-
ants with relevant expertise provided significant additional
assistance. The foreign language literature was included when
it was deemed important in order to be comprehensive.

While this report aimed to be comprehensive some perti-
nentinformation that could be of importance in evaluating kava
risk of illness or injury may have not been included particularly
if available in languages other than English or German.

This report does not represent an authoritative statement
regarding the safety of all kava preparations available,

Information included in other available comprehensive
‘official” reports: The complete German Commission Mono-
graphs, HerbMed Database, Natural Standard Database,
German Federal Office for Medicines and Medicinal Prod-
ucts (1990), Report of National Centres” Mecting WHO Drug
Monitoring Programme (Stoller 2001), US Centers for Disease
Control and Prevention, {USA 2002, 2003}, Marketed Health
Products Directorate/Health Canada report (Canada 2002),
Cerman Federal Institute for Drugs and Medical Devices
{2002), Kava Report by Phytopharm Consulting (2003), Soci-
ety for Medicinal Plant Research (2003), International Kava
Executive Council Report (2004), US Food and Drug Admin-
istration (2005), ‘Edward’s Report” (2005), Traditional Medi-
cines Evaluation Committee (European Herbal Practitioners
Association 2005) and Therapeutic Goods Administration
Fact Sheet {Australia 2005), has not been presented in detail.

The report follows the format described in the report,
Dietary Supplements: A Framework for Evaluating Safety (10M/
NRC, 2004} and WHO Terms of Reference (p. viii).

Identification of available published documents

The search strategy included electronic searches, personal
communications, bibliographies from secondary references,
WHOQ databases and hand searches, The searches were
updated to March 2005, No restrictions regarding language
or quality of publications were imposed but only English arti-
cles were evaluated. When necessary translation of relevant
German articles was requested,

Electronic searches were conducted using the following
databases: MEDLINE (1966-2005), ToxLineS {ToxLine Core
and ToxLine Special) EMBASE (1980-20035), AGRICOLA
(1979-2003), NAPRALERT, The Cochrane Library and EBM
(Evidence Based Medicine) AMED (British Library), HerbMed,

Natura! Standard Database, 1BIDS, International Pharmaceu-
tical Abstracts and Conference Proceedings.

MEDLINE is a bibliographic database offcred by the
National Center tor Biotechonology Information (National
Library of Medicine and the National Institutes of Health)
PubMed or MedLine provides access to over 12 million jour-
nal citations in the biomedical and life science literature. The
citations range from 1966 to the present. In 2005, PubMed
contains 15,000,000 biomedical journal citations. More infor-
mation is available at http:/fwww.ncbinlm.nih.gov/

ToxLine is a bibliographic database offcred by the
National Library of Medicine. ToxLine contains more than
3 million bibliographic citations covering the biochemical,
pharmacological, physioiogical, and toxicological effects of
drugs and other chemicals. It makes extensive use of CAS
Registry Numbers. ToxLine Core includes the biomedical
journal literature in texicology available through MedLine.
ToxLine Special complements the Core with citations from an
assortment of specialized journals and other sources.

EMBASE is a bibliographic database offered by Elsevier
Science. EMBASE, the Excerpta Medica database, is a bib-
liographic database covering the woddwide literature on bio-
medical and pharmaceutical fields, produced by Elsevier BV,
EMBASE citations range from 1974 to the present and include
citations from more than 4,600 journals from about 70 coun-
tries and more than 10,461,188 records. More information is
available at http://www.embase com/

AGRICOLA is a bibliographic database offered by the
National Agricultural Library. AGRICOLA provides access to
over 12 million journal citations in the agriculture literature.
The citations cover many aspects of agriculture and allied
disciplines, including animal and veterinary sciences, erto-
mology, plant sciences, aquaculture and fisheries, food and
human nutrition, and many other topics. The database began
in 1970 but contains older citations. AGRICOLA contains
citations from 850 agricultural journals. More information is
available at http://agricola.nat.usda gov/

NAPRALERT (NAtural PRoducts ALERT)} contains
bibliographic and factual data on natural products, including
information on the pharmacclogy, biological activity, taxo-
nomic distribution, chemistry of plant, microbial, and animal
{including marine) extracts as well as cthnomedicine use
record, is a bibliographic and relational database offered by
the University of Illinois at Chicago. NAPRALERT contains
records from 1650 to the present. Approximately 50% of the
tile is from systematic survey of the literature from 1975 to
the present. NAPRALERT contains more than 165,000 jour-
nal citations published in over 16,000 journals from around
the world. More information is available al http://www.cas.org/
ONLINE/DBSS/napralertss.html

The Cochrane Library consists of a regularly updated
collection of evidence-based medicine databases, including
The Cochrane Database of Syslematic Reviews, The Database

2 | Assessment of the risk of epatotoxicity with kava products



of Abstracts of Reviews of Effects, The Cochrane Controlled
Trials Register, The Cochrane Methodology Register, The
NHS Economic Evaluation Database Health Technology
Assessment Database and Cochrane Databasc of Methodaol-
ogy Reviews (CDMR). Tt is published four limes a year. More
information is available at: http:/fwww.cochrane.org/reviews/clibin-
tro.htm

EBM (Evidence Based Medicine) is a collection of data-
bases with publications from 1993-present) with an emphasis
on those about finding and evaluating clinically relevant
patient management literature. More information is available
at: http://www.medlib.iupui edufebm/home htmi#dbs

AMED {Allied and Complementary Medicine Data-
base) is a bibliographic database produced by the Health Care
Information Service of the British Library. It covers a selection
of journals in three separate subject areas: several professions
allied to medicine, complementary medicine and palliative
care. All records have basic bibliographic information and
many articles published from 1995 onwards have abstracts.
AMED covers relevant references to articles from around 396
journals. The scope of coverage is mainly Buropean with the
majority of titles in English. More information is available at:
http:/feawwe.bl.uk/collections/health/amed html

HerbMed is an interactive, clectronic herbal database and
provides hyperlinked access to the scientific data underlying
the use of herbs for health. It is an impartial, evidence-based
information resource provided by the non-profit Alternative
Medicine Foundation, Tnc. More information is available at:
http://www.herbmed.org/

Natural Standard Database is produced by Natural
Standard, an international research collaboration that aggre-
gates and synthesizes data on complementary and alternative
therapies. The information is created by consensus using a
comprehensive methodology and reproducible grading scales.
More information is available at: http://www.naturalstandard.com/

IBIDS {The International Bibliographic Information
on Dietary Supplements database) provides access fo
bibliographic citations and abstracts from published, inter-
national, and scientific literature on dietary supplements.
More information is available at: http://dietary-supplements.info.
nih.gov/Health_Infarmation/IBIDS.aspx

Researchers in the field of complementary and alternative
medicine (CAM), members of the International Kava Council,
cxperts in the subject, and journal editors were consulted for
access to additional references or ongoing research. A separate
electronic search on MEDLINE and EMBASE was conducted
for publications describing randomized, double-blind, placebo-
controlled trials of kava extract for anxicty, and also in U.S.
Patent and Trademark Office. http//www.uspto.gov/. and Special
Nutritional Adverse Event Monitoring System (SN/AEMS).

Search terms
The search terms that were used were kava, kawa, kavain
and Piper methysticum.

Selection criteria

Litcrature was collected if the document provided specific
information about adverse events of kava, particularly hepa-
totoxicity, Standardized inclusionfexclusion criteria were
utilized for selection.

Identification of case reports

Main sources

1. WHO Collaborating Centre [or International Drug Moni-
toring (the Uppsala Monitoring Centre) database.

2. Gruenwald ), Mueller , Skrabal J. Kava Report 2003: In-

depth investigation into EU member states market restric-

tions on kava products. Phytopharm Consulting for Centre

for the Development of Entreprise (CDE}. 2003,

Medical literature.

FDA = U.5. Feod and Drug Administration.

The national Brazilian Drug Monitoring Centre.

Medicines Confrol Agency, UK (now Medicines and

Healthcare products Regulatory Agency).
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Section | Description of kava preparations

General

Kava is the name used in the South Pacitic Island countries
to describe a local traditional drink which has been popular
as a relaxing drink obtained from the root or thizome of the
plant botanically described as Piper methysticum G Forst of the
plant family Piperaccae. This drink has been used for cen-
turies without any reported ill-effects on the liver. The kava
drink is made from the water extracts of the root or rhizome
of Piper methysticum and over the years the plant too has been
referred to as kava, especially in the western world. Why did
kava become so important to the western world? This was
because the European travellers ol yester yvears who came to
the South Pacific, found out that the Pacitic Islanders were
relaxing after a couple of bowls of the kava drink. Subse-
quently scientific research found out that Lhe water extracts of
kava had some pharmacologically active compounds which
are now referred to as kava lactones. Kava lactones are also
referred to as kava pyrones,

Kava lactones were analysed scientifically and were found
to have interesting pharmacological activities such as cen-
tral nervous system relaxing activity, anti-anxicty activity,
and sedative activity. Because of these interesting biologi-
cal activities of the kava lactones, European pharmaceutical
industries extracted the biologically active ingredients and
manufactured pills and capsules which subsequentiy became
described as kava products using concentrated kava lactones
cxtracted from the kava plant.

Composition and identified active substances of the kava root
The root stock of kava contains mainly carbohydrates
(439%), fibre (20%), water (12%), protein (3.6%), simple sugars
(3.2 %), trace minerals (3.2 %) and kava lactones (anything
from about 4-22%, depending on the origin of the kava plant)
{Lebot & Levesque 1989). Kava extracts became a commercial
success due to these kava lactones, There are more than fifteen
kava lactones but the most important biologically active com-
ponents arc kawain, yvangonin, methysticin, dihydromethys-
ticin, demethoxyvangonin, and dihydrokawain. The root also
contains small amounts of pigments called flavokavins.

Many of the organic compounds mentioned above are not
water soluble. In fact, about thirty organic compounds present
in the root of kava (see Tables 1 & 2) do not dissolve in water
but are freely soluble in 93% ethanol or acetone. These organ-
ic solvents were used by European pharmaceutical industries
for extracting compounds (rom kava in their manufacture of
the kava pills and capsules.

Table 1 gives a list of the water soluble and water insolubie
compourds present in the kava root. Table 2 gives the names
of the natural products present in the organic solvent extracts
which are used to make kava pills/capsules.

A complete list of organic compounds isolated from kava
are found in review papers on Lhe subject (Lebot & Levesque
1989; Singh 2004).

Table 1 Natural products in typical kava root stock (100 g)
{Lebot & Levesque 1989; Singh 2004).

Water Scluble Substances

Simple sugars

Water inscluble Substances
Fitzre 20

Trace minerals

tanes, pigrments

The stem peclings of kava also contain the biologically
active kava lactones and became cheap raw materials for
the production of kava pills and capsules by pharmaccutical
induastries in Europe in the late 1990s. Subsequent rescarch
showed the presence of alkaleids in the root and stem pee-
lings, An alkaloid named as pipermethystine was one of the
components of kava (see Table 2).

Table 2 Natural products scluble in organic solvents such as
95% ethanol—water
Kava lactanes
14 typical 100 g of root stock would contain about 10-15 g of kavasactanes:
the percentage yield of kava lactones from raets can vary anvthing from about
4-22% depending on the orgin of the root stock;. The individual percentages of
the kava lactones may aiso vary frorn sample to sampie depending on the crigin
of the plant material. The narnes of the different keva lactones isolated and
identified ara given below (Singh 1955
Kava lactones
¢ -Hydroxy-12-methoxydihydrokaair
i 7 8-Dhydro 5 hydroxykavain
¢ 1,12 Simethaxycihyvdrokavain
| Metnysticin
* Dibydromathysticin
- Kavaing, 3-Dihydroxkavain
. 5 6-Dehydromethysticin
5, 6-Dehyd=okavain
Yangonin
5,6, 7. 8-Tetrakydroyangonin
5,6 Dinydrayangonin
7. 8-Dihydroyangon:n
10-Methoxyyangonin
11- tethaxyyangonin
11-Hydroxyyanganin
5-Hydrokavain
11-pethoxy-12-hydroxydehydrokavain

Flavckavin A
Flavekavin B
Flavokavin C
Ditrydrikavain-5-ol
 Cupreic acid
¢ nnama-ketore
* Methylenedioxy-3, 4-cinnamalkezong
. A-Oxononanoic acid
i Beneaic acid
Fhenyl acetic acid
© Dihydradinnamic acid
L Cinnarmic 20
¢ Fipermethysting
{1 Imeta methoxy Cinnameypyriclidine
" 1-Cnnamoy!pyriclidine
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Pharmacological properties of kava extracts and
kava natural products

The psychoactive potency of kava can vary considerably
from weak to quite strong, Kava may induce sociability, fee-
ling of peace, and harmony and, in large doses, induce sleep,
or it may fail to produce relaxation but provoke nausea (Sin-
gh 1999). Kava drink initially produces a slight numbing of
the tongue due to the presence of anaesthetic kava lactones
in the extracts. After some more drinks, it relieves fatigue,
reduces anxicty and produces a pleasant, cheerful and socia-
ble attitude in the drinker (Singh & Blumenthal 1997). It is
atso claimed that a small amount of the kava drink relaxes
the body, clears the mind and sharpens the mental faculties
{Lebot 1997). Kava resin (the organic solvent extract of kava)
has been demonstrated to have a weak sleep inducing action,
paralyses the sensory nerves and initially stimulates and then
paralyses the smooth muscles (Lebot 1997).

The water insoluble active substances become available
to the drinker after emulsification, which may be by poun-
ding or chewing. Kava extract was shown to have increased
potency when activated by human saliva (Schubel 1924). This
explains why kava drink prepared by pounding the root stock
often has less physiological effect than that produced from
finely chewed and emulsified root stock (Lebot 1998). Very
heavy kava drinking may cause skin lesions and drving of the
skin (Fackelmann 1992). The skin lesions disappear as soon
as the drinker reduces the consumpticn of kava. It has been
suggested that the kava pigments called flavokavin A and B
may be the cause of the skin problems {Reichert 1997).

A variety of clinical effects of kava preparations has been
claimed. Dihydromethysticin and dihydrokavain have been
shown to be the active compounds which intensify the sle-
ep-inducing effects (Hansel 1968). Dihydromethysticin and
dihydrokavain have been found to be comparable to the drug
dimethylaminophenazone in producing an analgesic effectin
the drinker. In one study the analgesic cffect was also shown
to be stronger than aspirin but weaker than morphine {Han-
sel 1968). One of the kava lactones named as kavain produces
local anaesthesia and its effect has been shown to be equal
to that produced by cocaine. Kavain does not produce any
toxicity in the tissues {Kretzchmar & Mevyer 1969},

The local anaesthetic activity of the kava lactones was
originally observed by Lewin (1886). Frater (1958) showed
that a thin paste of kava powder when appliced to the mucous
membrane of the lip produced a slightly burning sensation
and a feeling of numbness. With a pin prick test there was
a slight impairment of feeling as compared with the rest of
the lip. When some kava root was chewed for 15 minutes,
however, the degree of anaesthesia was greater leading Frater
to conclude that there was a definite local anaesthetic effect,
Mever and May (1964} tested for local analgesic effects and
abserved that all the kava lactones acted as local analgesics.
Muost of the kava lactones inhibited frog heart contraction
(Mever and May, 1964}, These actions were compared with
those of cocaine which showed a similar protection against
ventricular fibrillation through its local anaesthetic effect.

Kava drinkers in the Pacific have experienced the anaes-
thetic activity of the drink on their tongues and the linings
of the mouth for centuries, Considering this and the results

of the published animal studies confirming the local anacs-
thetic activity of kava lactones, it could be concluded that
kava does have anacsthetic activity. This has been further
confirmed by the preparation of a novel topical anaesthetic
from Diper methysticmin {(kava)—'Kavacaine’ (Morse and
Sharma, 2005).

Studies on kavain have shown bactericidal propertics,
especially against gonococeus, the specific pathogenic agent
of gonorrhea, and against colon bacillus and blenorrhea
(Steinmetz 1960}, Dihydromethysticin completely inhibits
the growth of Aspergilfus niger (Shulgin 1973). The amoebi-
cidal activity of yangonin is comparable Lo that of commer-
cial drugs such as enterovioform, enteroquinol, clefamide,
and furamidarole {(Hansel 1968; Sotheeswaran 1987).

Dihydrokavain and dihydromethysticin inhibit muscular
contractions and the effect of these kava lactones was shown
to be comparable to those of synthetic products such as phe-
nobarbital {(Kretzchmar & Meyer, 1969). Dihydromethysti-
cin is claimed to have a strong anticonvulsant action with
the capability of inhibiting convulsions caused by strychni-
ne in animals. Tt has been suggested that the anti-epileptic
action of dihydromethysticin may be used to treat schizo-
phrenia (Kretzchmar et al. 1970}, Dihydromethysticin and
dihydrokavain arc muscular relaxants superior to substan-
ces normally used such as benzodiazepines (Kretzchmar et
al. 1970). It has also been claimed that kava extracts provide
protection against ischaemic brain damage (Blackhauss &
Kreiglstein 1992). Preliminary results suggest that kava may
have anti-cancer activity (Fujiki et al. 1998; Sotheeswaran
et al. 2002),

The most widely studied potential therapeutic effect is
tor the treatment of anxicty. Table 3 summarizes the clinical
trials with an assessment of their quality according to the
Natural Standard validated grading rationale (Table 4).

Toxicity/side effects

Studies on animals only showed a low acute toxicity. The
LD, of kava resin given by intra peritoneal injection to mice,
rats and rabbits ranged from 300 to 400 mgfkg. With oral
administration, the LD, in mice was 920 mg/kg for dihy-
drokavain and 1050 mg/fke for dihydromethysticin. Doses of
50 mg/kg of dihydromethysticin, administered three times
a week for three months Lo rats, produced no evidence of
chronic toxicity (Meyer, 1966).

In Fiji, a pilot study was performed in 2004 to evaluate
the possible association of kava use {(water extracts) and liv-
er disease, Interestingly, the average number of kava bowls
consumed in a lifetime for participants was 100,000, Despite
this large number, no association was made between kava
and liver disease. These findings did not provide any evi-
dence that heavy use of traditionally prepared kava was
associated with liver disease. It was concluded that kava
cannot be linked to liver disease when taken in the tradi-
tional format, i.e. as water extracts in Pacific Island subjects
{(Malani 2005).

Arecent report (Nerurkar 2004} stated that kava alkaloids
may have contributed to and/or perpetuated hepatotoxicity in
human hepatoma cells,
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Table 3 Evidence table of studies of the use of kava for treatment of anxiety

{Fiom http:/fwww.naturalstandard.com /monographs;
N=mumber of supjecss; ARR- Absalute Risk Beduction; NNT=Nurnbel needed to treat; Na= not apolizable.

Angiaty

Anxiety

Anziety

Anmety

Anxiety {pre-
operative)

Angiety (post-
mennopausal)

¢ Anxiety (peri-
menapausall

Arxiety
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Aniceaty

Generalized
anxisty
disarder

: Gereralized
anxiety
disorder
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anxiety
disorder

c Lehrann, 1996

RCT Kinder, 1991 58 ves
RCT Warecke, 1991 140 Vs

S cingh, 1697 © o
Equwalence trial Woalk, |99"3 ' 172 No

Volz, 1997 108

RCT . Bhate, 1939 80 Yes
RCT Zeleg 2000& 40 es

- £ 2001
Randomlzed Cagnacci, 2003 68 Yes
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Pstudy .
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P1950

Case studies CScherer 1998 42 NA
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5
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.................. s - e
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3
3
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Reprinten with Permission: Natural Standaid Research Collaboration iwww.naturalstandard.com) Lapyright € 2005,

MNA

WA

A

A

NA. .

NA

. NA

NA

A

A

NA

M4A

NA. .

NA

NA

MA

NA

A,

M4A

NA

\"a|ldated sales used.

- measurement scales.

© Pooled results reflect a
significant reduction in mean

ariety scares (HAM-A)

Well-conducted trial using Ws
1450, up 10 300 mg/day wrils
tapering banzcdiazepines.

Well-canducted trial using WS
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Table 4 Natural Standard evidence-based validated grading rationale™
Grades reflect the level of available scientific evidence in support of the efficacy of a given therapy for a specific indization,
Exoet opinion and folkloric precedent are nat incuded in this assessment, and are reflerted in a separate section of each monantaph (Strenatk of Expert Ooinien and Histoic /Falkloric

Preredent’.

TMvdence of harmr 15 ¢ onsidered separately; the belaw grades appty only 10 evidence of benefi

- Stanbsticaily significant evidence of benefit from =2 properly randomized trials [RCTs], OR evidence om ane properly conducted
¢ RCT AND one preperly conducted meta-analysis, OR evidence from maltiple RCTs with a clear majority of the praperly

Leve] of Evidence Grade

¢ A (Strong scientific evidence)

* conducted trials showing statistically sigrificant evidence of benefit AN with supperting evidenca in basic science, animal

stud|ea ar theory,
B {Good scientific evidence)

C iUnclear ar cenflicting
soientific evidenced

- or theory.

D fFaw negative scientific
! evidence)

F (Strong negative soientfic
evidencey

Statistically mth{an' negative evidence (ie, lack of
. evidence in basic science, animal studies, or theory suggesting a lack of benefit,

5tatst|ca{ly sigrificant evidence of benefit fram 1-2 prmc—rly randornized trials, OR evidence of beneﬁrfrcm = properly
© conducted meta-analysis CR evidence of benefit fram »1 cohart/ase-control/non-randomized trials AND with supporting
: E‘VIdE‘nCE‘ in basic science, anirral studles cr thaory,

Evidence of benefit from 21 small RCT[S}erhr\uradequaIe size, power, statistical significance, orqualrry ordeygn by ohjective

- criteria* OR conflicting evidence from multiple RCTs without a clear rajority of the prooerly conducted rrials showing

- evidence of benefit ar ineffectiveness, OR evidence of benefit fiom »1 cohortizase-control/men-randomized trials AND without
© supparting evidence in Dasic science, anirmal studies, or theory, OR evidence of efficacy only from basic science, animal studies,

ence of henefit) from cohort!case control/non-randamized tnals AND

. Statistically significant negative evidence (ie. lack of evidence of benefit] from =1 properly randarmized ader}uately powered
| trialfs] of high-quality aemgn by objective criteria.”

* Ohjoclive criteria dre dane d from val|dar9d instruments for cedluating study qualily, |nLIud|ng Lhe: 5 paoint scale de rLIopLd by Jadad claln whlrh ascomne b(‘low 415 ronsidered to
indicate lesser quaity methodolegically Jadad AR, Maore Ra, Carrall 1, Jenkinson C. Reynalds D), Gavaghan [, McCuay H Assessing the quality of reparts ofvandemized clinical triaes:is

Blinding necessary? Controlled Clinicat Trials 1996; 1273012

t Listed separalely in monogrephs in the 'Histancal or Theoretical Uses which Lack Sufficient bvidence seclion.
Reprinted with Permissian; Natunal Standard Reseaich Callaboration (www.naturalstandard.com) Capsright & 2005,

Pharmacokinetic-pharmacodynamic considerations (Gruen-
wald 2002)

Despite the wide spectrum of pharmacological activities
associated with the kava lactones and the number of com-
pounds they represent, the present knowledge concerning
them indicates that there are only slight differences in their
mechanisms of action. Thus, the major dilferences distin-
guishing them appear to be in the pharmacokinetic proper-
ties of the individual compounds (Singh 2004} and, if the kava
extract is involved, the relative proportions of the organic
compounds present in the extract. Organic compounds when
present in the resin or lipid soluble form, are readily absorbed
by the gastrointestinal tract and are made bioavailable to the
central nervous system. It is important to note that the phar-
macological activities of aqueous extracts, when compared
with resin obtained by extraction with organic solvents such
as acetone or ethanol from the same kava raw material, are
not equivalent. Experiments have shown that bicavailability
increased in the order: pure compound, extract, and extract
formulation. The data confirm that clinical data from one
preparation or formulation cannot simply be transferred to
other formulations without appropriate biopharmaceutical
characterization {Biber et al. 2000},

Inone of the studies on the neuropharmacological interac-
tions of kava with CNS receptors, purified kava lactones and
organic solvent extracts of kava were tested for their activity
on GABA and benzodiazepine binding sites in rat and mouse
brain membranes. The authors concluded that the neuropra-
tective activity exhibited by kava extract was probably by its
constituents methysticin and dihydromethysticin (Backhauss
& Kricglstein 1992).

A study with mice demonstrated the ability of kava com-
ponents to potentiate sodium pentobarbital-induced slecping
time. Another study on male mice demonstrated that premedi-

cation with kava lactones dihydrokavain or dihydromethysticin
prolonged and deepened sodium hexobarbital anaesthesia. Tn
a study which looked at interaction with cthanol, kava extract
greatly increased cthanol-induced hypnosis. Caffeine was
found to shorien the duration of the analgesic effect of the kava
lactone dihydromethysticin and dihydrokavain, but without
affecting the peak effect (Bruggermann & Mevyer 1963).

In a study of the metabolism of several kava lactones in
male rats it was observed that about one-half of the 400 mg/kg
dose of dihydrokavain administered was found in the urine in
48 hrs. About two-thirds of this was hyvdroxylated metabolites.
The remaining one-third consisted of metabolites formed by
the catabolism of the kava lactone and also included hippuric
acid. The metabolites of the other kava lactones have also
been characterized by analysing the urine samples from rats
{Rasmussen et al. 1979).

Preparations and chemical differences of the extracts

Some South Pacific Island countries use fresh kava root
or rhizome fo prepare the traditional drink while others use
dried and ground roots or thizomes. For fresh preparations,
the root is chewed by young females, who spit the juice into
the kava bowl without swallowing it themselves. The juice is
then mixed with water or coconuat milk and further processed
{Lebot et al. 1962). Though no chemical analysis of the kava
drinks preparcd Lhis way has been performed, it is clear that
the chemicals will be different from the normal kava prepara-
tions in which the drink is abtained as described below. The
drinks prepared as described above are claimed to be more
potent than the usual water extracts of kava root or rhizome.

In the South Pacific, most people drink only the water
cxtracts of kava. This is obtained by adding water to kava
roots which are finely ground and then [iltered using checse
cloth. These water extracts have been shown to contain only
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water soluble carbohydrates, proteins {see Table 1, and about
6-8 % organic compounds (Naiker et al. 2002).

The pharmaceutical industries were primarily interested in
the organic solvent extracts of kava. Different companics used
different solvents such as 95% ethanal or acetone to remove
the organic compounds of interest to them. These compounds
were essentially the kava lactones which had the required
pharmacological activities required to market kava pills as
anti-anxiety medication. The organic solvent extracts also
contained small amounts of kava pigments and some alkaloids
{Sotheeswaran 2004). This observation has been confirmed
in another published studv which showed that the chemical
composition of organic solvenl extracts (also referred to as sec-
ondary metabolites} of kava varies according to the extraction
method (Nahrstedt et al. 2004).

Some marketed products, referred to as “synthetic” (see sec-
Lion 11B), consist of a single kava lactone, T.-kavain,

We should also note that though only one species of kava
exists in the strictest sense, there are closely related specics
thatare also called ‘kava’ by some traders or farmers. These are
Piper wichmanni, Piper aduncum and Piper auritum. According to
an official statement by the International Kava Executive Coun-
cil, these species have been marketed as ‘kava’ in some South
Pacific Islands and may have been used by the pharmaceutical
industries in Europe to manufacture kava pills. Local people
avoid using these Piper species to make their kava drink.

1n conclusion, it is clear that water extracts as taken in the
South Pacific, with hardly any serious kava-related hepatotox-
icity reported, are chemically different from the ‘kava’ used to
make kava pills in Europe and this difference could be respon-
sible for the reported hepatotoxicity in some kava pill takers.

In addition to the related kava plants mentioned above,
there are also many kava cultivars in the South Pacific. About
150 different cultivars are available and are used in the South
Pacific Islands (Lebot & Levesque 1996b). The different culli-
vars are likely to have different percentages of kava lactones
as evidenced in another study of the kava cultivars of Fiji
(Sotheeswaran et al. 1988).

One kava variety, called "Tudey” kava is cheap compared
with the normal kava. It is called ‘Tudey’ kava because the
pharmacological effect of drinking the waler extract of this
kava is claimed to last more than 24 hours {two days). It has
been flooding the kava market since it is harvested after 1-2
vears compared with the normal kava which is only harvested
after 4-5 years, Though the “Tudey’ kava drink has hango-
ver symptoms not experienced with the normal kava drink,
according to in vitro experiments on liver cells, there has been
no evidence that “Tudey” kava might involve a risk of liver dis-
orders (Gebhardt 2004).

There are three parts of the kava plant that are used to
make the kava drink. They ave lewena, waka and civi civi.
The Fijlan word lewena refers to the rhizome which is the
kava part below the stem and above the root. Waka refers to
the kava root and is the most expensive part of kava that is
sold in the Fijian markets. When the chiefs in Fiji are visited
waka are presented as traditional gifts. Civi civd {or kasa)
refers to kava stem peelings which are not commonly used
te prepare kava drink in Fiji. But it also contains the kava
lactones which the kava pills contain, The German phar-

maceutical industries preferred to buy cwi civd to extracl
kava lactones to make kava pills. Civi cfvi was sold at almost
one-tenth of the price of kava roocts. It has now been shown
that cizi cizi contains more alkaloids than the roots and it
is suggested that this may be the cause of the liver toxicity
problems associated with kava pills (Nerurkar, 2004; Ajuyah
et al, 2004).

Standardization / quality control of preparations

Prior to the ban imposed in 2001 on kava products, the
pharmaceutical industries were mainly interested in the
perecentages of kava lactones in the plant material exported from
the South Pacific. High Performance Liquid Chromatography
(HPLC) methods were emploved by kava cxporters in the
South Pacific to ascertain the percentages of kava lactones
in the materials for export. The pharmaceutical industries
re-fested the raw materials received and accepted them if the
plant materials contained about 8% or more kava lactones,

The quality control methods available to the exporters of
kavain the South Pacific or the importers of the plant materials
for the extraction of kava products did not look for any other
organic compounds {toxic or non-toxic} in the products prior
to marketing. This lack of proper quality control measures
resulted in the wrong parts of the plant or wrong extracts
being used for the manufacture and sale of kava products
such as kava pills and capsules.

Potential causes of hepatotoxicity in relation to differences in
the chemical composition of the extracts.

There are several possible reasons why hepatotoxicity may
occurwith kava, such as dose, variety of kava, plant parts used,
or type of extract. It is likely that the main problem is related
to the chemical composition of the kava product taken. The
great majority of cases of hepatotoxicity reported have been
associated with kava products cither in the form of tablets or
pills and not the traditionally prepared water extract that is
commonly drunk in the Facific.

The problem therefore seems to lie mainly in the
differences between the chemical composition of the organic
solvent extracts used to make kava pills and the water extracts
drunk in the Pacific. Table 1 lists the water soluble and water
insoluble compounds reported in kava roots and Table 2
lists the organic compounds that are mainly not soluble in
water but some of which may be found in Lthe water extracl
as suspensions filtered through the cheese cloth used to filter
the water extracts,

Now the questionis, dowe knowifany of the waterinsoluble
organic compounds can cause hepatotoxicity even rarely in kava
il users? Several research teams are currently working on
this problem and as indicated, a group from Hawaii (Nerurkar
et al. 2004} has suggested that the alkaloid, pipermethystine,
may contribute to the rare but severe hepatotoxic reactioms
observed with some kava pill takers in Furope. Another group
has reported that the organic solvent extracts used in the pills
do not contain the water soluble peptide known as glutathione
which is known to detoxify excess kava lactones in the Liver and
that excess kava lactones may cause hepatic stress (Denham et
al. 2002). Glutathione is present in the water extract drunk in
the Pacific.
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Historical use

Kava has been traditionally used in certain South Pacific
cultures both ceremonially and recreationally for hundreds
of years. Europeans documented its use when they travelled
ter Polynesia in Lhe eighteenth century {Norton 1998; Singh
1992; Spinella 2001}, Kava is served to welcome village guests,
to inaugurate new chiefs, and to bind communities together.
Although specific kava rituals differ from place to place, the
basic structure of the kava ceremony is surprisingly similar
from island to island {Tavana al. 2003). Kava has a very long
tradition of use as a tranquillizing ritual beverage and it is
prepared from the root of the plant.

In addition to sedation or tranquillizing effects, kava has
been used for its many claimed therapeutic properties includ-
ing: diuretic, aphrodisiac, antidepressant, antidote for muscle
spasms and cramping including menstrual cramps. Kava
has also traditionally been used to treat migraine headache,
venereal disease, gout, theumatic conditions, colds, respira-
tory tract problems, wounds, chronic cystitis, weight reduc-
tion, muscle relaxation (Blumenthal 1998; Emmst 2002). In
western societies, kava is used asan anxiolytic, muscle relax-
ant, mood enhancer, sedative or treatment for premenstrual
syndrome. Kava lactones, the main ingredients in kava have
been shown to affect a range of neurotransmitter systems
and do have dose-dependent effects on the central nervous
system, including antiepileptic, neuroprotective and local
anaesthetic properties (Ang-Lee et al. 2001). Kava has had at
least a 1500-vear history of relatively safe use, with liver side
effects never having arisen in the ethnopharmacological data
(Loow & Caus 2002).

Kava has been considered by many to be a safe and effec-
tive alternative to prescription medications for the treatment
of anxiety (Pittler & Ernst 2000). A recent survey of web sites
offering dictary supplements to the gencral public reported
that 10% of products freely available to the public contain
kava (Dennchy 2005).

To date at least 16 well-controlled double blind studies
have shown that kava is effective at relieving anxicty. Moreo-
ver, in a meta-analysis of 11 high-quality clinical trials it was
shown that unlike many conventional drugs used to treal

Overview of ariginal case reports 1990-2002 and regulatory actions

general anxicty, kava is relatively free of side effects and is not
addictive. The authors concluded that kava extract appears to
be an effective sympiomatic treatment option for anxiety and
is relatively safe for short-term treatment (1 to 24 weeks) (Pit-
tier & Ermst 2002; Cochrane Library 2005).

Anumber of recent controlled trials have shown that kava
is also effective in stress-induced insomnia, mental stress
(Cropley et al. 2002; Lehszl 2004; Wheatley 2001), and in
enhancing cognitive performance (Thompson et al. 2004).

Kava adverse events

Estimates of the nature and scope of adverse drug reac-
tions can mostly only be guessed, as in general the available
data from ‘case reports” would not be sufficient for interpreta-
tion. It is especially difficult to draw quantitative conclusions
trom the reported data in regard to morbidity, mortality or
the underlying causes of adverse drug events, and attempls
to extrapolate the available data to the general population
would be invalid and perhaps misleading,

An adverse event rate from kava of 1 in 100 000 may
possibly be recognized when the exposed population is very
large, but would not be recognized in the Pacific, where the
total population with heavy kava intake is probably iess
than 100 000 it is unlikely to be more than 10% of the total
population, which is little more than one million). More
information on the total exposed population, both in the
IPacific islands and in western countries, would be very use-
ful in further exploring this issue.

Kava, especially water extracts, has been regarded as a sate
remedy (Anke & Ramzam, 2004; Bilia et al. 2002; Blumenthal
2002; Ernst 2004; Stevinson et al. 2002). Organic kava extracts
have been safely used under medical supervision tor up to six
maonths (Lehmann et al, 1996; Malsch & Kiesser 2001; Pittler &
Ernst 2000; Volz & Kiesser 1997, Wheatley, 2001; Woelk et al.
1993). There are several reports and detailed reviews attesting
to the safety of kava such as those from the Eurcpean Com-
mission, American Herbal Products Association, American
Botanical Council, the Society for Medicinal Plant Research,
International Kava Committee, Phytopharm Consulting, etc.
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Based on the evidence of major trials and meta-analysis of tri-
als up to 2002 authors have determined that reported adverse
events related to kava are ‘mild, transient and infrequent’
(Pittler & Ernst 2002).

Reviews of adverse events observed in clinical trials and
some observational studies have been published in the litera-
ture {Beaubrun & Gray 2000) and have been summarized in
several internct databases such as ‘Natural Standard Data-
basc’, "Natural Medicines Comprehensive Database” {www,
naturaldatabase.com), and ‘HerbMed Database’.

When kava has been taken in dosages ranging from 100 to
210 mg of kava pyrones daily, it has been associated with few
adverse effects, Long-term use of kava, especially in high doses
(400 mg of kava pyrones daily) has been associated with the
development of tlaky, drv, scaly skin and yellow discoloration of
the skin, hair and nails (kava dermopathy) (Singh 1992; Wool-
torton 2002} through an unknown mechanism (Schmidt &
Bochneke 2000) but may relate to interference with cholesterol
metabolism (Norton & Ruze 1994); the effect may be reversible
upon cessation of thedrug (Emst 2002). In rare cases, kava may
lead to allergic reactions, pupil dilation, blurred vision, distur-
bances of oculomotor equilibrium (Blumenthat 2002; Wheatley
2001). Other possible adverse effects include ataxia, hair loss,
hearing loss and anorexia. It may also cause cxtrapyramidal
side effects such as involuntary oral and lingual reflexes and
twisting movements of the head and trunk, possibly due to
dopamine antagonism (Bilia et al. 2002; Schelosky et al. 1995).
A recent case report from Spain associates kava ingestion with
severe parkinsonism in a 45 year-old woman (Mescguer et al.
2002) and a case control study of 83 indigenous Australians
suggests that kava consumption is associated with ischac-
mic heart disease (IHD} and sudden cardiac deaths among,
particularly, young Aboriginal sportsmen in this population
{Clough et al. 2004). Kava may potentiate the effects of alcohol,
benzodiazepines, and other sedative-hypnotic agents through
additive effects (Spinella 2002). (See Natural Standard tables.)

Kava, unlike benzodiazepines, appears not to adversely
affect cognitive function, mental acuity, or coordination,
(Cairney et al. 2003; Heinze et al. 1994; Miinte et al. 1993}
although slight morning tiredness and reduced resctivity
while driving as well as ataxia have been reported (Pere
& Holmes 2005; Singh 1992). Commonly reported in more
recent clinical trials are gastrointestinal complaints, abdomi-
nal pain and nausea,

There are two trials where clinically insignificant eleva-
tion of transaminases has been observed (Boerner ct al. 2003;
Connor & Davidson 2002) (see Safety Tables, Appendix 2).
Liver function tests can be elevated after three to eight weeks
of use, possibly followed by hepatomegaly (Escher et al.
2007). Kava can also exacerbate hepatitis in patients wilh a
history of recurrent hepatitis. Abnormalitics seem to resolve
sponttancously after discontinuation of kava (Strahl et al.
1998). Most paticnts taking kava have not experienced such
severe adverse elfects and it is unclear which patients might
be susceptible to adverse effects.

Heavy use of water exiracts by Australian Aborigines
and Pacific Islanders has been associated with dermopa-
thy, increased levels of -glutamyl transferase and alkaline
phosphatase, abnormally low body mass index (BMI), low

blood lymphocytes, hematuria, macrocytic anaemia, ataxia,
increased patellar reflexes, weight loss and hair loss, (Clough
etal. 2003; Mathews & Riley 1988). These acute effects emerge
at average consumption levels of from 310-440 giweek of kava
powder (Clough 2003), However, the risk of liver damage was
directly related to the amount of kava consumed that was up
to 700 mg a day in one study (Mathews & Riley 1988) and in
the other, 45% of participants consumed alcohol (Clough et
al. 2003).

On the other hand hepatic failure has never been observed
with the traditionally prepared kava extract (howoever see case
reports section I1A) but the controversy remains as to whether
the population has been systematically evaluated and adverse
effects reported (Currie & Clough 2003; Moulds & Malani
2003}). In a recent Survey of Traditional Healers and Biomedi-
cal Practitioners in Native Populations in Savaii, Samoa, it
was reported that Samoans were familiar with the effects of
excessive kava use, especially sleepiness and dry skin, but
no one reported major clinical signs of liver malfunction in
association with kava drinking, such as vellowing of the eyes,
brown urine, and changes in stool, even when asked specifi-
cally for signs of such symptoms (Tavana ct al, 2003). Data
from short-term post-marketing surveillance studies and
clinical trials suggest that adverse events in general are rare,
mild and reversible {Stevinson et al. 2002).

Summary of clinical case reports addressing hepato-
toxicity

This report will focus on any new information available to the
reviewers after 2002, A number of comprehensive reviews of the
hepatotoxicity cases exist in the literature and will be mentioned
throughout this section.

Isolated case reports of hepatotoxicity associated with
ingestion of kava first started becoming known in the 1990s.
Subsequently, news of possible European regulatory action
began to surface as increased reports became available late
in 2001 (Anke & Ramzam 2004; Blumenthat 2002; Clouatre
2004).

The majority of severe adverse effects associated particu-
larly with liver toxicity are derived from the files of the BfATM
in Germany (Clouatre 2004). Several authors have already
undertaken an evaluation of these and other reports, with
the most thorough and up-to-date likely being the work of
Mathias Schmidt and Adolf Nahrstedt of the University of
Mimnster. Originally pubiished in the Deutsche Apotheker
Zeitung in February 2002 (Schmidt & Nahrstedt 2002}, a
much-expanded version of this article is available on the
[nternet in an updated English translation under the title, Is
kava really hepatotoxic?” (Schmidt 2003a).

It the 2003 review Schmidt analyses 82 hepatotoxic-
ity cases from different sources [German health authorities
(BEATM): 38 reports (excluding double entries), Swissmedic:
5 reports {excluding those also listed in the German case
reparts), US FDA; 21 reports, UK-MHRA: 4 veports, Heaith
Canada: 3 reports, France (AFSSAPS): 2 reports, Australia
TGA: 1 report, EMEA: 1 report {excluding those already
mentioned in other categories), medical literature: 5 reports
{excluding those already mentioned in other categories),
unconfirmed German newspaper stories: 2 reports,]. The
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author states that 20 cases are obviously not related to kava
intake; in21 casereportsa potentially hepatotoxic concomitant
treatment was identified. In seven cases there is considerable
doubt concerning the causality of kava, whereas in 31 other
cascs the available data is too fragmentary for an assessment.
That leaves only three cases where a likelibood of hepatotoxic
effects by kava can be established, although in two of these
three there were higher dosages and longer-term treatment
than recommended. In only one of these case reports was
kava taken according to the dosage recommendations of the
German Conmmission E Monograph of no more than 120 mg
kava lactones per day for three months or less. Therefore only
one case remains. The authors alse did a thorough analysis
of the hepatotoxic potential of frequently used concomitant
medications and a comparison of kava with other treatments
far anxiety. They conclude, “hepatotoxic etfects of kava intake
cannot generally be ruled out. However, in comparison with
pharmaceutical treatments for stress and anxiety disorders,
and in relation to drug intake related hepatotoxicity in gen-
cral, the risk of adverse liver cffects seems to be very low.”

A review of 36 cases of hepatitis in Germany concluded
that kava was the certain or probable cause of the hepatitis in
24 of the cases, nine patients developed tulininant liver fail-
ure and eight of these patients required liver transplantation.
Three patients died. In all other patients, a complete recovery
was noticed after the withdrawal of kava. Hepatic necrosis
or cholestatic hepatitis were noticed with both alecholic
and acetonic kava extract {Stickel et al. 2003). This review
has been criticized and considered of little value because of
reporting of wrong data, age of patients, gender, concomitant
treatments and lack of liver test.

Three other valuable evaluations of case reports are those
by Donald P Waller (prepared for the American Herbal Prod-
ucts Association, February 15, 2002), one by Alison Denham
prepared on behalf of the UK Traditional Medicines Evalu-
ation Committee (a subcommittee of the European Herbal
Practitioners Association) and one issued by the US Center
for Discase Control also published in JAMA 2003. There is
also the collection of cases from the pharmacovigilance data-
base of the WHO) dated January 31, 2000.

The analysis by American toxicologist/pharmacologist
Donald Waller, of the College of Pharmacy at the University
of [llinois at Chicago, of the approximately 30 hepatic adverse
event reports (AERs) from Germany and 5 submitted to the
FDA between May 1998 and September 2001 concluded that
there is ‘no clear evidence that the liver damage reported in
the U.S. and Europe was caused by the consumption of kava’.
In his report he presented two cases of excessive kava inges-
tion of up to 45,000 mg kava per day that did not present any
liver toxicity. He also criticized the case reports from Germa-
ny and Switzerland as ‘lacking in specific clinical and histo-
logical information’ and recommended they be revised where
possible to obtain further information. In addition, he stated
that “kava, when taken in appropriate doses for reasonable
periods of time has no scientifically established potential for
causing liver damage”. He also stated that toxicity can occur
through a variety of mechanisms relaled to a production of
the product or to allered sensitivity of populations of people
previously unexposed to the phytochemicals in a particular

plant product. Any pharmacologically active ingredient in
a plant can interact with drugs, pre-existing conditions, or
individual hypersensitivity (Waller 2002).

The Morbidity and Mortality Weekly Report issued by the US
Centers for Disease Control (CDC) indicates that 11 patients
using kava products have suffered liver failure and under-
gone subsequent Tiver transplants. This review includes the
last two reports of liver failure from the United States. First,
a 1 year-old girl who consumed for more than four months
{(Humberston, 2001, also published in 2003 in the same journal
and by Campo, 2002}, The authors state that the association
is supported by four months of kava use, a negative worl-up
tor alternative causes of liver failure, and histological changes
in the liver (Humberston ct al, 2003). Second, a 45 year-old
women who consumed a kava-containing dictary supplement
(CDC, 2002; web page, JAMA 2003).

Denham et al. reviewed thirty adverse events reported
from Germany and Switzerland and initially submitted to
the UK Medicines Control Agency (MCA) and Commitlee
of Safety of Medicines {CSM) on January 11, 2002, The new
version was completed in April 2002. This report argues that
many of the case reports were duplicates and adverse events
cited by the BEArM should not be attributed to kava. They also
say that the BEArM document is deficient in other respects
because it is unclear whether the term ‘liver damage’ refers to
the results of a liver biopsy, or to the finding of raised alanine
aminotransferase (ALT) blood levels that are interpreted as
indicating damage to hepatocytes in hepatocellular disease.
In addition, the report states that the properties of concen-
trated standardized kava cxiracts—as opposed to prepara-
tions that closcly approximate those crealed for traditional
use—contribute to causing adverse cvents.

These thiee expert reviews have concluded that kava
being anecdotally linked to cases of liver dysfunction lacks
adequate scientific evidence to confirm a causal relationship.
Nevertheless, the authors conclude that kava products should
be taken with caution in patients with liver disease and in
those taking conventional drugs, and that any severe adverse
event should be discussed with a physician and reported to
the autherities.

Another independent analysis of 19 known cases from
Germany was recently published in the peer-reviewed litera-
ture in 2003 {Teschke et al. 2003). The authors conclude that
only two cases were probable kava-associated hepatotoxici-
ties. In addition, 80% of these palients took kava overdoses
and or self medicated kava for longer than three months.
Most patients were taking concomitant medications with
known hepatotoxicity. The authors also analyse discrepan-
cies in the evaluations of cases made by regulatory agencics
in Germany (BlArM) and UK (MCA). The authors advise
nevertheless, thal physicians and patients should be alert to
possible hepatotoxic side effects in the course of kava treat-
ment, stop the trealment at first suspicion and begin a carcful
diagnostic work up ruling out all other causes.

According to the reviewers several confounding factors
have played a role in the association of kava and hepatotoxic-
ity. Among these, the most common are: concomitant use of
prescription medications, some of which are known or sus-
pected to be hepatotoxic, ingestion of higher doses of kava,
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sometimes up to 400 times more than the recommended
dose; ethanolic vs acetonic extracts, idiosyncratic individual
differences, erroneous association of kava in cases of pre-
existing liver damage, current viral infections, and aleohol
abuse. They also point out that duplicate reports and errone-
pus assoctation of kava in cascs of pre-existing liver damage
have occurred (Blumenthal 2002).

The increase in the number of spontaneous reports up
to 2002 may be due to increased awareness of the possible
association of kava with liver disorder. In addition it may
have been possible that the hepatotoxity problems were to
some extent, a consequence of poor quality control caused by
a rapid and extraordinary increase in the size of the market
that by 1998 had a turnover of more than eight million US
dollars in the United States of America (Murray 2000). In
the South Pacific region the annual production of kava was
estimated to be about 200 million U$ dollars (Gruenwald et
al. 2002, 2003},

In summary, if all sources including unconfirmed news-
paper reports are added, 96 reports of very different quality
exist from 1990 to 2002. A total of nine patients who used
kava products had liver failure and underwent subsequent
liver transplantation; there were three deaths. The World
Health Organization identified 28 cases of which there seems
little doubt abeut causality in four.

On the one hand, this evidence argues strongly for a
reappraisal of kava's safety. On the other, the quality of these
reports has been challenged repeatedly because of duplicate
or triplicate entries, missing indications and co-medication,
wrong statements regarding dechallengefrechallenge, abnor-
malities in reported laboratory testing, improbable temporal
relationships between ingestion of the drug and the adverse
event, the presence of pre-existing discase conditions etc.
There appears to be either no consensus as to what standards
of evaluation should be emploved or, if such standards exist,
they are difficult in practice even for experts to apply. This
type of difficulty is more common than we would normally
like to think (Kaplowitz 2001; Lucena et al. 2001; Juurlink ot
al. 2003}

Overview of original case reports 1990-2002 and
regulatory action

Germany

The first cases of hepatotoxicity related to kava were pre-
sented to the Federal Institute for Drugs and Medical Devices
{(Bundesinstitut fiir Arzneimitic! und Medizinprodukte, or BEATM)
in Germany. Out of 105 spontaneous ADR-reports on kava,
24 were associated with impaired liver function or symoptoms
that could be linked to liver toxicity {including cases of cir-
rhosis, cholestatic hepatitis, and other types of hepatoxicity),
Of the 24 casces, there was one fatality, three cases required
liver transplant, and 18 cases were considered possibly or
probably related to kava ingestion. Twelve patients were not
vel assessable due to insufficient data and in five other cases
a causal relationship was unlikely or could be excluded. Some
authors recommended that the German regulatory authority
provide additional information for those 12 patients with so
tar unsatisfactory data, facilitating a more appropriate assess-

ment of causality (Feschke et al. 2003).

The German regulatory agency withdrew all kava-con-
taining products from the market in June 14, 2002 just two
weeks after switching kava products from ‘OTC’ to “preserip-
tion” product. However the agency conceded that there were
no scientifically based Jdata regarding the mechanism of the
kava hepatatoxicity. The histological picture of the explanted
livers of patients was most compatible with a drug associated
hepatotoxicity distinct from other liver disease or damage. An
organ-specific hypersensitivily reaction was also considered.
The causality was judged probable or possible in all cases.
In une non-fatal case the causality was proven by a positive
reaction (increase in liver enzyme concentrations) after re-
exposure with a preparation containing kava only.

Switzerland

R. Stoller provided the results of a case scrics study invalving
4 Swiss cases in which severe hepatic complications resulted from
the use of an acetone extract of kava between 10 August 1999 and
20 February 2000 Of the 4 cases (2 severe hepatitis, 1 liver fibro-
sis, 1 severe liver injury), 3 were histologicaily confirmed, and
one was a casc of fulminant irreversible hepatitis requiring trans-
plantation. In 3 of the cases, prothrombin time was increased. All
4 cases presented with jaundice (Stoller 2001}

Australia

On 15 August 2002 the Therapeutic Goods Adminigtra-
tion (TGA) initiated a recall of all kava-containing products
following the death of a woman associated with the use of
kava-containing product. A voluntary recall of kava-contain-
ing medicines regulated by the TGA was initiated in conjunc-
tion with the complementary medicine industry. This resulted
in all kava-containing medicines being removed from the
market place. Consumers were advised to discontinue use of
kava-containing medicines.

The TGA had placed a limit on the maximum amount of
kava permitted per dosage form e, 125 mg kava lactones per
tablet{/capsule, a 3g limit of dried rhizome in tea bags, and
all kava products must comply with a maximum daily dose
of not more than 250 mg of kava lactones. Kava is now clas-
sified as a prohibited import under the Customs (Prohibited
Imports) Regulations.

Canada

On 26 Angust 2002 a summary of 11 case reports associ-
ated with kava was submitted to Health Product Safety Infor-
mation Division (HFS1D)} of Health Canada.

Four Canadian cases of liver toxicity associated with the
use of kava-containing products were reported in response to
a Public Advisory (issued 16 January 2002) in which health
professionals were asked to report any cases of kava-related
hepatotoxicity to HPSID, Two cases were considered serious.

United Kingdom

On 20 December 2001 the Medicines Control Agency
(MCA) had one report of abnormal hepatic function associ-
ated with the use of kava in the UK. As of April 2002, the
MCA received 3 reports of liver toxicity suspected of being
related to kava consumption,
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New Zealand
As of 16 January 2002 there were three ADR reports
involving kava, none of which involved liver damage.

France

In France, two non-serious liver case reports were filed,
both with questionable causality for kava. The French author-
ities suspended all registrations for drugs containing kava
extract for the duration of one year, starting on 8 January 2001.
However, there was no registered kava product in France, as
kava is traded as a food supplement, which has officially not
changed. The French authorities gave a recommendation not
to sell kava, but it is still legal.

United States of America

Out of their 37 ADR reports involving kava, 10 were asso-
ciated with liver problems. An update of the ADR reports
received by the FDA (4 March 2002) revealed a total of 47
ADR reports received in association with kava, 20 of which
were related to the liver.

It is important to note that most cases presented to the
EDA were reported alter general practitioners were asked to
retrospectively screen their patient data for possible cases, The
‘Dear Dactor’ letter requested physicians to submit reports of
cases of liver toxicity associated with the herb to the FDAS
MedWatch system. The FDA letter was notintended as a pub-
lic warning, but merely as a fact-finding measure.

Other countries

Up to 2002 there were no toxicity case reports pre-
sented to regulatory agencies in Spain, Japan, Braxil or
Ireland. These agencies have suspended registration of
kava products. The majority of countries around the world
have released advisories cautioning about the use of kava-
containing products,

New cases

Several new case reports of liver toxicity have been pub-
lished in the literature since 2002. Two cases of hepatitis have
been recently associated with ingesting traditionally prepared
kava cxtracts for 4-5 weeks (Russman et al. 2003). One case of
icteric hepatitis in Spain was published in letter form (Bujanda
et al. 2002). Reports of two cases of hepatitis from Switzer-
land were associated with kava use and a consequent survey
of 27 heavy kava drinkers in New Caledonia showed clevated
gamma glutamyl transferase in 23/27 and minimally clevated
transaminases in 8/27. The authors conclude that not only com-
mercially available, but also traditionally prepared kava extracts
may rarely cause liver injury {Russmann et al. 2003). In Australia
a case of acute liver failure and death in a 36 year-old woman
was associated with the use of a preparation containing kava
and passionflower {(Passiflorg incarnata) (Gow et al. 2003). Two
cases of hepatitis (one fulminating) were presented to the Brazil
regulatory agency in 2003, These cases again are not proof of
kava hepatotoxicity, but raise concern (Edwards 2003).

Personal communication with the Food and Drug Admin-
istration in the United States of America and the Marketed
and Natural Health Products Directorate {Health Canada)
in Canada confirmed that since 2002 no more cases of kava

related hepatotoxicity have been reported to either agency,
To the best of cur knowledge there have not been any new
reports from other countries, probably because kava products
have been withdrawn from the market,

A recent evaluation of Dietary supplement (DS)-related
adverse evants (AEs) reported to the California Poison Con-
trol System. This indicated that the majority of these cvent
were related to ephedra and very few to kava. Among 82§
callers, 333 patients (74%) reported that the AE was related
to products containing ephedra; other exposures frequently
involved zine, kava, creatine, and valerian but no details were
provided. The majority of AEs were moderate and one was
fatal {Dennehy et al. 20056b).

Summary of hepatotoxicity with kava

The mechanism of kava hepatotoxicity (if any) is not yet
understood (Anke & Ramzan 2004; Ernst 2004; Mathews
2005). The significance of the information concerning kava's
possible hepatoxicity prior to 1998 is unclear. The forms of
kava used traditionally by Pacific Islanders and by some Abo-
riginal communities are not believed to be associated with
the serious forms of liver damage obscrved in the case reports
{TGA Fact Sheet 2005).

In addition, despite all the new information, hypotheses
and theories, the mechanism of toxicity remains unknown
and there are no clear predictors of toxicity, such as dosage
or type of organic (acetone or ethanol} preparation, drug
interactions ete, making the onset of damage unpredictable.
Neo specilic risk factors have been identified which may allow
the sale use of kava under restricted conditions such as lim-
iting the duration of trcatment or its use in specific patient
groups. Most experts believe that the available data point to
an idiosyneratic-immunological genesis for the liver toxicity
{Russmann et al, 2001; Schmidt 2003; Teschke 2003).

According to recent analvses kava can potentially produce
liver toxicity but Lhe incidence of those effects appears to be
extremely low (Schmidt 2003; Edwards 2005; Miller 1998).

Experimental hepatotoxicological investigations showed
no overt hepatotoxic reactions duc to kava pvrones. A number
of comprehensive reviews have been published in an attempt
to explain the cause-cffect relationship obscrved in the case
reports but to date a clear mechanism to explain this pur-
ported hepatotoxicity has not been found.

A detailed analysis of the toxic liver effects of kava has
been reviewed elsewhere (Anke & Ramzan 2004; Bauver et al,
2003; Clouatre 2004; Corrigan 2003; Gruenwald and Freder
2002; Hagemann, 2003; Health Canada, 2002; Stevinson et
al. 2002; Singh 1992; Schmidt and Nahrstedt 2002; Schmidt
2003a,b; Simkins et al. 2005; Ulbricht et al. 2005). In addi-
tior, a number of experimental studies are available in the
literature elucidating potential mechanisms of action (Frey
1991; Garrett et al. 2003; Gyllenhaal et al. 1699; Jamieson et
al. 1989, Johnson et al. 2003; Jussofie et al. 1994, Boonen et
al. 1998; Ma et al. 2004; Mathews et al. 2002, 2005; Nerurkar
et al. 2004 a,Db; Shinomiya et al. 2005; Singh, 2002, 2003;
Smith 2007; Tarbah et al. 2003; Unger 1998, Unger et al. 2602;
Weiss 2005, Whitton et al. 2003; Yuan et al. 2002; Zou et al.
2004, 2005). Mechanisms of toxicity have been presented and
evalualed in a previous section of this report.
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An immunologically mediated idiosyncratic mechanism
or the chronic use of high doses of kava intake appear to be the
most likely cause of kava toxicity. A direct toxic mechanism is
much less likely (Schulze et al. 2001, 2003). Kava also has the
potential for causing drug interactions through inhibition of
P450 enzymes responsible for the metabolism of numerous
pharmaceuticals (Mathews 2002, 2005). As several authors
have noted, the range of hepatotoxic reactions tound in the
case reports is not compatible with the usual hepatotoxic
reactions observed during adverse drug interactions. Many
of these cases are disputed in terms of the causality between
kava intake and liver toxicity; an analysis of the in vitro, in vive
and clinical data shows clearly that kava and its kava lactones
are not predictable hepatotoxins (Corrigan 2005). Reports
include necrosis, drug-induced hepatitis, and cholestatic
hepatitis, that is, a pattern more indicative of a range of causes
than of a single modality (Denham et al. 2002; Humberston
et al. 2001}. Such conclusions, if warranted, do nof, however,
mean that kava cannot be implicated in thesc cases.

The possibility that cytochrome CYP 2Dé deficieney might
be a predisposing factor to hepatic complications associaled with
kava consumption has also been highlighted as being a potential
risk factor particularly in two of the five Swiss reports This may
make people especially susceptible to kava-induced liver injury
because this abnormality might lead to a build-up of kava or
one of its breakdown products to toxic levels (Anke et al. 2004;
Russmann et al. 2001, 2003; Stoller 2001; Teschke et al. 2003).
However, the type of testing needed to identify those for whom
kava poses the greatest risk is not generally available.

The unclear relationship between kava use and necrotizing
hepatitis has led to speculation that the disorder might
represent a rare, idiosyncratic adverse reaction {Rolblatt &
Ziment 2002). It has been speculated that individuals in poor
health or with underlying liver diseases are more susceptible
to liver damagge if they take large amounts of kava. Enough
crude evidence exists to suggest rather weakly that kava
might interfere with liver function under certain conditions.
Nevertheless, actual adverse events appeared to be limited to
the chronic consumption of cnormous amounts of the kava
beverage that if extrapolated to lhe same dose in pill form
is far in excess of any dosage that might be considered in
Western practice (Chanwai 2000).

Whether kava is safe when taken in mormal’ doses
is another question. A recent survey of German medical
practices using the MediPlus database that has access to
millions of prescriptions in the European Union revealed that
kava prescriptions are seldom taken appropriately. Only 41%
of the cases evaluated complied with the recommended daily
dose. [n 3% the drug was underdosed. Tn the majority of
all cases (78% of the kava prescriptions that were written)
the dose significantly exceeded the recommended intake, The
authors conclude that the results mayv give an explanation
why kava prescriptions are associated with a high incidence
of adverse drug reactions (Schroder-Bernhardi and Dicllein
2001). A more detailed analysis of these data evaluating
three kava products (lrade names: Antares, Laitan and
Kavasporal forte) revealed that in the case of a low-dosage
recommendation {(Antares and Laitan) there is a trend to
aver-dose in prescribing behaviour, which might increase

the risk of undesirable adverse reactions. However, in the

case of a higher dosage recommendation (Kavasporal forte)

there is a tendency to under-dose. The authors suggest that
this fact may explain the unexpected inefficacy of the therapy

(Dietlein et al. 2003).

These findings raise the possibility that many of the
reported cases of liver toxicity may have been due to excessive
intake levels of kava. Almost 80% of the cases took kava
pyrones in overdose {max 480 mg/day} and for a prolonged
time of three months to two years (Teschke 2003). Tn few
reports was the amount of kava used equal to or only slightly
higher than the manufacturer’s recommendation (Escher et
al. 2001}, Nevertheless, one cannot assume that the standard
intake level of kava is safe for all individuals,

It is surprising that a side effect as serious as liver failure
would not have been previously recognized during the
hundreds, if not thousands, of vears that kava has been
used as & medicinal herb. Regarding the rarity (or possibly,
absence) of cases linked with water extracts in its extensive
traditional use authors have argued that this may be related
to three possibilities (Edwards 2003).
¢ Under-reporting for traditional kava preparations in a

situation where rare liver toxicity may go unnoticed;

* Toxic/allergenic material extracted in acetonic and eth-
anolic kava extracts but not in water extracts;

» Substandard kava (either “Twoday” (Tudey) or including
stem, leaf or bark material) exported for the manufacture
of acctonic and ethanolic kava extracts during the ‘Kava
Boom'.

It has been pointed out that liver damage is likely to be the
resuit of non-traditional production methods of commercially
available kava supplemcents. The traditional kava beverage
is esscntially a water suspension and until recently large
quantities of 10-15 times the recommended daily dose have
been used without signs of liver damage (Whition et al.
2003). See "Type of Extract Paradigm’ below.

Transient or fluctuating elevations in hepatic cnzymes
are commaonly seen during therapy with a variety of drugs. A
number of recent reviews address the issue of drug-induced
hepatoxicity and it is clear that many different mechanisms play
a role in the potential toxic effect of drugs and herbal medicines
including kava. Factors atfecting susceptibility to drug-induced
injury include age, sex, concomitant use of other drugs, and
genetic polymaorphism in metabolic pathways involved in
activation or disposition of therapeutic drugs as well as the
products produced during metabolism that may be highly
reactive and toxic (Maddrey 2005; Malani 2005; Pishvalan et
al. 2004; Schiano 2003). These elevations in hepatic ecnzymes,
oftenin the range of two to three-fold, are typically self-limited,
often resolve with continuing therapy, and do not usually
require discontinuation of the drug. GGT, in particular, is often
elevated in the absence of any significant liver damage and thus
is not very useful as a screening test, In addition, most of the
categories of liver injury do not lead to hepatic failure (Foster
B. Health Canada 2004). The measurement of transaminascs
in the relatively small number of patients involved in clinical
trials may allow the detection of a signal that a drug will cause
significant hepatotoxicity and should be encouraged in future
kava clinical trials.
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The determination of cause of hepatotoxicity is confounded
by the presence of other drugs, the primary disorder under
therapy and other discase states. Determination of the
contribution of these confounders to hepatic injury is critical
in the evaluation of possible drug-induced hepatic injury.
Alcohol use is a significant confounding factor with respect
to the risk of and severity of drug-induced hepatotoxicity.
QOther confounding factors may include concurrent infection,
concurrent therapy with drugs, herbal medications or
biclogicals (with the potential for drug interactions, notably
if one agent induces or inhibits the activity of key metabolic
pathways} and compliance (Foster, Health Canada, 2004;
Schiano 2003}, Safety concerns and potential kavainteractions
with drugs and other herbs have been recently reviewed. The
authors suggest that because some kava lactones possess
pharmacological cftects, such as blockade of GABA receptors
and sodium and calcium ion channels, that these effects may
lead Lo pharmacodynamic interactions with other substances
which possess similar pharmacological properties. However,
currently there is very little evidence to substantiate actual
pharmacokinetic  and/or  pharmacodynamic
between drugs and kava (Singh 2005).

interaction

Causality issues

The association between kava and liver discase is sur-
prising, disturbing and controversial. The 1998 cdition of
the German Commission E Monographs, considered to be an
authoritative source on herbal medicines, does not mention
liver disease or any other serious side effects in its discussion
of kava (Blumenthal 1998},

It should be noted that individual cases such as those
available do not prove cause and effect. Even where other
knuwn causes of liver damage (such as alcohol abuse and
viral infections) were ruled out, it is possible that the use
of kava by thesc individuals was a coincidence, rather than
the causc of the problem. In addition, in several cases, drugs
with potential hepatotoxicity such as: fluoxetine, paroxetine,
acetylsalicylic acid, oral contraceptives, celecoxib, omeprazale
and others may have been potential confounders.

Other authors have been more emphatic about the lack of
assoviation between kava ingestion and severe hepatotoxic-
ity. "Hence we could say that the medical reports are nowhere
near a conclusive body of evidence that kava capsules might
have caused acute or sub-acute liver toxicity in Furopean kava
pill consumers’ (Schmidt 2003).

A direct causal relationship with kava use has been dil-
ficult to establish in the majority of the cases, and there is
insufficient evidence to implicate kava as the responsible
agent. Nevertheless, until further research clarifies any cau-
sality, kava should be used with caution.

The type of extract paradigm

The preparations of extracts may play a role in the
development of toxicity. Aleohol (standardized to 30% kava
lactones) and acetone {standardized to 70% kava lactones)
extracts of kava have been linked to liver toxicity, however,
water extracts {average content of 210 mg of kava lactones)
have not (see exception in ITA), One reason for the cases of
suspecled liver toxicity in Europe could be that the extracts of

kava used in the South Pacific and in Europe and USA were
different. It is conceivable that different methods of prepara-
tion (alcohol, water or acetonic extraction) yield different kava
alkaleids {Currie & Clough 2003; Moulds & Malani 2003).
Acetonic and ethanolic extracts were implicated in several of
the most serious cases. Water preparations of kava, on the
other hand have been taken for centuries in the South Pacific
with no recognition of definite liver problems associated with
normal kava intake but this also has been argued (Russmann
et al. 2003). Nevertheless, recent studies in rats found that
the aqueous extract of kava does not affect liver function tests
{Singh & Devkota 2003).

The patt of the plant used to prepare the extracts as well
as the wrong cultivar and the wrong kind of raw material
(stem peclings instead of the roots) may contribute to the
production of an extract with different constituents. There is
a higher yield of kava lactones in the stem peelings, but also
a rumber of phytochemical compounds not present in the
toots. Kava preparations made with this kind of raw material
are not comparable to kava as prepared from the root or rhi-
zome. There are now a number of recent studics showing that
the use of the aerial parts is potentially dangerous. Authors
have stated thal this was the type of kava that produced the
most severe adverse effects observed in the European cases
{Edwards 2005; Nerurkar et al, 2004 (see also Section T).

There have been cases where batch variations have been
identified in particular products. There is also the possibil-
ity of unknown adulterants and contaminants (Thomsen et
al. 2004). This assertion has not been proven scientifically.
Some have suggested that the acetone solvent used to make
the leading kava product may be the culprit.

Whitton et al. (Whitton et al. 2003) recently presented
another theory concerning the difference between traditional
kava preparations and commercially used products. They
found that aqueous extracts contain glutathione, which has
the potential to react with the kava lactones to provide pro-
tection against hepatotoxicity especially when detoxification
pathways are saturated (Anke & Ramzan 2004; Whitton ef
al. 2003).

It is important to emphasize that until more toxicological
studies are conducted, no one can suggest that differences in
products have any toxdcological significance.

Kava clinical trials

In general, randomized controlled trials (RCTs) are not
designed or powered to pick up adverse reactions. Nor are
they long enough to detect long-term adverse effects. This is
particulatly true when adverse reactions are rare or uncom-
mon. Regarding serious liver toxicity the number of patients
usually involved in Phase I1I clinical trials is typically too small
to detect hepatic necrosis that occurs with an incidence of
1/10 000 and even too small to provide high assurance against
risk with an incidence of 1/1008 or less [ICH-E-1]. How-
ever, although most of the data have never been published, it
appears that most, if not all, drugs that cause hepatic necrosis
also cause an asymptomatic, bul significant (>3 fold}, elevation
of transaminases in a larger fraction of the population treated,
which can be detected in typical Phase 1 trials. Therefore, any
drug that is found to cause a significant incidence of clevated
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transaminases relative to control, must undergo additional
investigations into the mechanisms involved (Foster B, Health
Canada, 2004). It has been stated, however that smaller eleva-
tions should not be seen as forerunners of more severe liver
damage. In addition, many plant products do not scem to lead
to toxic effects in everyone taking them, and they commonly
lack a strict dose-dependency curve,

Clinical studies of kava extracts generally have suffered
from the same shortcomings found in many other trials of
natural products. Small sample size, short periods of treat-
ment (usually 4-8 weeks and up to 24 wecks), lack of infor-
mation about type and dose of extract used, ill-defined patient
population, lack of adverse event reparting, etc. {Abadi et al.
2001; Cessner & Cnota 1994; Herberg 1991, 1993, 1997; Leh-
mann et al. 1996; Méller & Heuberger 1989; Saletu et al. 1689;
Scherer 1998; Siegers et al. 1992). To some extent, these fai-
lings have been corrected in most recent trials. For this reason
the following section will address mainly trials conducted in
the past five vears.

Systematic reviews, reports and general information
about trials previous to 2000 have been published elsewhere
{Brown 2001; Loew & Gaus 2002; Pittler & Ernst, 2000, 2002;
Schmidt 20063).

A number of recent reviews evaluating the beneficial
effects of kava in insomnia and anxiety conclude that kava
seems t0 be effective in these indications but due to the
‘reported’ (but not confirmed) hepatotoxic effects kava should
be administered with caution and following physicians
recommendations about dose and duration of the treatment
{Ulbricht 2005; Brown 2003; Wheatley 2005). Two reviews
include information about other commonly used psychotro-
pic herbal preparations (Wheatley 2005; Simkins 2005).

Safety results in clinical trials

The direct toxicity model as opposed to a model of the
potentiation of the toxicity of other drugs is the model com-
monly reflected in the safety data of clinical trials. It has been
stated that under the restricted conditions of these trials, kava
extracts appear to be quite safe particularly in trials of 4 to 24
weeks duration. Similarly, very short-term trials of high kava
lactone intake have net demonstrated toxicity: 300-600 my
per day acetone exlract for one week {(Johnson el al. 1991},
600 mg per day acelone extract for one week (Heinze et al.
1594; Miinte ct al. 1993), or 240 mg per day alcohal extract for
two weeks (Herberg 1996).

The limitations of these clinical trials with regard to
establishing safety are much the same as with establishing
efficacy (Ernst 2002). A further limitation with regard to
establishing safety is Lhat these trials can only very poorly
predict the fate of kava extracts in real world settings where
patients ingest multipte drugs, alcohot and other compounds,
often for extremely extended periods of time, and perhaps
while taking many times the indicated dose tor kava and/or
one or more of these compounds.

The two meta-analyses on clinical trials on the acetone-
based kava extract from Germany do not mention liver toxic-
ity as one of the adverse cffects, concluding that kava appears
to be a safe and effective remedy for anxicty (Pittler & Ernst
2002}. It should be noted, however, that most clinical stud-

ies in this meta-analysis utilized W5 1490 (W. Schwabe) as
the active form of kava. This preparation is standardized to
contain 70% kava lactones (Stoller 2001) while the majority
of marketed kava products contain 30% kava lactones. As
a result of these chemical and manufacturing differences,
the generalizability of these trials is limited and may not be
applicable to other kava-containing products.

Another review listed nine double-blinded, randomized
controlled trials, involving 808 patients, and stated that kava
was significantly superior to placcbo for treating syvmptoms
associated with anxiety. No liver toxicity was observed. These
trials used a range of products standardized on 153-70% kava
lactones, providing a daily dosage of 60-210 mg per day of
kava lactones {Loew & Gaus 2002},

Stevinson and associates conducted a systematic review
of case reports {from the spontaneous reporting schemes of
the WHO, national drug safety bodies and ten manufactur-
crs of kava preparations), short-term post-marketing surveil-
lance studies and clinical trials of kava. Two post-marketing
surveillance studies based on spontaneous reporting did not
identify liver toxicity among a total of 7978 patients taking
150 to 240 mg kava extract daily for approximately six weeks
(Stevinson et al. 2002}, The authors conclude that ‘In the
controlled clinical studies and post-marketing surveillance
studies, subjective and objective organ-related adverse drug
reactions were rarely or very rarely documented’. There is
also a lack of hepatotoxicity reports in four post-marketing
surveillance studies of kava or kava lactone involving 11,693
patients (Hoffman 1996; Siegers 1992; Spree & Croy 1992;
Unger 1998). (These reports are in German and are reviewed
in Schmidt 2003).

In view of the current scientific knowledge, the condem-
nation of kava cxtracts appcears to be unwarrantable, German
physicians now recommend kava as an herbal anxiolytic at a
dose of 120-210 mg kavapyrone/day. The length of medication
should be limited to 1-2 months, and liver enzymes should be
checked before and during kava medication {Teschke, 2003).

Inrecent studies an attempt has been made to evaluate the
effect of kava preparations in the liver and safety parameters
including determination of liver enzymes, have been reported.
In general, authors have concluded that kava is relatively safe.
In none of these sludies was there evidence of liver toxicily or
other serious adverse events. Tables below provide a detailed
summary of the most commonly obscrved adverse cvents
observed in recent RCTs. In general over 500 patients have
been enrolled in recent clinical studies and over 6,500 in open
studies. Kava appears to be well tolerated by most users with
most adverse events being rare, mild and reversible in about
2.3% of patients (Corrigan 2005). Between 2000 and 2005 a
total of 15 clinical trials were identified with one trial done via
Internet (Jacobs et al. 2005) not included in the tables because
the trial's major objective was to evaluate the feasibility of
conducting Internet-based RCTs and tested a combination of
kava and valerian. Four were done with acetomic extracts and
eight with cthanolic extracts. The majority of adverse events
observed were unrelated to the kava treatment. Boerner ct al.
reported a slight increase in transaminases, which was also
observed in the reference group (Boerner ef al. 2003). Gas-
tric complaints were observed in two studies (Cagnacci et al,
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2003, Mittmann et al. 2000). Six trials included evaluation of
liver function parameters. None of the studies, involving more
than 180 patients receiving 55 to 210 mg of kava lactones for
four weeks to six months, showed clinically relevant change
in liver enzymes (Boerner et al. 2003; Connor & Davidson
2002; Gastpar & Klimm 2003: Geier & Konstantinowicz
2004; Lehrl 2004; Mittmann 2000).

Of the 14 trials recent trials in the tables, two were sin-
gle dose studies, one was a two dose study, two were of two
woeeks” duration, and only three exceeded five weeks (eight
weeks, three months and six months). The tatal number of
patients involved was 395 and only 265 were involved in the
six trials that assessed liver function. These studies combined
would be inadequate to exclude hepatotoxicity.

Safety tables—Summary of Adverse Effects in Clinical
Trials

1. Table 1a Kava Extract L1130 (Ethanolic extract}

Table b Kava Extract (Extract uncertain}

Table 1c Kava Extract Naturel Bradel (Extract uncertain}
Table 2a Kava Extract L1150 (Ethanolic extract)

Table 2b Kava Extract L1150 (Ethanolic extract)

Table 2¢ Ethanolic extract

Table 2d Extract W5149(} {Acetonic extract)

Table 2e Extract W51490 (Acetonic extract)

. Table 2f Extract W51490 (Acetonic extract)

10, Table 2g Extract WS1490 {Acetonic extract)

11. Table 2h (Ethanolic extract)

12. Table 2i Kavosporal forte {Ethanolic extract)

13. Table 2j (Elhanolic extract)

14. Table 2k (Fthanolic extract)
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Table 1a Summary of adverse effects in clinical trials:
kava extract L1150 {ethanolic extract)

Study Design Subjects/participants Extract/placebo/Reference | Adverse effects and related findings

BoernerRJ et al., Condition: « Ffficacy rating scales ~ Kava Extract:

2003 Outpatients with + Adverse events Type: ava extract LI50
Randormized, Generalized Anxiety « Concomizant therapies . stancardized to a content of
reference-controlled,  Disorder - Vital sigrs/Physical : 30% kavapyrones

dauble blind . Intention —to-treat; . exam Dase:r400 mq capsules/day

Multicentre

| Age: 25-63yrs » Cinical laboratary Route: Ol

institution: £ 107 fernales, 20 males bloac test Duration: 8 weeks + 1 week
Lughwig-Maximilians- ~ N=129 followe-up

University, Germany Tests were cohducted at Number of subjects: 43
Objective s weeks G 2,4, 8 Follow

To assess efficacy and up without treatment at Reference group:

afety af kava extract week 5.

errered the trial)

42 assignad to 0 mg Buspiren

43 assigned to 00 myg
Opipramal

Th:s study was published in English.

Table 1b Summary of adverse effects in clinical trials:
kava extract (extract type uncertain)

Number of subjects: 85 (34

Kava Group:

Adverse effects:

4 subjects withdrew due to adverse effects,
27 treatment emergent adverse events, aniy

- 1rated 0 be ‘probably’ related 1o medication.
Slight increases of ransaminases above

upper it in 2 of the 43 subsects (one had
already displayed values slightly abowve

. normal atbaselingj

¢ One subject suffered from panic attack

| reqUIning stationary trearrent.

© No significart hepatotoxic reactions were

reported in aboot 330 reatment weeks in
this irial

Reference group:

Adverse effects:

1 subject withdrew due to adverse effects,
30 treatment emergent adverse evants, anly

| 4ratedto be ‘probably’ related to medication
¢ Slight increases of ransaminases above

- upper limitin 5 of the 84 subjects 14 had

© already dispiayed values slightly abave

" norrral at baselingl. Cnly one GGT increase
. wias rated 1o be of clinical relevance

inpipramol).

Study Design Subjects/participants Extract/placebo/Reference | Adverse effects and related findings

: Deleaetal, 2001
" fandomized
¢ Institution:

. Condition:
. Women in physiological
| ofsurgical menopause

- Symptems defined by
the Hamiiton Anxigty
Scale (HAMA)

Kava Extract;
Type: 55% kavain
. Dose: 100 mg capsules/day

© University of Siena, | with DSM IV for . Route; Oral

Claly - generalized anxiety. Tests were conducted - Duration: 5 months

| Objectiver . Al subjects received beforeand after 3and 6+ Number of subjects: 24
| Toevaluate the ¢ 5Qug/day (TT5, 178 rmanths :

nrﬁcacy of corrhining @ estradiol) with or * Placebo group:

: ¢ kava extract f without progestogen
: with hormone CN=4)
 replacement thesapy

Number of subjects: 1%

|h|< study WS quhhmm irsFngissh,

Table 1¢ Summary of adverse effects in clinical trials:
kava extract Naturel Bradel (extract type uncertain)

Kava Group:
Adverse effects:
More regorted

Placebo group:
Adverse effects:
Mone reported

Study Design Subjects/participants Extract/placebo/Reference | Adverse effects and related findings

CagnacciAetal, | Condition: - Ansipty Kava Extract:

2003 Ferimencpausat women, - Depression Type: 54% <avaina
Randomized Al subjects received + Climacteric symptems  Dose (group 1):100mg
prospective open tg/day of calcium caosulesicay
Institution: during study Subjertive sicie effecs Dose {group 2): 200 mg
Uniwversity of Ages: 47 53 yrs evaluated after 1 arc 3 camsLiosiGay

Madena, ltaly N =80 manths. Route: Oral

Objective: Bicchemical evaluations Duration: : manths
Irvestigate werg performad intnose Treatment group 1:

the efficacy of
kava on mood
pEfimencpausa:
WO

presenting side ¢ffects Numnber of subjects: 20
Treatment group 2:

Number of subjects: 20

. Reference control group:
Number of subjects: 40

Inis study was pubtished inknglish.

Kava Group:

Adverse effects:

Mausea and gastric pzin observed ind
subjects, rausing 2 out of the 6 (o withdraw
from study.

" Biochemicai evaluation did not show any
- altaration, including those parametars

dacumenting

- liver toxicity.

Reference group:

Adverse effects:

Nausea and gastric pzin observed inone
ubject.
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Table 2a Summary of adverse effects in clinical trials:
kava extract L1150 {ethanolic extract)

Study Design Subjects/participants Extract/placebo/Reference Adverse effects and related findings

Cairney etal,, 2003 ~ Condition: + Blood for analysis of Kava Extract; - Kava Group:

Cortrolled Indigenous kava users lympbocytes and liver  Type:rKava L1150 Adverse effects:

experiment {open Ages: 25-57 yrs ENZYMmes Dose: 205 g of kava powder Araxia, rrermars, sedation, disorientation, and
study) - 4fernales, 24 males + Glutarnyl transferase {approx. 150 times clinical blepharaspasm.

institution: . N=28 {GGT) and slkaline doses). Average of 16.4g/h E:evated GGT and ALF levels were not
Mental Health : phosphatase (ALP Route: Oral idrink) accompanied by elevated aminotzansfarase
Research Institute of | + Body mass index (BMI)  Duration: 144 hrs {ALT} levers

Victona, Austra:ia + Physical examination Number of subjects: 11

Objective: + Behavinural : Control group:

lrwestigate cagnitive characterisiics Control group: : Adverse effects:

ane saccade function + Saccade and cognitive Mumber of subjects: 17 Tremars, and blepharospasm.

of xavaintoxicated 1ests

subjacts,
Testswere canducted 8
hours after trial,

This study was pubiished in English.

Table 2b Summary of adverse effects in clinical trials:
kava extract L1150 (ethanolic extract)

Study Design Subjects/participants Extract/ptacebo/Reference |Adverseeﬁectsandrelatedﬁndmgs

CropleyMet al., Condition: + Blood pressure Kava Extract: Kava Group:
2002 Healthy volunteer « Heartrate Type: Kava LN5D Adverse effects:
i Randomized, students -« Behavioral performace Dosen120 mg capsules/day None reported
- controlled Ages: 15-30yrs " Route: Oral
| axperiment 30 fernales, 24 males Tests were conducted Duration: | week Control/Reference group:
. Institution: M=54 at beginning and and Number of subjects: 18 Adverse effects:
© University of Surrey, of trial. Mare ceportad
D UK Valerian group: :
! Objective: Type: Valerian L1156 Placebe Group:
¢ Inwestigate whether : Dose:? x 600 mg capsules/day  Adverse effects: :
kava or valerian cousd . Route: Oral Nare reported i

rmaderate the effects . Duration: | week
of psychological :
~stress induced § ) i
- under laboratory Placebo group: ;
. conditions, : g : :

. Number of subjects: 15

Number of subjects: 18

Thes stuey wis pubtisned in Fnglish.

Table 2c Summary of adverse effects in clinical trials:
{ethanalic extract)

Study Design Subjects/participants Extract/placebo/Reference Adverse effects and retated findings

Connor et al,, 2002 ; Condition: « Efficacy assessments Kava Extract: Kava Group:

Rardomized,  Quipatierts with DSM-IV {HAMA, HADS, and Type: KavaPure standardized tv ~ Adverse effects:

doutzle-biinded, - GAD SARA) 70 mg kava lactones Mo evidence of withdrawal or sexual side
placebo-controlled  © Ages: 31 -75yrs « Vital signs Dose 1 2x7) ma capsulesiday  effects

Institution: 31 ferraies, & males + Laboratory ane LG Daose 2: 2:140 myg capsules/day

Duke University, )54 N=33 AS5ESEMENts Route: Crai Placebo Group:

Objective: + Medication side effects  Duration: 1 wesk ot dose | Adverse effects:

To assass e effcacy < Witrdrawa: symptoms followed by 3 weeks of dose 2 Mo eviderce of withdrawal or sexual side

and safety of a _ Number of subjects: 19 effects

botanical anxio yic, ¢ Tasts were conducted ;

kava, i treating L weskly : Placebo graup:
generalized anxieny | Number of subjects: 18
disorder

hls stuay was pubiistied in English.
A renie aetalled safety repor is availabrle in Connor el 2001
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Table 2d Summary of adverse effects in clinical trials:
Extract W5 1490 (acetanic extract}

Study Design Subjects/participants | Parameters monitored | Extract/placebo/Reference | Adverse effects and related findings

; Gastparetal., 2003  Condition: = Clinicai laboratory i Kava Extract: Kava Group:
: Aandomized, Qurpatients with blood test: bleod : | Type: WS 1490 acetonic Adverse effects:

placebo-contollad, neurotic anxiety - cell counts, Hgb, © mongextract from dried roat ? subjects withdrew due 1o adverse effects
- gouble-blind Intention -to-treat; ¢ liver furction tests, - standardized to 70% kava assessed 1o be unrelated to the treatrent,
" Multicentre, paratlel- ¢ 105 females, 36 males © biliubinn, creatinine, " lactones Tiredness,

grougp CN=141 glucose, cholestarol, Dose: 3 x 50 mg capsules/day

Institution: eectrolytes, calcium, 27 Rowute: Jral Placebo Group:

Rheinische Kliniken, = Udinalysis Duration: 4 weeks + 2 weaks  Adverse effects:

Germany . obsarvation 4 subjects w thdrew due to adverse effects
. Objective; Testswere conducted at | Number ofsubjects: 71162 | assessed to be unrenated 1o the treatment,
Toinvestigatethe ¢ the beginning and end of | cnitered the trial) '
- efficacy of kava the trial
: . Placebo group:

. Number of subjects: 70 {65
- entered e i)

Ihiis study s ,1L|b||sheﬂ in Em,lmh

Table 2e Summary of adverse effects in clinical trials:
Extract W51490 (acetonic extract)

Study Design Subjects/participants Extract/placebo/Reference | Adverse effects and refated findings

GeierFP et al., Condition: Anxmry tersian, Kava Extract: . KavaGroup:
2004 Outpatients with non- perscnality, well-beng  Type: WS 1490 acatonic Adverse effects;
Randomized, psychotic anxiety usirg HAMA, EAAS, manceaxtrac from dried root Mane observed dug to study medication.
slacebe-controlled, Intentior to treat; KEPS, BEWL_ 605, (Ol standardized to 70% kava Two subjacts withdrew due to adverse
double-blind Ages: 51-30 yrs, + Severty ofillness, lactones, events unrelated to study medication (Flauro
oLtpatiert 39 fermales, 11 males recovery, therapeutic . Dose: 3 x50 mg capsulesiday preumonia and puimonary Rbrcsis),

- Institution: N=50 efficacy : Route: (-al

* Geriatric Hospital { . laboratorytests (Hab  Duration: 4 weeks + 2weeks  : Placebo Group:
Elbraich, Germarny |\ Hewototal blocd count,  observation © Adverse effects:
Objective: ¢ enzyme vailes, ALT, Number of subjects: 25 1 subject windrew due to adversa events on
Obtain information o AST GGT akaline * day three (nausea, retching, restlessness and
on dosage ranges and . phospnatase, total Placebo group: _ sleeplessness).
efficacy of kava killirubin, cholestarol, Number of subjects: 25 :

anc giucose) daily ;
binod pressure, : :
and heart rate

. IMeasuremants

~« Decumenting all
adverse events
Up 10 Two weeks
after termination of
treatment pnase

Tests were canductec at
he beginning and end of

Th.s sludy Wis put'uhr tin Fnuhsh
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Table 2f Summary of adverse effectsin clinical trials:
Extract WS 1490 (acetonic extract)

Study Design Subjects/participants Exiract/placebo/Reference | Adverse effects andvélated find ings

Lehtl 5., 2004 Condition: « Sleep, anxiety, well- Kava Extract: Kava Group:
 Prospertive, QOutpatiants with . beng using SF-8, Type: W5 1450 acetanic Adverse effects:
randomized, piacebo | neurotic anxiety ¢ HAMA, BFS, (Gl mongextract from dried root Naone abserved and no drug-related changes
. controled, double- | Intention tg treat; ©« Erythrooyte, standardized to 70% wava in clirical or iaboratory parameters or vital
" hlind, 2 Parallel " Ages: 2477 yrs. o sedimentation - lactones. © signs.
groups 35 femases, 28 males ¢ rate, erythrogyte ~ Dose: 2 x 100 mg capsule/cay
Institution: " N=61 © count, hematociit, . Route: Oral Placebo Group:
University hemoglonin, leukacyte - Duration: 4 weeks Adverse effects:
of Erlangen- . count, thrombocyte Number of subjects: 34 Gastrointestinal complaints and nausea in
Muremberg, : © count, ALT, g-GT and one subject
© Germany creatinine, Placebo group:
Objective; + Lrinalysis Number of subjects: 27 (23
Toirveszigate the o+ Adverse eventsinguiry  entered thetrial)
efficacy and safery
of kava _ - Tests ware conducted at

- the beginning and after 2
and 4 weeks of the tria.,

This study was published in Enghsk

Table 2g Summary of adverse effects in clinical trials:
Extract WS1490 (acetonic extract)

Study Design Subjects/participams Extract/placebo/Reference * | Adverse effects and related findings

- Malschetal,, 2001 ~ Condition: Scores of the Hamilton  Kava Extract: Kava Group:

© Randomized, - Cutpatierts with Armety Scae HAMA) - Type: 70% kava lactones : Adverse effects:

i placebo contralled, - non-psychotic ansiety + Scores of the BF-% - Dase: 352 50 mg capsules/day | Nosubjects withcrew due to adverse effects.
double blind and pre-treatment with tsubjective well-being  ; Route:Oral : Symptams due to withdrawat of i
2 parallel groups ~ benzodiazepines, scale) : Duration: 5 weeks + 3week | benzociazepine were observedin 5 subjects.

' institution: " Intention —to-treat; « Erlangen Anxiety * foilgw-up No serious adverse events occurred during
Ochsenzoll General Ages: 2175 yrs. ¢ and Aggression Scale 1 week of gradually increased tria..

Haspital, Germany 15 fernales, 25 males i {EAAS] daily dose frem 50 mg to 300

* Objective: N=40 i+ Clinical laboratory tests  rng, cantinued by 4 weeks of Placebo Group:

* Te assess the efficacy s trinalys’s 300 mg dose Adverse effects:

. ot kava - Aimultaneausly, Mo subjects withdrew due 10 adverse effects.

) - Testswere conducted at | benzodiazepine was tampered  Symptoms dJe to withdrawal of

- the beginning and end of  off during the first 2 week, benzodiazepine were chserved in 10
: the trial. resulting in 3 weeks of pura subjects.
. Benzodiazepine kava. - M serious adverse events occurred during
- withdrawal symptoms Number of subjects: 20017 triai,
were assessed during who entered tha trial) :
treatrment.

. Placebogroup:
Number of subjects: 20 (19
: who entered the trial)

This study was pubtished inEngsisn,
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Table 2h Summary of adverse effects in clinical trials

{ethanolic extract)
Extract/placebe/Reference Adverse effeets and related findings )

Study Design

Subjects/participants

‘ Mittmannetal.,  : Condition: + Extent of anxiety : Kava Extract: Kava Group:
2000 Women forwhom g - Quality of medication- | Type: Kavasedon capsules Adverse effects:
Randomized, vaginal hysterectomy . inguced sedation © extract from oot stock 3 subjects nausea and vomiting, could not be
~ unblinded, diazepam | was planned. -+ EBlood pressure ¢ standardized 10 50 Mg kava attrivutec 1o the medication,
controlled P N=53 + Puise freguency lactones per capsu-e
: + Blood oxygen ¢ Dose: 2 % 50mq capsules - Reference Group:
saturation values " evening hefore operation Adverse effects: :
- and 2x30mg capsuies 60 min. 5 subjects nausea and vomiting, could not be
- Tests were conducied ¢ before operation attributed to the medication.
- before and after . Route:Oral
* application as well a3 . Numbrer of subjects: 25
during and after tre '
operatian. . Reference group:
* Number of subjects: 17

This ﬁludywds publistid in German vl|h an I-_nghsh atstracl,

Table 2i Summary of adverse effects in clinical trials:
Kavosporal Forte {ethanolic extract)

Study Design Subjects/participants Extract/placeba/Reference Adverse effects andiealated findings

’ Neuhaus et al., Condition: State trait anxiety scale  Kava Extract: Kava Group:
2000 Warner with anziety \_eIF rating) Type: dry extract from root | Adverse effects:
Prospective, concemming suspected « a0 item characteristic stock standardized 1o 445 1o =§ Mone observed.
rangornized, placebo  breast cancer word list (se f rating) 425 kavapyrones

controlled, doubie- Intention to treat; + State trait anxiety Dose: 3 x 150 myg capswes/day  Placebo Group:
blind, paraliel group  N=20 inventary (ohserved Route: Oral Adverse effects;
study. rated] : Duration: 7 days Home observed.

- Number of subjects: 10
Tests were conducted

befare the tissue samples  Placebo group: ;
were taken, and after 3 Number of subjects: 10 §
and 7 days

This study was published i Geeman wih an Enghish abstracl.

Table 2j Summary of adverse effects in clinical trials

(ethanolic extract)
Thompson et al., Condition: + State-trait- Kava Extract: i Kava Group:
2004 Healthy voluriteers cheerfulness-inventery  Typerstandarcized 1o 30% | Adverse effects;
Doukle-blinded, Ages: 18-53 yrs. far rrocd changes kavapyrores . Nane chserved.
randomized. 11 fernalas, 9 males Dose: 7 x 150 mg capstles :
placebo controlled, W=20 Admiristered beforeand . Rowte: Oral . Placebo Group:
Institution: 50 mirutes atar intake, Duration: 1 duse of . Adverse effects:
University of medication © None chserved.
Hertfordshire, JK « Aparling oartia. report Number of subjects: 10
Objective: and Sternborg itom
Ta investigate recegniticon task for Placebo group:
tre effects on ccanitve performmance Numiber of subjects: 1C
ematicoal reactivity
and cognilive Administered 66 min,
performance. after intake,

This sludty was pubhshtd 5 English,
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Table 2k Summary of adverse effects in clinical trials
(ethanolic extract)

Study Design Subjects/participants Extract/placebo/Reference Adverse effects and related findings -

| Watkins etat, 2004 Condition: + Barareflex control of ! Kava Extract: Kava Group:
| Double-blinded, - Qutpatierts witn DSM-1Y heart rate (BRC} Type:standardized 10 30% kava  Adverse effects:
. randomized, . generalized anxiety « Blood pressure actones Mone observed,
¢ placeho-controlled ¢ disorder « Respiratory sinus Dase; 280 mg capsule/day
institution: " N=13 arrhythmia {R54) - Route: Oral Placebo Group:
Duke University, USA ¢ Duration: 4 weeks Adverse effects:
Objective: Testswere conaucted &} Number of subjects: None observed.

day before, anc 4 wesks
after treatrmant.

To examine whether
¢ kava produces
" imorovement in

2 Placebo group:

yagal comrol

¢ Number of subjects: 7

I his study was publisned in English, abstract was availalile,
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Section 1IB Case reports of hepatotoxicity

Case reports of hepatotoxicity with kava
Data on case reports of hepatoloxicity with kava are pre-
sented along with related topics in 16 tables as foliows:
1. Basic pharmacovigilance data
Additional data
Types of hepatic events
Histological changes
Concomitant potentially hepatotoxic medicines
Concomitant therapy not suspect
Patient outcome
Reports with a probable relationship
Reports with a possible relationship showing con-
comitant medicines
10. Reports with rechallenyge information
11. Reports with an outcome of liver transplant
12. Reports with an outcome of death
13. Potential kava-drug interactions: alphabetical listing
14. Potential kava-drug interactions: listing by ATC code

R A L S

15. Potential kava-drug interactions: listing in ATC
groups
16. Reports not included with those of hepatotoxicity.

Sources

A detailed key to these tables is included. The key gives
the sources referred to in the tables of case reports. Additional
sources were as follows:

1. Centers for Disease Control and revention. Hepatic
toxicity possibly associated with kava-containing
praducts — United Slales of America, Germany, and
Switzerland, 1999-2002. Morbidity and Mortality
Weekly Report (MMWR). 2002;51:(47):1065-1067.

2. Schmidt M (2003) Ts kava really hepatotoxic? An
analysis of the known data on adverse effects of kava
preparations on the liver. Universitat Minster; 2003,
Available from: http;//www.uni-muenster.de/Chemie pb/
Kava/kavaframe.htmi.

3. Traditional Medicines Evaluation Committee.
Response to concerns about Piper methysticum Forst.
t., Kava. Traditional Medicines Evaluation Committec
(TMEC), a subcommittee of the European Herbal
Practitioners Association. 2002 Jan 11.

4. Waller DI’ Report on kava and liver damage. Ameri-
can lerbal Products Association, Silver Spring,
Maryland. 2002 Feb 15.

Data for many of the case reports was obtained from
more than one source. There were inconsistencies in detail
{v.g. age) from the different sources. Several authors have
undertaken follow-up studies and generally, the latest data
in the follow-up studies was used whoere differences existed.
Great care has been taken to try to avoid duplications, but
with the inconsistencies and incompleteness of data that
might otherwise help match cases from different sources, it

is likely that some duplications persist in those presented. In
particular, Stickel et al. stated that they presented 27 cases
from BfArM. We have been unable to match four of thesc
cases with the BIAMM data obtained from other sources and so
there is potential for duplication here, Tn addition, two of the
WHO casces from Germany could not be matched elsewhere.

Numbers

93 case reports are recorded (Tables 1and 2). There are
six case reports commonly included in reviews which are
excluded from this report because the event details are too
non-specific {table 16). Event descriptions used were: ‘gall
bladder pain’, ‘pain right hypechondrium’, ‘GT increased’,
‘faeces discoloured”. In the absence of other features, these
are not indicative of liver diseasc. There was also a report
of hepatic enzymes increased, but these had been increased
prior to the consumption of kava and in the absence of any
indication of subsequent change it does not qualify as a new
event. These reports seem irrelevant and their inclusion may
skew analyses.

Gender and age

Gender: Females 73 (79%); Males 20 (21%).

Age was given in 84 patients; mean 45.2 years; range 14-81
years; SD 13.38 vears.

The preponderance of women might reflect the distribution
of the population using kava. The mean ages for acetone
fn=13) and ecthanol (n=29) extracts and synthetic products
(n=3) was 46.3, 45.8 and 40.1 vears respectively. The mean
for water extracts was 43.4 years. There were no statistically
significant differences in mean ages and nor were there any
statistically significant differences in gender distribution
between extracts.

Products and extracts

Products: Of the kava products specifically named, the fol-
lowing were recorded most frequently: Laitan 14, Antares 8,
Kava Ratiopharm ¥, Kavatino 3.

Extracts: In 54 (538%) of the cases the type of extract could
be identified. These were: ethanol 32 (59%}, acetone 14 (26%),
water 5 (9%), synthetic 4 (7%). The count of these is 535, but
one patient was taking both synthetic and ethanol products.
In an additional case (No. 1} the product is called ‘Kava kava
thizoma’ with no indication of the kind of extract available.
One possibility is that it was the powdered rhizome used for
making tea and in that case the product taken would have
been a water based preparation. The dose quoted is very high
for organic extracts and more like that of a water extracl.

The greater proportion of patients using ethanol extracts
is likely to be due to their prevalence of use and not because
of any greater toxic effect on the liver (see Comparative risk of
extracts below).
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Doses

In a few patients a range of doscs was given. In these
cases dose analyses were based on the mid-point of the
range. Mean doses were calculated separately for acetone and
ethanol extracts and dose values were only included if they
were expressed as kava lactones. There were 13 such doses
included in the acetone extract group and the mean dose was
142.7 mg/day; range 70-245 mg/day; 5D 67.72 mg/day. There
were 25 included in the ethanol extract group with a mean
daily dosc of 165.8 mg; range 30-840 mg/day; 5D 162.30.
The difference in means is not statistically significant (t-test:
t=0.489, DF=36, P=0.6277}. The doses for water extracts were
very much higher. Kava lactones are not soluble in water and
form a microsuspension with lower bioavailability than the
acctone and ethanol extracts (see Section I, ‘Pharmacokinetic—
pharmacodynamic considerations’), hence the higher doses.
Because of this higher dose, and lack of standardization of
kava lactone content in water extracts, they are excluded from
comparative dose analyses.

The recommended dose range of kava lactones for
the treatment of anxiety has varied, but the most recent
recommendations from German Commission E, taking into
account efficacy and risk of hepatotoxicity, appear to be daily
doses of 120-240 meg/day for up to cight weeks {Blumenthal,
2000; Gruenwald et al, 2003). In 1990, the German
commission E had recommended 60-120 mg kava lactones
for not more than 12 weeks. There were 40 reports where the
kava lactone dose was given for acetone or ethanol extracts,
or synthetic products. Of these, 5 (12.5%) exceeded the upper
limit of the recommended dose, but one of these was only
marginally above the limit (243 mg), leaving four (10%) with
a daily dose greater than 245 mg/day. Further, 12 (30%) of the
reported cases were using daily doses below the recommended
lower limit {range 30-70 mgfday). Of the cases coded with
a probable relationship {table 8), using ethanol or acetone
extracts and with the dose specified as kava lactones {n=5},
none exceeded the upper recommended limit of 240 mg/day.
These results are not consistent with the claim that 80% of
patients took kava in overdose (Teschke et al. 2003).

Duration to onset of the event

Only the WHCO database, the Brazil reports and a few of the
FDAreports provided appropriate dates for accurate assessment
of this data element: date of first administration, date of onset
of the event and date of withdrawal of the product. Most gave a
period of administration in terms of weecks or months. In some
cases withdrawal obviously took place several weeks after
the onset ot the event. Figures in Table 1 are bracketed when
they appear to represent the total administration time and not
specifically the time o onsel of the event. For the purposes of
calculation of statistics, ali durations have been converted to
days. The figures are inaccurate, but nevertheless uscful.

74 (80%) of the reports provided information on duration.
The mean lor these cases was 111 days, 8D 130, range 6-750
days. 80% fell within 135 days (4.5 months), while 90% fell
within 195 days (6.5months). The median time to onsct was
90 days. Taking cognizance of the current recommended
duration of therapy of 8-12 wecks, only 46 (62%) of known
durations were 90 days or less.

Without a comparator group of patients who did not suffer
any hepatic events, no interpretation of these figures can be
given to the effect of duration of therapy,

There were 14 reports with durations in those using
acetone extracts and 23 for ethanol extracts. The means were
105 and 119 days respectively. The difference is not statistically
significant (t-test: t=0.322, DF=35, I’=0.749).

Hepatic events

Terminology

A variety of cvent terms was used in the reports, many
being synonymous and frequentiy several event terms were
used in individual case reports. From these, a single term
was selected for each report that provided the most appropri-
ate description and as far as possible terminology has been
standardized to that of WHOART.

Hepatic events

Those reported are listed in Table 3. Both cholestatic and
hepatocellular types of liver disorder were described, but
with many of the reports il was not possible to determine the
initial tvpe of injury.

Histological details

These were available in summary form for 28 of the reports
and are shown in Table 2 and more particularly in Table 4.
Necrosis was described in 16 (537%) of the 28 cases, hepato-
cellular injury in 8 (29%), cholestatic injury in 7 (25%) and
in a further 8 {28%) cases the abnormalitics were described
as toxic in appearance or typical of drug induced or chemical
damage. Case 7 showed an autoimmune type hepatitis which
was unchanged more than four months later following with-
drawal of kava and recovery from the illness. This suggests
Lhe likelihood of pre-existing autoimmune disease.

Concomitant therapy

Table1 lists the presence or absence of concomitant therapy
or whether this was recorded. There was no reference (‘'NR%)
to other therapy in 21 (22.6%) of the reports. In 57 (61.3%) of
the cases other therapy was in use (“Yes”) which might have
caused or contributed lo hepatic abnormalities. In & (8.6%)
cases other therapy was in use which is not suspected ('NS)
of causing liver damage and in 7 (7.5%) it was stated that no
other therapy or significant alcohol was in use ('No’).

Table 2 shows for each casc what olher significant therapy
or possibly significant alcohol intake was in use. Table 5 lists
those medications used concurrently with kava, which could
be suspected of causing or contributing to the hepatic event.
The reference standard used for determining this has been
the DrugDex evaluations published by Micromedex and the
evaluations published by Natural Standard, Hepatotoxicity
with some of the medicines listed must be very rare indeed,
c.g. with penicillin V, one of the most widely used of all
medicines, Over the period in which reports of hepatotoxicity
with kava were identified there were no reports in the WHO
worldwide database of hepatic necrosts, the commonest type
of hepatic event diagnosed (histologically) with kava.

There were 19 of 31 (61.3%) reports in which ethanolic
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extracts were associated with other suspect drugs and eight
of 14 {57.1%) of teports with acetonic extracts. Comparing the
two extract types, the relative risk (ethanolic v acetonic) of
an extract being associated with another suspect drug was
1.07 (93% CI 0.63-1.28). This difference is not statistically
significant.

Table 6 shows the products not suspected of being involved
in the hepatic event.

Dechaltenge

This important information was often missing. Dechal-
lenge was not mentioned in 30 reports (32%) (Table 1). When
dechallenge took place, there was usually the implication that
all other therapy was withdrawn at the same time.

Qutcome

Outcome information is shown in Table 7. The outcome
was unknown or not stated for 19 (20.4%) of the cases. There
are 14 (15%) liver transplants recorded and seven (7.5%)
deaths. 53 patients (57%) were known to have recovered or
were improved at the time of the report.

Relationship and causality

Establishing the strength of the relationship between
administration of a medicine and a dinical event is the first
step towards assessing causality. In general, most case reports
or case series describe a relationship and the likelihood of a
causal association is strengthened or established later from
an aggregation of reports taking into consideration pharma-
cological and cpidemiological factors in particular. This report
follows the widely used causality categorics / definitions of
the WHO Collaborating Centre for International Drug Moni-
toring {the Uppsala Monitoring Centre, 2000).

None of the events reported were classified as certain.
For this term to be applied there needs to be a plausible rela-
tionship time-wise with the administration of the product,
recovery on withdrawal, the absence of confounding factors
{eg concomitant medicines) and a positive rechallenge of the
suspect drug alone. Clearly deaths cannot fit this category.
It is also suggested that patients who had liver transplants
cannot fit this category because there can be no rechallenge
of the same organ.

Eight reports (8.69%) were classified as having a probable
relationship (Table 8), For a ‘probabie” classification to apply
there must be good information, which would include dura-
tion to onset of the event, recovery on withdrawal of the
product (known outcome) and the absence of other potential
causes of hepatotoxicity. If the time to onset of the event is
well outside the usual compared with other cases in the series,
or information on withdrawal or the outcome is not known,
then the relationship should not be classified as probable.
Reparts with liver transplants have been excluded from this
category because the organ did not recover on withdrawal of
the kava product.

Table 9lists 54 cases classiticd as possibie. This grading may
have been applied due to lack of inflormation ¢.g. outcome, or
to the concomitant use of other products, including alcchol,
which had the potential to causc liver damage. As previously
stated, it could be argued that some of the concomitant drugs

listed would be highly unlikely to cause a hepatic reaction e.g.
penicillin V. In addition it is impossible to interpret the sig-
nificance of comments such as, ‘regular alcohol” or ‘moderate
alcohol’ but some doubt as to their potential effect exists and
so the “possible” classification was used.

It has been argued on a number of occasions that because
a potential hepatotoxte product has been in use concomi-
tantly with kava, the hepatic event would not be caused by
kava (Schmidt 2003), but this is not true. It simply means
that doubl exists. In addition there is considerable potential
for the interaction of kava with a wide variety of medicines
(Table 13).

There are 28 cases (30%) listed as unassessabie (Rel 6,
Table 1) because of lack of data.

Although there are uncertainties about many of the cases,
there is good evidence of hepatotoxicity with kava, including
water-buased ‘extracts’. There are five reports associated with
water-based preparations, two of which are coded probable
and three possible, Only two of these were prepared in the
traditional manner.

Rechallenge

A positive rechallenge is a requirement for coding a drug-
event relationship as ‘certain’ {or ‘definite’). Table 10 lists the
five case reports with rechallenge information. These cases
are discussed in some detail because of the importance of this
observation. All had recurrence of liver problems with rechal-
lenge and all recovered on further withdrawal. However none
of these five reports were coded as certain because other fac-
tors clouded the issue.

Four were coded as ‘possible” (Nos. 26, 32, 33 & 80)
and cne as ‘probable” (No. 19). Case 19 was coded prob-
able because it was stated that rechaltenge was with the
kava product alone and although it is possible that the other
drugs {paroxetine and Pramino—a COC) were involved in
the development of the hepatic event, relapse of the event
occurred with kava alone. Tn two of the ‘possible’ cases
{Nos. 26, 32) it was stated that other potentially hepato-
toxic drugs were used concurrently, but in neither case was
it stated that rechallenge was with kava alone, although it
would be reasonable to assume this. Case 26 had missing
data {e.g. duration to onset) that further weakened the abil-
ity to asscss the relationship. Cases 33 and 80 had no refer-
ence to the use of other drugs, but it cannot be assumed that
none were being taken. Also, there was missing informa-
tion in these two cases that further weakened the ability to
assess the relationship. It should be understood that all five
patients recovered on withdrawal of kava. This, of coursc, is
a requirement before rechallenge is undertaken. In spite of
the difficulties in assessment outlined, it remains significant
that five patients relapsed on re-exposure o kava. Despite
the unknown factors, Lhis is an indication of a causal effect.

Four of the five were with cthanol extracts. In the fifth
case the type of extract was unknown.

Differential diagnosis

The main principle of this review of case veports is to
cxamine them collectively using pharmacovigilance and
pharmacoepidemiological methods. An intensive clinical
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examination of each individual report is not intended and
such an approach is often inconclusive because of the usual
uncertainties and deficiencies of information. It is seldom that
unequivocal conclusions can be reached on individual cases
and elements of doubt usually remain. Conclusions reached
are usually on the grounds of probability and stronger con-
clusions on probability are likely to be made by examining
the whole aggregalion of reports.

This approach does not mean that clinical factors should
be ignored. Indeed they are very important, but when diag-
nostic features are not clear-cut an overall perspective of the
aggregated reports is likely to be more helpful. The two most
important problems in differential diagnosis are the ques-
tions of alcohol and acute viral hepatitis.

There are 11 (12%) reports where aleohof is mentioned as
a pussible factor, but uniortunately, usually in vague terms
which are difficult to interpret. Only one (No. 92) had a diag-
nosis of chronic alcoholic Liver disease. Another patient (No.
34) had cirrhosis before exposure to kava and died with a his-
talogical diagnosis of ‘toxic hepatopathy’. A hepatic reaction
to kava is not excluded in these two patients, because exces-
sive cxposure to alcohol could be a risk factor for a hepatic
reaction to kava. One other of these 11 patients (No. 47)
received a liver transplant and had a histological diagnosis
‘toxic-necrotic hepatitis’.

Many of the ciinical and histological features of the kava
reports cannot be distinguished from acute viral hepatitis.
It is known that 32 (34%) of the patients were admitted to
hospital. In 60 (65%) of the reports hospitalization was not
referred to and only in one was it stated that the patient was
not admitted. Kava was not known as a potential cause of
liver toxicity and in maost patients, it would have been impli-
cated unexpectedly by a process of elimination of the com-
monly known diagnoses. Hospitalized patients in particular
should have been thoroughly investigated and acute wviral
hepatitis ruled out as a cause before kava was considered seri-
ously. With this reasoning it seems highly unlikely that kava
would have been considered before the exclusion of acute
viral causes. Consistent with this, in the reports of 34 {37%)
palicnts in the serivs, it was stated that acute viral infection
was excluded. In 59 (63%}, tests for acute viral infection were
not mentioned. [n 14 of these the patients had been admitted
to hospital and it is assumed that they would have had tests
for viral infection. If this assumption is correct, acute viral
infection could be excluded from 48 (52%} of patients. There
is no information abeut hospitalization or virus infection for
the other 45 patients. Not surprisingly, none of the reports
referred to positive tests for acute viral hepatitis.

Tt is of interest to look at the more serious cases. 1t was stated
in the report details for 10 of the 14 transplant paticnts that tests
for acute viral hepatitis were negalive. The other four patients
had, of course, been hospitalized and it scems safe to assume
that they were also negative. O the seven deaths, four were
said to e negative and the other three had been hospitalized.

Liver transplants

Tables 11A and 118 summarize 14 reports with liver trans-
plant. Three of these patients died. In only half was the type of
extract available: 6 ethanol and 1 acetone. The relative risk for

cthanol was 2.7 (95% CT 0.359 to 20.442), This is not statisti-
cally significant. The age spread was 14-6() years. One case
{Case No. 18} was an overdose and another suspect drug was
present as well. Alcohol was mentioned in only one (‘moder-
ate alcohol” in case 47). One patient (No. 86) was taking no
other therapy, in one there was no other suspect drug (No. 31)
and in another there was no reference to concomitant therapy.
Eleven of the 14 patients were taking other therapy that could
potentially cause hepatic reactions.

Of the 14 patients who had liver transplants the relation-
ship (causality) coded was ‘possible’ in 10 and “unassessable”
in four.

The mean age for transplant patients was 42.6 years and for
non-transplant patients 45.7. The mean duratton to onset was
114.5 days for transplant patients and 110.2 for those without
transplants. Neither of these differences is statistically sig-
nilicant. The range for duration to onset was two weeks to
one year. Six of the 11 patients with durations were exposed
for three months or less with three of two months or less.

Dase was assessed in reports which expressed the dose as
kava lactones and for patients where the extract was identified
as acetone {n=1) or ethanol (n=4). The mean for transplant
patients was 325.0 mg per day and for non-transplant patients
132.6 mg per day. This difference in means is statistically sig-
nificant (t-test: t = -3.302, DF = 36, 95% CI -310.63 to -74.22,
I? = 0.0022). One of these cases (No.8) was an overdose. [f
this case is excluded, the mean dose for transplant patients
falls to 196.25 mg and the difference in means is no tonger
statistically significant (PP = 0.12017}.

Age, duration to onset, or dose {excluding overdosc) were
not identified as risk factors for liver transplant when com-
pared with non-transplant patients.

Outcomes of death

Table 12 shows details of the seven cases with a fatal
outcome. Three of these appeared to be the result of com-
plications {rom transplant surgery. All were taking other
potentially hepatotoxic therapy as well as kava. There were
four patients using ethanol extracts and the type of extract for
the other three was unknown.

The mrean age of patients who died was 46.3 vears (range
22-81), while the mean for survivars was 43.1. The mean dose
{r=4) (only ethanol extracts) for paticnts who dicd was 135 mg
kava lactones per day (5D 75.50), while the mean dose of kava
lactones (only ethanol extracts) for patients who survived was
165 mug per day (SD 173.36) (n=22). For the duration to onset, the
mean was 126 days for patients who died and 109 days for sur-
vivors. There is no statistically significant difference between
patients whe died and the survivors {or any of these factors,

Duration of exposure to kava for thuse who died ranged
from 24 to 300 days. Four of the seven patients had a duralion
of three months or less. This does not seem to indicate that
shorter periods of exposure are safer.

Liver injury leading to death was coded as having a ‘possible”
relationship in all seven cases, whether as a direct result of the
hepatic event, or following transplant surgery.

Age, dose or duration of therapy were not identified as risk
factors for death. No comparison was possible with patients
who did not have hepatic events.
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Interactions

Kava is said to induce or inhibit multiple cytochrome P450
enzymes which are important agents in the metabolism of
many drugs (Matthews ct al. 2002; Clouatre 2004; Denharm
et al. 2002). Under experimental conditions, inhibition of
the following 430 enzymes has been observed: 1A2, 2C9,
2D6, 3A4, and 4A%9/11. This provides considerable potential
tor kava-drug interactions to occur and 200 drugs or com-
binations have been listed as interacting suspects (DrugDex
2005). These are presented in Tables 13 and 14 along with
the ATC codes for the medicines. Table 15 groups the ATC
codes for the drugs involved in the clinically relevant catego-
ries more commonly represented. Antipsychotics, anxiolytics
and antithrombotic drugs are the most significant in number.
Four of the cases {Table 2; Nos. 5, 30, 58, 75) received con-
comitantly drugs listed as having the potential for interac-
tions (phenobarbital, diclofenac, and warfarin). Interaction
with diclofenac (Nos. 30 and 73) in particular, might have
causced hepatic damage.

Idiosyncratic reactions

Six patients (Nos. 7, 32, 43, 54, 55 and 78) showed evidence
of an immune mediated idiosyneratic response while two
{No0s.19, 43} had evidence of an idiosyncratic metabolic reac-
tion, being delicient in CYP 2D6 enzyme {poor metabolisers).
Genetic polymorphisms may well play a part in susceptibility
to liver damage by kava cither directly or by interaction with
drugs. Idiosyncratic reactiocns may be either metabolic and
dose-related in type or immunologic.

Incidence

Incidence cannot be caleulated without knowledge of
the population at risk for the denominator and an accurate
estimate for the numerator of the number of cases of hepato-
toxicity that have occurred in association with kava products.
Neither of these is known. An estimate has been made of
the incidence based on daily doses from sales figures for the
denominator and attributable reported events for the numer-
ator. This was calculated as 0.008 cases per one million daily
doses (Schmidt 2001). Clearly the incidence is very low, but
this estimate is not plausible. Estimates of patient usc from
sales figures arc inaccurate because of wastage, variations
in dosage and differences in periods of administration. But
more importantly, it is not appropriate to base the numera-
tor on known reported events from spontaneous reporting,
With Western tvpe pharmaceuticals the spontaneous report-
ing rate of adverse events is estimated to be 5% and is likely
to be less with drug-event associations that are unknown or
events that are not serious. This may be why there are few
reports of non-serious hepatic events with kava. It is also well
known that the reporting rate for herbal medicines is much
less than for pharmaceuticals. Ttis likely that considerably less
than 1% of adverse events assoclated with herbal medicines
are reported.

Comparative risk of extracts
Rates of hepatic events wete estimated for acetonic and
ethanolic extracts and synthetic products using German sales

data for the denominators and German cases for the numera-
tors. Patient numbers were not available for the calculation
of rates. [MS figures for kava products sold in Germany for
the years 1991-2001 were made available. These sales volume
figures have been converted to the number of 120 mg dosc
equivalents (of kava lactones) sold and as such, have been
used as the denominators. Unfortunately there was often no
date of onset of the events available, but it could be deter-
mined that all of the cases included fell within this period.
The earliest case report identified of suspected hepatotoxicity
with kava was recorded in October 1990 (Table 1 case report 8)
and this case was excluded from the risk calculations because
it pre-dated the sales figures. There were no others identified
prior to 1991, Nine cases were recorded in 2002, but except
for one, it was obvious that the onset of the event occurred
in 2001. The single exception was entered in June 2002, but
treatment dates recorded were also in 2001. In respect of tim-
ing therefore, the cases and sales data match. Sales data were
available for products derived from acetonic and ethanolic
extracts and synthetic products only.

Comment on methodology

In the absence of data on patient numbers, the use of sales
volume figures are an accepted method of estimating rates,
Sales figures in the form of number of Defined Daily Doses
{DDD), which have been developed by The WHO Interna-
tional Working Group for Drug Statistics Methodology, are
a useful surrogate for patient numbers. There is no DDD for
kava preparations, but a daily dose of 120 mg kava lactones
was selected for our purposces.

The number of daily doses sold is likely to be a reason-
able representation of patient numbers, but with reservations.
They could enly provide for reasonably accurate comparisons
if patients took the different preparations for similar lengths of
time. (On a comparative basis, [or cqual sales volumes, longer
periods of administration would result in smaller numbers of
patients and conversely, shorter periods of exposure would
resuit in larger numbers, Although there is no information on
the comparative duration of exposure in relation to the dif-
ferent products in general, there is no statistically significant
difference between the extracts for duration of exposure in
the reports on hepatotoxicity.

Variations in doses used for different products could make
compatisons inaccurale. In terms of doses used amongst the
cases, there is no statistically significant difference between
the two organic extracts, but the doses used for the synthetic
products were higher at a significant level. If this was truc of
all users, an equivalent number of 120 mg doses would rep-
resent fewer patients for the synthetic products, which would
in reality result in a smaller denominator for calculation of
rates and the estimated rate would therefore be higher. This
effect would resull in a reduction of the difference between
the organic extracts and synthetic products.

Three comparisons were made between the different
products: (@} acetonic versus ethanolic extracts, (b) acetonic
versus synthetic extracts and (c) ethanolic versus sytithetic
extracts. Cases were included regardless of the relationship
{causality) assessment. The results are shown in the table:
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Table: Comparison of risk of extracts of kava

Nummerators are the number ot Gerrman cases ¢l hepatotoxicity reporled assnciated with
kava products. Denaminators are the number of 120 ma dose equivalents of the relevant
kawa products soid in Germany from 19071-2007 (WS data).

Acetonic extract [Laitary)

Number of cases | 13 cases from 69,285,875 doses

Ethanolic extracts [Artares 7, Kava Ratiopharm 8,
Kavacur 2, Kavain Harras Plus® 1,
Kavasedar 1, Kavasporad Forte 1,

Kavatino 3, Limbao 2, Maoni 2)

Number of rases | 27 cases fraom 128,076,158 doses

Relative risk facetonic v ethanoiic extracts) = 0.89

95% Cl | =0461tc 1.73

Chi-square test ¥2=01192 df=1 £=0.72%9

Acetonic extract [Laitam)

Number of cases | 13 cases from 69,285,876 doses

Synthetic [Neurgnika 2, Kavain Farras Plus” 1)
Number of cases | 3 cases from 100,305 988 doses
Relative risk {acetonc v synthetic extracts! = 6.31

Q5% CH | =180t 2205

Chi-square test ¥2=10,8942 df=1 P=00010

Ethanolic extracts (Antares 7, Kava Rat.opnarm &,
Kavacur 2, Kavain Faras Plus* 1,
Kavasadon 1, Kavasporal Forte 1,

Kavatino 3, Limbao 2, Maani 2)

Mumber of cases | 27 cases from 128,075,158 doses

Synthetic (Neuronika 2, Kavain Harras Plus* 1)
MNumber of cases | 3 cases from 1005065 9838 coses
Relative risk fethanal v synithetic extracts) = 7.09

9500 =2151t0 2337

Chi-square test ¥2=141258 of=1 P=0.0002

“Bach pill of Kavain Haras [Mus contained 50 org kava lactanes consisting of 30 mg of
syntnetic arimn and 20 mg dedved from an cthanole celract and so this case was included
in bolh groups. @ ke sgies figuies for the denominator were apoortioned in @ 30:20 ratio for
the products that wers of synthetic and ethanalic extract rigin respectively,

Interpretation of results

a. There was no statistically significant difference In the
relative risk of hepatotoxicity between products prepared
from acetonic and ethanolic extracts.

b. Hepatotoxicity with the product prepared from an ace-
tonic extract {Laitan) occurred at approximately six times
the rate of that for synthetic products. This difference is
statistically significant.

c. Hepatotoxicity with products prepared from cthanolic
extracts occurred with a relative risk of approximately
seven when compared with synthetic products. This dif-
ference is slatistically significant.

Tn respect of the rate estimate for the synthetic prod-
ucts there is potential for reporting bias with a resulting
underestimate compared with the organic extracts. The
international ‘scare’ concerning kava and hepatotoxicity
in 2001 resulted in increased reporting and occurred at a
peak in the sales of products produced from acetonic and
cthanolic extracts. However, sales of the main synthetic
product (Neuronika) had dropped by almost 90% over the

decade and were low at the time of the scare and associated
increased reporting,

On the other hand, the mean dose of kava lactone in
cases using the synthetic products was greater than that for
products from acetonic or cthanolic extracts at a statistically
significant level: compared with acetonic products t = 8170,
DF = 13, P < 0001; compared with cthanolic products t =
2.703, DF = 27, P = 0.0117. It there is a dose relationship for
hepatic events, then these differences in mean doses should
lead to an increased rate with the synthetic products, In these
terms, the lower rate estimate for the synthetic products has
increased signiticance.

There was no statistically significant difference in mean
age between the users of the acetonic and ethanolic extracts
or the synthetic products.

The differences in rates of hepatic events between patients
who took the products derived from the organic extracts and
those who took the synthetic products cannot be explained
by differences in age, gender, dose or duration of therapy.
Nor can they be explained by the concomitant use of other
suspect drugs, including alcohol. There were no statistically
significant differences in these parameters, (with the excep-
tion of dose). There is also no indication that patients using
the organic extracts had a different pattern of background
morbidity or diseases affecting the liver, or genetic differenc-
s, that might explain the difference in rate of the synthetic
products, although numbers of the latter are small.

The differences in rates of hepatic events therefore reveal that
hepatic problems associated with the use of the organic extracts
are probably non-random and that some of the events at least,
are due to the kava products used. Because doses of kava lactones
used with the synthetic products were greater, il is reasonable to
assume that the toxic effects are likely to be due to, or influenced
by, components other than kava lactones in the extracts.

Although these results are subject to potential biases
concerning dose and reporting rate, the lower rate estimate
for synthetic products is plausible and is consistent with the
proposition that hepatotoxicity related to the organic extracts is
due te non-kava lactone chemicals extracted by the solvents.

The results do not allow any firm conclusions concerning
the potential hepatotoxicity of the synthetic products, which
are presumably withoul the additional chemicals that might
be toxic to the liver in the organic extracts. The synthetic
products appear safer than the organic extracts. There were
no reports within the recommended dose range. Two of the
three reports concerning synthetic products alone were coded
as possible (see table). Synthetic products and water extracts
might have an adverse effect on the liver through kava-drug
(or kava-herb) interactions and genetic polymorphism.

Risk factors

Based on the number of daily doses sold as denominators,
there appears to be a higher risk of hepatic events in patients
taking acctonic and cthanolic extracts than with synthetic
products. :

Other possible tisk factors for the development of hepa-
totoxicity with kava {age, gender, dose, duration of therapy)
cannot be assessed because of the lack of a comparator group
of kava-takers who did not develop hepatotoxicity. Age and
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duration of therapy do not appear to increase Lhe risk of liver

transplant or death.

* [xcessive dose of kava may possibly increase the risk of
liver transplant and presumably, the risk of developing
hepatotoxicity.

¢ There is nosignificant difference seen between the chemi-
cal extracts {acetone or ethanol) in the risk of developing
hepatic failure requiring transplant. As there were no tatal
cascs recorded as using acefonic extracts, the comparative
risk with cthanolic extracts cannot be calculated.

* Genetic polymorphism causing a deficiency of cyto-
chrome P450 226 and/or other isvenzymes seems likely
to increase risk.

* There is strong theoretical potential for kava-druyg interac-
tions to cause hepatic reactions.

*  Alcohol was mentioned as a possible factor in 11 of the cases,
and excessive use must be considered as a risk factor.

Summary of findings of review of case reports

1. 93 case reports of hepatotoxicity assoctated with the use of
kava products have been compiled. There is the possibility
of a small number of duplications.

2. The mean age was 45 years and 79% of the patients were
women,

3. The type of extract used was given in 54 reports: cthanol
59%, acetone 26%, water 9%, synthetic 7%.

4. There appears to be a lesser risk of hepatic events in
paticnts using synthetic products than in those using eth-
anolic or acetonic extracts.

5. The seemingly higher risk with the organic extracts was
not related to age, gender, dose, duration of therapy or
concomitant therapy and is unlikely to be related to inter-
current illness

6. An explanation for the apparent higher risk with the
organic extracts seems likely to be due to the presence
of chemicals other than kava lactones. Presumably such
chentical constituents are not present in the synthelic
products and are not significantly bicavailable in the
walcr-based preparations.

7. There is evidence that idiosyncratic reactions occur, both
metabolic and immunaologic.

8. The mean duration to onset of liver problems was 111
days. 80% fell within 4.5 months.

9. Both cholestatic and hepatocellular liver injury were
described. Hepatic necrosis was the most common lesion
seen histologically.

10. There is considerable potential for kava-drug interactions.
61% of patients had concomitant therapy which may have
caused or contributed to the hepatic event.

11. There were 14 liver transplants and seven deaths,

12.Of the 93 reports, vight were coded as having a probable
causality and 53 as possible. 28 were unassessable,

13. Five of the patients had a positive rechallenge.

14. There were five reports involving water extracts. Three
were coded with a causality of possible and two probable.
Two were from traditionally prepared kava.

15, OF the hepatic events leading to the 14 transplants, 11
were coded as having a possible relationship and threc as
unassessable.

16. The events for all seven patients who died were coded as
having a possible relationship.

17. 15 (16%) of the patients had either no other drug, or alco-
hol, or no other suspect therapy.

18. A causal relationship between products derived from
acetonic and ethanolic extracts and liver toxicity seems
likely.

19. Risk factors appear to be the use of organic extracts,
concomitant therapy with potentially hepatotoxic drugs
or other drugs with a potential for interaction with kava,
pre-existing liver diseasc, alcohol and genetic pelymeor-
phism of the cviochrome P450 system causing enzyme
deficiency.

20. The higher rate of toxicity with the organic extracts could
be due to the use of incorrect plant parts or inappropriate
cultivars.

21. There is a lack of accepted standards for the growth of
kava, collection practices and supply of the raw material
for medicinal purposes. There is also inadequate quality
control in the selection of appropriate cultivars of Piper
methysticum in the collection of the appropriate plant parts
and in the preparation and testing of the raw materials.

Key to tables

Order The tables are sorted by type of extract.

No = reference number.

Age: in years.

Dose: in mg per day. The dose refers to the kava lactone con-
tent where possible, but sometimes to the product,

Dur = duration on therapy in days, Unbracketed numbers
refer to the time to onset of the event. Bracketed numbers
refer to the time on treatment without reference to the
onset of the event.

OPS = other possible suspect drugs. This refers to concomi-
tant therapy. NR = not recorded; NS = Other products
were in use bul not suspected as being culpable; No = it
was reported that no other therapy was being given con-
comitantly; Yes = Other medications were in use which
might have caused or contributed to hepatotoxicity.

Dech = dechallenge. X = no information givery; Y = Yes,
dechallenge occurred or there were strong reasons for
assuming this; N = No, the product being continued for a
significant period beyond the event.

Rech = rechallenge. X = no information given; N = no; R =
rechallenge occurred with a recurrence of the problem;
Neg = rechallenge occurred with a negative result.

Rel = relationship {causality). Grades arc according to WHO
definitions: 2 = probable; 3 = possible; 4= unlikely; 6 =
unasscssable.

Report Id = identifier used by the main source of informa-
tion.

Other sources = Other sources from which information was
oleancd.

Main sources

1. BfArM = German Federal Institute for Drugs and Medical
Devices. (This informaticn was sourced from the Phytop-
harm document.)
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Brazil = The national Brazilian Drug Monitoring Centre
Denham = Denham A, Mcintyre M, Whitchouse |.
Kava—the unfolding story: report on a work-in-progress.
The Journal of Alternative and Complementary Medicine
2002; 8(3):237-263.

4. FDA = US5A Food and Drug Administration.

(9]

1KS = Swissmedic = Swiss Agency for therapeutic prod-

ucts.
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Table 1 Case reports of hepatotoxicity with kava: Basic
pharmacovigilance data
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Table 1 Case reports of hepatotoxicity with kava: Basic pharmacovigilance data (continued)

mmwmm-mm

a6
&7
38

39
an

N

93

© Latanio0
- Lattan 100

Laitan

- Lastan 100

Laitan 100
Lattan 100

Hard Gainers &

Comblnatlon NOS

Acetone

Acetane

Acetane

Acetone

150

180

kava Iauones

120

100

120

Kava i3 productﬁ)
1 Kava 1800Plus

. Kavaextract

Kava formula

Kava Kava liquid
axtract
MutrZ AC

Furitan’s Zride
TruMature Kava

P
;51 Kava
..... e

* kava lactones

kava Iactones 46_
21
14
73
730
.kavalactones 56
product (& 24
- herbs]
kavalauor.es -
14
kavalactonns (365)
................ B
kava lactones (150
......................................... 0
4
kavalactones  (30)
18]

Ka\aa Iactone:

150

kava Iacloncs 90

Extract . Hat0)]
procuct 421

kava lactones

kavalactones  {/30)

(90

~ abnormal
- Jaundice
= kegati:icmm' .
kepatits
- Hepatic Fallure
- Hepatic function

5 m .

Hepatocetular liver injury
~epatic necrosis
Hepatitis

Hepatocailular liver injury

_ es

-NR

CYes

=

Recavered

. Recoverad
¢ Recowered
' Recovered

Recovered

Aepatts chotestatic (NS Y Recowered
Hepatitis cholestatic Yes Y : Transplant
Hepatic faiture Yes Y " ied
;iéaé'i'{:f"uncnon .............................. Ve x T
abnormal ....... ....... .
iver injury Tes X X Unknown
Hepatic function i NRO X b Unkngwn
aonermal
"|E'|3dt|(_fLIr1(_tIUr " NR 4 X Unknown
annormal, e

Hepatitis cholestatic No 1 X

Hepatic functicn Yes X

abnormal

Hepatitis fulminant

Hepatic necrosis

jaundice
Notcescnbed
Hepatit:s
Hepatic function
abnormal

Hepatic function
abnormal

Hepatic functicn
abnermal

Recovereq

I—epauc ‘ai ur(‘
r—epauc function

I—epatlcrunctuun
abnormal

I—E‘Datlr nerrmls

tepatic function
abnormal

Fepatic function

aknormal
Hepatitis ‘uIran ant
Hepatic failure

Hepatic function
ahnarrmal

Hapatocellvlar liver injury

| Hepatitis

Hepatic funcrion
abnormai

Cirthgsis

~ Hepatic function

ahnormal

es
ey

fes
NE

AGH

Yes
ey

¥ X
¥ X
Y
x
Y
e
Y ..............
X
Y b4
|

E A =

Unknown

Recovered

. Recovered

.HFCDVE_[_E'EI
. Recovered
! Recovered

- Transplant

- Recovered

Transplam

Transpldnr Died

Racavered

Lot Lfal L Lad ol Les

Loz

Led v D O O e

SRl o0

S V)

Unk.nov.\.fn

Irniproving

38 | Assessment of the risk of hepatotoxicity with kaoa products




Table 2 Case reports of hepatotoxicity with kava: additional data
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Table 2 Case reports of hepatotoxicity with kava: additional data

[continued)
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Table 2 Case reports of hepatotoxicity with kava: additional data
[continued)
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Table 3 Hepatic events reported in association with kava
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Table 4 Case reports of hepatotoxicity with kava: histological data
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Table 6 Case reports of hepatotoxicity with kava:
concomitant therapy not suspect

Sex Hepatic Qutcome
event |

Products not suspect

¢ Psyllium, witamins B6 &E, 5t

Table 5 Case reports of hepatotoxiuty with kava: significant concomitant medlcmes

: Terren dme. .'L.FOSE‘m!de

Rabeprazole

Chremium piccotinate, vanadyl
sulohate

Lisinopril, warfarin

Valerian
Fluoxeting
Passiflora

Regular aleohol’

33 =
9 3
3 e 3
44 ?..3.” Yes Alconal . ;
43 3 Yes  Beta blocker, anaesthetic
44 & Yag Celecoxib, citalopram. ’

: Yes  Diclofenac, famotidine

. ‘Regular aicohal’

ﬁcohol

andesartan, oestrogen
Capecitabine, chaparral

Fna.apnl hydrochlorothiazide

Multlw amins, ‘maoderate alcchal’

Table 7 Case reports of hepatotoxicity with
kava: summary of cutcomes

| Outcome ] Count | % |
Died : 7.5
Transplant

B
53.8

Recavered

Improved

Nat recoyvered

Unknowen

laundice Recovered : 2 0 NS
- Jehr's Wort, phytoestrogen
mix {Mex yam, black cohash,
............................................... dongquall
F 34 Hepatitis Recovered B Jodthyrox {Levothyraxine,
................ - . . thdSSIur” IOdIdE] eerneenn s
F .47 | Hepaticfailure  Transplant & S Sy:marin, Polilevo (argining,
: : : i ormithine, citrylling, Salum
imineral supplerment;,
Sheumeda {antirneamatic
e : f vl .Romeooathic oreparation),
3 OF 59 Hepatocellular ~ Recoveres 2 NS Buscopan
. LLLodamage e
39 F = Hepatitis Recovered 2 15 Arrlc"uke extract (taken
e ceeasionally)
43 F 32 { holestatic  Recovered 2 145 Exepta thomeopathic
: hepatitis : comhination oroduct)
55 F 63 Hepatitis f%etovered C 2 M5 St lohn's Worl, Maalaxan
crolestatic ragnesium and alurinium
h\dromde"
68 M 38 Hepatitis 3 NS StJohnchrt
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Table 8 Case reports of hepatotoxicity with kava: cases with
‘probabie’ relationships
No Sex Age Product Extract Dose DoseType
03 F e Kava tea Water - 2400 kavalaclones |
. .  Waer 25?.1." kava lactanes

Dur  Hepatic event - - 0OPS  Dech Rech  Qutcome Rel
120} saundice NG Y

Recovered ?

. Recovered 2

_ Ethanol 60 . kavalactones fes

* Ethanol 120 kava lactones - Hepatitis NS Y N Rec"uv'er.é"c:i
Ethanal 240 kava lactones Hepatacallular Iuer NS Y kS Recovered
injury
Fthanol kava lactones Hepatitis ) ¥ N Remvé;ed
K Atemne kava Iac%suhes . Hepatitisc'rlolestati*.:m Y”" i ~ Recovered
. Hepaits | YN Recovered

I‘!ﬂ Report d m-m Comment

15281 FGA P”\ytopr.alm 154 {EMEA 53) F Mone suspect
U4 n2 Fl. Mone .
|5 Phytopharm 2.2.1, Denbam 10 F Paroxetire, Rechallenge of Acute necrotising
: COC {Praming)  kava only. Poor hepatitis

.......................................... . [ I-‘FIEtdborserl
-10 2B51368, MCA 25, Ph)Tomarm 2. 44 : None suspect
.................................. (FMEA 24, Senham 22 e
37 2222603 ¢ BFAIM 99500433, Denham 11, Phympharm Nena suspect
- [ -} 4 3 \EMEA ?J C e em—
39 1010536 - vh»topharm 248 (rl‘\.’EA 37 _F 25 o
43 4 ; Denham 16, Fhytopharm 2.3.1 (EMEA 71, F 33 Ncne Suspecr Faor metabalizer Crug-induced
| WHO 2639336, IKS 2000-0014 o hepatitis
8 10 | Mone Haemarihagic
; necrosis
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Table 9 Case reports of hepatotoxicity with kava: ‘possible’
relationships showing concomitant therapy

| Dec _ fRech

{Unknuwn herbdls)

-
24]

6] ' 28

06

08 54
56

ROF B (120}
F 62 o
S (oo
FTrs o30y

(180)

60

- = il

Impraving
Recovered
Recovered
Recovered
Recovered
Transplany, Died (6
rmonths
Transplant

Recovered

" Fish ol
Pire__ta_n_ide

. Inzerferon-beta ]
COC (Gravisiat), glimepinde, retformin
Esheritox, omeprazoie

Bemetizid, omeprazole

wE M W E omim o T o o=

P

. eg .

= = F ==

sulfasalazme MPA

.

. hed

" Recoverad

DIE‘d
Unknuwn

. Recovered

Cisapride
- Not recorded
Alcohol hydrochiorothiazide, nitrendipin
Vitamin A

Silybum
. Ceiecaxib
Not recorded

None

Terfe'wadme furosemide

Mone suspect
Rabeprazole

T
7nOF 4 14
s OF 44 19
o F 5 1120)
g0 F sl 0]
g b 53 -
&3 F 57 150
8 F &0
g F 14 105
g F 56 50)
8 F 60)
81 M & 2]
o M 38 4,
Lo s - - (730)
LI )

B N A

icohol .
deta blocker, anaestoetic

Diclc}Fglj_acr famaotidies
Ormega-3

A-cohol
Candesartan, oestrogen

Capecitabine, chaparral

Fluoxeune
Enalapril, h)drow arothiazice
Mot recorded

Multivizamins, modelate alcahol’

- Recovered

Recovered

. Recovered
" Died

Recovered

nknmwn

Recovered
Recovered

" Recovered

Recovered
Recovered
Recovered
Recovered
Recov.med
Trarsplant
Died

Recovered
Recovered

Recovered
Transplant
Transplam
Recovered
Recovered
Recovered
Recovered

Recovered

Transplan:
Transplan, Died
Notracovered
Impraved
Peccvered
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Table 10 Case reports of hepatotoxicity with kava: reports

with positive rechallenge

mmmmmmm

39 Kava Eth
s Kaa Eth
. Ratigpharm

33 Kavating Eth
62 Kavating Eth
51 Kava

Literature (5)

angl &0 * kava lactones
anal

anol kava lactones
anal - a0 kava lactanes

Phytopharm 2,21, Derharn 10

WHO 2598102, Phytopharm 2.6.4
- (EMEA 20

Denharn 13, Phytopharm 2.4.2

Denham 14

(EMEA T3]

36 2851799 WHO
32 99006005 © BfAM
i ™

- Prytapharm 2. 4 35 (EMEA 62

'94 7 Hepatic necrosis

" Heparitis
(120" ...... Hepadnsrox"{é ................
- Hepatacellular Ilver injury
(0} Hepatic function abnormal

Paroxetine, COC

fes

Recowered 2

Recovered 3

MR

R

I!ﬂ Reportid mm Histology

Rechallenge of kava
only. Poor metaboliser,

Recovered 3
Recovered 3

Rewvered 3

Acute negrotising
hegatitis

[Pramlno'r ..........
F 58 Lsberitox, omeprazole
F 33 Cisapride

Mot recurded

Not recorded

Table 11A Case reports of hepatotoxicity with kava: patients

with liver transplant {basic data)

! Died & months

mmmmm

22 Antares
12 M 32 Antares
e G A
23 F 50 v(ava Ratlopharm
11 F ________ 47 (avaspd;é';"fc;r'rﬂé
s F_ 41 b
47 M 80 Laftan
5% P 45 Combinaticn NOS

Kava 1300 Plus

 Kava (2 produrzs)

Ethanol . 240 kava
Ethanal 240 . I;ava
lactones
[tharol 480~ | kava
_ _ ctones
Fthanal ; AQ kava
: lactones
Ethanaol
Ethanol -
Acetone  210- ¢ kava
280 lactones
50 kava
¢ lactones

kava
Iatmnes

120 ¢ Hepatic necrosis
|'?5) HE'D";{I.C MEcrosis ‘.r‘es
[365) . Hepatic failure B Yes
r1051 Hebatic - re. — Yes
) : ﬁepﬁé_ticfailure .............. o
- epatic failure Yas
30 Hepatitis taxic feg
56 Hepatitis Yes

chelestatic

Jaundice Yas
14 ¢ Hepatic failure Yes
k] epatitis fulminant * Yes
)] cat:c fadure - MR
105 ¢ Hepatiis fulminant Mo
{900 | Hepatic failure Yes

after wranspiant

Transplant
‘[ ............. N ; S— ;
. . ot Diea ...............
¥ ¥ Transblém
x ¥ Transplant _
b Transplant 3
Oy Trahsplam 5 .....
x' . ' frénsplant & '
X ¢ Transplant 3
Y 3
¢ f
Y B Trar1<p|ant 3
¥ s 3

; Transplam. Digd
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Table 11B Case reports of hepatotoxicity with kava: patients
with liver transplant {additional data)

Y e S ) [ i

L LItEIdtUIe i3

1006223

BfArh
g8 Literature {8)
208 Literature {&]

47 9

Literatura (9)
56 15035 FDA
;66 . 14810 FOA

DS 1939507 Brazi
54 20m Weekly
Magazine
86 3 Literature (1, 21
7 Literature (7},

TGA

WHC 2767171, Phytopharm 2.5.3 (EMEA
23), BlArM 8627

WHO 2852999, Phytopharm246{EMEA
), Denham 30

Phytophdrm 2623 (EMEA 3,
case 85 rWeekI),r Maqazme)

M

53‘
. Prytopharm 277 (EMEASD)

WHO 2458938, K5 2000-3502

C}enham 20, Stickel, Phytopharrm 266 F
SEMEA 22}, BfATM 5954 ’

. Phytopharm 2.2.4 (EMEA 46) F
Phytopharm 2. 4 26 F
Denhar 18, thtopharm 232 (EMEA D),

FD& 15274, Phytopharm 2.6.15 (EMEA

Phytophar'n 275

Prytopharan 2.4.18; similar 1o case 18
{literature [8)/Phytopharm 2.6.23)

© Prytopharm 2.4.31

532

60

47

A1
50

43

44

CCC Pramingi
Yalerian
Piretanide

COC {Gravistat),
glimepirida,
metformin
None suspect

COC ’D\ane,

Modorate ulcohol

~ {BfArM. Denham

18)

?abeorazole

COC iLoEstrim),
chernotharapy

Beta blocker,
anaesthetic

Siclafenac,
“ametidine

Mot recarded

Hone

Passiflora
InCarnata

Overdose

" Drag-induced cali necrosis

Paracetamal
 just befare
transplant.

Histology

Cholestatic hepatitis.
Proncunced necrosis,

Mecrotising hepatitis

MNecrosis & intrahepatic
cholestams

. Necrosis Iwercells

and fibrosis

¢ Toxic hepatitis

- Hepatocellular necrosis /
i chemicat hepatitis

i Sevare acute hepatitis,
© IMAssive Necrosis
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Table 12 Case reports of hepatotoxicity with kava: patients who died

MM@W

; Hepatic nacrosis

. Antares - Ethanal 240 . kavd lactones
23 ''''' F ' _rr.anol ) &0 kava lactones )
- Ratiopharm
7 F 61 Kava “tranol 120 kava lactanas
Ratiophasm
# F_LE Kavatino 2370l kava lactones
57 i ¢ Hard Gainers & aroduct
______ "ecos)
64 F ¥ Kava 200
a7 F 36 Kava 1800 Plus 180 kav'aulacto."es

QOther sources . :
£ WHO 2767171 Phyrapharm 2.5.3

Mo | Resortid | Sowrce |

10

(193]

i30]

. ..I-.Iepatic failure

Hepatic failure

: Hepanc failure

" Hepatic fzilure

Hepatitis s
fuiminart
: Heparir failure Yes

-- mm

COC iPramina)

: COC ’Grawmaﬂ
giimepiride, metformin

Bemetizid, ameprazole

: Alcohol, nitrendipin,
i hydrochlorathiazide

1 sax | Literatre (3 |
e oo | (EMEA 23), BfArM 8627 S )
23 f L| era(ure ia) Denhdm 20, Sricke?, Phytophd:m _ - 50
T  {EMEA 22), BIAM 5994
2001135 BfAtA Bf.-ﬁ.rl'\."u MG2378, Phytopharm 2604 F a1
{EMIEA4U] ...................................................................
34 UB004297 BfArM Desham g, PhytophdrmEM F g1
{EMEA 16)
o was T T "
00322 el o
therdture 7, F 6

GA

¢ Chromium plccollndte
1adyl suiphate

Hepatic event OPS m Rech

b

M

" Cirthosis
| preceded

Outcome-
Transplan:,

: Died (& months)

Died 3
Transplant, -3
D|ed

Histo!ogy

. Cholestatic hepatitis.
Pronou nced recrosis.

VECICSIS Hver Cails

* Necrotising hepatitis

Toxm hepatopathy

assitlora
Passiflora incarrata

¢ Severe acute hepatitis,
©Inassive nacrosis
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Table 13 Potential drug interactions with kava: aiphabetical listing by drug

_ _

_abeiximab BOTAC agrnatan
Cverocoumaol Ve s
a(etaminopheﬁm NOZBE dextromerho;phdmm prine
" scetopherazine NOSAB diazepam
¢ adinazolam ''''''' dlclufenac

" diclofe

" alfentan

alorazolam
. alteplase
amantadine

.d|hydroera0tam|nexhepann
| dipyridamele

amiodarone - dixyrazine

amisulpride " enoxaparin
amlodipine/atorvastatin epoprosterol :
¢ amobarbitol eptifibatide
© anagrelide estazolarm "

ancrod ; eterobarb
anlsmdlune ethanol
anistreplase ethopropazine NO4AA

anithromibis iii ezer|m|bef5|mva5tat|n

_ NOTAH

: arceparm o ﬂLCOﬂazDIe ' Do1AaC
: argatroban. : ' NO5CD
aspirin _ GOIBA
sspinn/dioyndomole 1 fuphenazine NOSAE.

atorvastatin

azathiopine 104X

becaplermin DO3RX Juwastatin

benperidal fandaparinux
halazepam
Raloperidol
neparin

"""" myorpcadone

pratizolarm ) ; wdromarphone

butobarbital _ ;. NOSCA ibuprofen

R iloprost

calustargre

rarisopradal

carmustine

cerivastatin

Lertopdnn

_thO'd|azepox|de

chIU'promdzinE

chlgrprathizene
chlorzaxazane
cilostazol R ; .
_ clebazam o NéSBA . : IevocIopafrarhldopa;’entacapone NOZAF
clonazeparmn _ MNO3ZAE leyorphanc! L NG3CD
BOAC loprazalarn NO=ZBA
NOSBA lorazepam NG3(D
lormatazeparm CI0AA
ROSDA lovastatin o NOSEA
3 BO1AR medazeparr MU2AB
danaparaid I T meperidine  NO3AA
danazol B GO3XA menhobarbital WOSBC \'_
dantralere o moca  meprobamate e
defibroticle BO14X ; ercaptopurir-ﬂ _ NOSAC

delorazepam MNOSBA
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Table 13 Potential drug interactions with kava: alphabetical listing by drug {continued}

_

metaxalone ¢ sranozolol BOTAD
methdilazing ROBAD streptokinase
MO3BA sufentanil _ NOTAH

) sulﬁnoyrazone MO4AR

r_nethmrexare ............... ..... 5 ulodemd; ..... oo h
metoclopramide e NogDA

midazolan 1emazepam NG3CD

. tanecteplase _ ) BC1AD

wrbinafine DGIRA

testosterone G03BA

NOSBA
NOTAF
B L T NOSAC
dacr/lovastain BUIAC |
nitrazepam : o BOTAB
tirafihan BO1AC
tramadaot/acetamingphen
Tranvlryp.r.omlne NOEAF
traprestinil ' BoAC
mazmam. ..... . I N05CD
) Irifluoper'gzine o NC5AB
............... iflupromarine R N(}SAA
s powsumte sodiuﬁ% ............. troghrazr;ae ...... ....... AIOBG B
peTazing Curokirase BolAD
De;gole&é """"""" valproic acid NG3AG
penoaleé ............. warfarin BOTAA
perphenazine xemilofiban -

perphenazme;amnnptylm tFrom GrugDex 2005;

phenelzine
phenmdlone

| promethazice

© propiomazine B )
propoxvp'r.wene NOSCD
quazepa . MOTAH
remﬂenta;ﬂi . BO1AD -

reteplase BO1AB

coviparin NOdEC
rapi ieg! ANIBG

0%y |fazone
ros|g.l.|¥azo.r¥,.’n"etfurrn|n NOSCA
secobarbital MO4BD
selecii. .:...e. B10AC
sbrafiban CI0AA

; 5|mvas_tatlr COATAAA
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Table 14 Potential kava-drug

oo

metuclop_r_qmide ADIFA
pioglitazone _ AVDBG
~ rasiglitazone

interactions by ATC code

Brug ATC -
_____________ anistieolase BOIAG
reteplase BOAD

NOBG

urokinase

argatrohan
desirudin

deﬁbfdtid‘?”_......
fondaparinux
- lamnifiban

armiogarong

niacin

ABG
AlaAA
AMAAA
AlaAA
nandrclane A14AR
acenocuur}ia'rol__ » BO1AA
anisindigne S01AA '
dicurnaral BO1AA
i S01AA
BOIAA
301AA
30148
H01AB
Certoparin A01AB
dalteparin BUlAB.
danaparoid BO1AB
encxaparn BDIAB"
heparin BO1AR
nadropa BO1AR
parnaparin BO1AB
ipsin [— .
sulodexice BO1AB
tinzaparir B014B
abciximab BOTALC
cilostazol BO1AC
clopidogrel ' UBOIAC
- i
i é{ﬁ AC
Cepibarde ' BOTAC
~ilpprgst BO1ALC
g <mraﬁban ...................................
lickopidine
r.irat.’;.ubuan ©BOAC
ditepiase . BIGIMD
ancrod
carisoorodol
methacarbamol
__chlor_;cxazone

atorvastatin CClosA
cerivastatin CI0AA
"""" - Aluvastarin CI0AA
' lovastatin Cl0AA
............ prauas[.a.tin R,
S|mvastaf|n
fluconazole
ketoconazole
terbirafine DOIEA
becaplermin Da3AX
Coson
GO3BA
GO3XA
H02AC
J04AC
e
ercssropuine LDJBB .................
plicamycir ;
Ius‘rert;ne L{JEAX
" Autamide L0285
azathioprine LO4A:<
L . Loax

© methotrexate

triflucperazine
mesoridazine

bg_an'lidoi
halor
mal:

© bramazepam

lene . MO3CA
sulinpyrazone WMO4AR
- thiopental MOTAF
tentanl oA
fentany_ NOLAH.
- remifentani NOTAH
_sufentaril NOTAH
: NO2
reerphine NO2
nxyrodon.e NOZAA
axymorphone
meperidine
propoxyphene
levarahanol
{}Splrln [EP—— NDEBA
acetaminaphen

NODBE

chlordiazepoxide

butalbital
mephobarbitai
phenobarbital © delgrazepam
prirmidcne NO3AA diazepam
clonazeparm NUEAE nalazepam
opcaid (etazolaﬁ ..........
ethﬁpropazine ........ .
levoaopa
améntadir-e .......................
bromocriptine _
pergolide " sinazepam
© pramipexcle Dlazepam
: ropinirale _ letrazepa '
lazabemide meprobamate
sclegline _ NO4BD___ amobartital
chlarpromazine anagrelide '
promazine robaroital
wriflupromazine 1 outobarbital
acetophenazine NOSAE  oentobarbital
secobarbital NOSCA quazepam
bretizolam NOSCD tenazepam
estazolam NDS"CID wiazolam
fonitazepam ki
flurazenam
loprazalam
lormetazepar
midazalarm WOSCD ¢ moclobemide
nITrazepam NOSCD tacring
codaine RO30A
. hydracodene ROSDA,
:mmethdilazine """"""" RU&AD
pometazne RO@AD ...................

ethanol

adinazclam

mitriptyline
: clergyline
 dermatan

‘ .dihydmﬂgotamine!

herJa_rin

- ererobark

methenalone
all Aovastati
perphenazines

- tramadol/acetaminophien

reprastini
- xermnilofiban

dexzremethorphan/

imibe/simvastatir.

- amnlodipine/atorvastatin
. aspiin/dioyridamele
! chlordiazepoxida/

BAC
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Table 15 Potential kava-drug interactions by ATC groups

Larc | Count | Drug Type ATC | Count | DrugType

NOSA Antipsychotics NCZAF o orphinan ap'oids
3 _ NOZE Other analgesics and anUpyretlcs o i
7 ML 0 anieeanlgescs
4 ¢ NG2BA 1 alicylic acid & derivatives :
) o3 !\meplleptts ......... B
1 irdale amlpsycheucs o NOZAA 3 barbiturate antiepileprics
1 _ thioxanthine antipsychotics NO3AE . benzodiazepine antigpileptic
1 dphenybuypiperiomeantipsycnotics NOdG 1 fatty cid antepieptic
| semmigemischotes . omAmidoinegcagens T T

Denzod@zepme anxmlvtrs

carbarnate anxiohytics

............................................................ ; : NC4BB .
barbiturates _ L No4BC 4

~ benzadiazepire nypnotics & sedativ _ NO4BD ................... 2 ...........
otherhyorotics and sedatives NOGA Antidepressants

CIDA Cholestero and rnglycende reducers AT4AA ~ androstan anabolic steroids
C10AA 6 HMG (oA reductase inhiditors Al4AB 1 estren anabelic stercid

MD3BA 2 " carbamic aod asters centralky actmg muscle """""""
_____________________________________ oL Telaants e o
" NO2A Cpioids MO3B8 2  oxazon thiazine & triazine centrally acting

[ muscie realaxants
f03C Musclerelaxants d|rectly acting agents
1 " dantiolene dire

NE2AA
NOZAR

Table 16 Case reports of hepatotoxicity with kava: excluded cases

mm m

EMEA ©F e - . Gall Bladder ain Unknown
i O e dbS) G reressed "NR .............. ~ Racovaed ;
..... B fArM ""F 68 210 ic enzymesmcreased e X \< .. LJnchangec_i____ 4 .
LfArM M 7 Ethanol 120 2 Faeces discoloured es i A ;".Unl\nown """"" &
: e T T ) E e . v : o Improuiné ............. j
N S i ] - Painriqhthypu&hondﬁum i }-: ..... s T :
Ka\"a ......................................
Prytopharm (EMEAI) . 38 Fhyteoharm 2713 (EMEA 381 Not hepatic : Eralapril, Trlamte'e'\e
| 60 e EMEA G oo Phytonh;;r m256 rEMEnH] N SpECIﬁL ..... I
o A I ooy AonormgluLFTc before o T i
" ” s 20(}1?}"{5. Phy'opﬂarfn;{;b \FMFA o Nemspeaic Hivtreatméﬁf ...................
M 48 . WHC . 2098467 . an kavaSyears&GGfeleuated Bandroflurnethiazide

over that time.

15249 S | Mot sge(lﬁ{’a”‘f hEDdlIC.._" ND\ .
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Discussion

There are differences between the case review findings of
this report for WHO and that of others. The valuable, detailed,
comprchensive and most recent review is that of Schmidt
(2003}. This contains follow-up information not available to
earlier reviewers such as Waller (2002) and Denham (2002).
Sume of the differences between this WHO review and that
of Schmidt are discussed below, but similar comments are
applicable to some of the findings of Waller and Denham.

The Schmidt review records 20 cases that are said to be
‘unrelated to kava intake” The conclusions about the rela-

tionship of the hepatic events to the kava products taken
are gencrally at variance with this WH( report. The com-
parisons are summarized in Table 17. Apart from four cases
excluded because they are clinically irrelevant, none of these
20 cases were regarded as ‘unrelated’ to the outcome in our
review. They were cither ‘possible” or ‘unassessable” because
of insufficient information. [f unassessable, they cannol be
classified as ‘unrelated’ (or related).

Table 18 compares the cases coded as probable in this
report with the assessments of Schmidt.

Table 17 Cases considered ‘unrelated to kava intake’ by Schmidt (2003)
Key: Schimidy rel reders to the case reference used by Schmidt (2003), Case No, refers to the case number of this (8HO) report ard ‘Rel” iefers to the retationship assigned ir: this repait

3=possitle, f=unassessabied see Lable i

Schidt ref m Comment

he patient had pre-existing liver disease, but itis possible that kava made the LOndItIDH worse ana induced liver failure.

5 3 Considared by Schmidt as unrelated because there was recovery with stoppirg co- medmat fan and continuing kava, but an

3 Had tiver abnormalltles before kava, but wnatever the cause of the abnormaht} if kava is hepatcmxm then it may have made

f 32
nteraction was posg_!_p_l_g with the co- medmauon which was stopped. Theretore coded a3 possibie’
33 - Excluded from this r
34
______________ the abnarmality worse. Kava-drug interaction is aiso ‘possinle’
35 3t 5

‘unrelated’ group

LJPassessabie because of msufﬁoewt data. This rmeans the causality of the evem carnat be assessed and s¢ it sheuld not be

Asf0r15

= waeks after mthdrawal of kava.

- exciuded.

- report de’alls

319 e 3
: a5 an intera

3.20 - - __txtluded fic

Took kava for 2 years LFTs returned to normal on withdrawal, Schmidt attributes the ploblem to :3bE§IT)f but there is no
record ofwe|ght reduction assaciated with the LFT racavery, Therefore possible’

History of nepatitis C, but this does not exclude kaua as LGmnDumry o causal LFTs |mprovr:c ta near nermal | ALT 997 @ 46 1)

* Other medmatrons may have affected the [ wer, but this does not exdude kava as a calse, Hepatitis C could not be comple ely

kon5|dered by Cc“m|dt ta be ‘hepatitis causad by mt acycline (even though ‘the data is insLfficient”), but this does nar
exclude kava as an interacting agent, Apoarently there was a negative rechallenge to kava alone, nat indicated in earlier
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Table 18 Cases coded ‘probable’ in this report compared with the evaluation of Schmidt (2003)

‘Dountful’ causality by Schmidt because of other possitle components of ‘Sleepy tea), ane of two kava

Schmidt ref m Comment
54 03 2

LSRN S =1

[

" 'Probable’ relationship agreed.
midt's review,

faa]
[
ba

The reviewers of the case reports of hepatotoxicity linked
with kava have to date taken a purely clinical approach with
the examination of cach report individually and have largely
neglected the epidemiological type of assessment used in
pharmacovigilance and pharmacoepidemioloygy. While clini-
cal assessment is essential, it must be supported by epidemio-
logical assessment. In pharmacovigilance, the clinical data is
usually incomplete and imperfect, as has been found with the
kava case reports, but there are other means, as demonstrated
in this review, of cvaluating the strength of a signal or validat-
ing a causal association when looking at the aggregation of
reports as a whole. In pharmacovigilance there are frequent
intra- and inter-individual inconsistencies in the relation-
ship (causality) assessment of individual case reports. These
assessments, though important, are seldom anything more
than provisional and their main value is in establishing a
plausibility for a suspected causal association which may lead
to further investigation,

Whatever the individual assessments of the case reports,
probably the most important finding of this review is that
amongst an aggregation of 93 worldwide case reports of hepa-
totoxicity associated with the use of kava, there are differences
between the extracts which provides scientific evidence that
this association is not a random phenomenon. This evidence
suggests that the organic extracts of kava are associated with a
higher rate of hepatic events than synthetic products, Tt might
be thought that the possibility of a small number of unidenti-
fied duplications in the case reports arising from Stickel's case
series {up to four) could affect these statistical comparisons
of the extracts, but this is not so. None of the unmatched case
reports from Stickel et al. (2003} provided the name of the
praoduct used or type of extracl and so they were not included
in the statistical comparisons.

containing products taken. However, this case fuifiis the key criteria for ‘probahle” recovery cr withdrawal and no

Same comment. Schmidt states that the outcome was unkreawen, IF this is correct tnen the retationship shauld ba
‘nossible’, but the WHO database report states that the ‘reaction abated’ on witharawal.

existing repatic insufficiercy” and that the case was ‘unassessable’. This is a vague assumption and the basic .
pharmacovigilance data for a ‘probable’ ielaticnship are present. She was investigated in hospital for causes other |
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Section Il Regulatory issues

Regulation / registration of kava products

Table 1 Country status of kava usage before the ban in Europe

Food Supplements {yesino} | Medicine {yes/na}

Australia

: Austria

Brazii

. Canada ©oyes

, Liechtenstein  : yes

- As food supplements
dicensed drug for anxiety treatrent
. Asfood suoplements

' Netherlands YEs
Newy Zealé ricd yes
Norway
Portugal

) Sirlgapﬁ;é

Spain ‘5

?"gweden ........ ...... s

g Switzerland - no

..... K . s
o e

In the Pacific Islands, people have used kava as a tradi-
tional drink before and after the ban, Onlv water extracts
have been used in the Pacific Tslands whereas the countries
mentioned in the table above have principally used organic
solvent extracts such as either ethanol or acetone extracts.

Regulatory actions on kava containing products
Table 2 outlines the regulatory actions taken by
various countries around the world from the year 2000

after concerns about hepatotoxicity were first raised in
Germany.

The total number of worldwide reports of suspected
liver toxicity associated with kava-containing products
was 68 in June 2002. Ot the 68 reports, there were three
deaths and six liver transplants.

While the United States of America has issued numer-
ous warnings to both consumers and physicians, the herb
is still available for sale throughout the country.
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Table 2 Regulatory actions on kava containing products

£ 2000

H

S2002 O lanuary 18, Health

" 2003

2004
2005

2601

© the FDA wained that

i kava is linked to seripus
; liver darmage, including
i hepatitis, cirthoss, and

: =n a letrer issued Dy
" the Food and Orug

Admiristration (FOA) on

. Decermnber 18, the agency

tated it is investigatng
whether kava-containing
aroducts are a health
concern. The FORA noted

. 26 cases of liver toxicity in

Germany and Switzefland,
including one fatality and
one fiver fransplant trat
were reportedly associated
with kava products 3

115 Centers for Disease
Control and Prevention
issued areport on
hepatotaxicity associated
with kava-containing
oroducts. On March 25,

at least four urgent fiver
transplants in cther
countries, A letter was also
ssued urging healtheare
professionals to review
cases of liver toxiaity 1o

. determine if they were

associated with kava.

As of March, the FDA advised

© that 21 adverse event reports

© had been received in tne US.A
* Five stated some type of liver

. disordar3

Kava pradicts remain available

far purchase.

Small number of cases of
liver damage reported to the
German regulatary authority

__[Bﬂ'\n\dﬂ 2

. InNovernber, (Jern"an;s
" Federal Institute far Drugs and

Wedical Devetopment (BAMAL

reported 24 recent kava
related cases of liver damage,
including one geath. BfAr
asked kava manufacturers

to respand to the reparts
ang stated tha: licenses 1o
market the herb coulc be

Twa Tar-serious liver case

: reports were filed with

© requlatory authorities,]

- However, no kava producs was
* registered for sale in “rance

- becauseitis traded as a food

suppserment, On January 8, the
French Agency for the Salety of

A 7 R T T S (S

The Commmee on Safety of
Medicines (CSMI first considers
safety of kava. The Medicines
Central Agency (MCA) and CSM
call for a voluriary suspensian of
kava-cantaining preducts.]

MCA saic it knows of 68 cases

i of liver oredlems worldwide
Fealth Products halts kava sales :
. forone year based on Geeman

suspected to be associated with
kawva kava, including liver failure

: products. The

¢ investigatian found that
¢ a5 of August 21, three

¢ cases of liver toxicity

withdrawn,]

Germany ;
Forty cases of severe
Canada begins safety liver damage were
assessment of kava and
advises ConsuMmers not
o Use kava-containing casas, three were fatal

transplarits 5

assaciated with kava

. were reported, A stop-
i sale order was issued

for all kava-containing
products]

reported to BIAr from
_1999-2007. Qf the forty

©and six patents required

¢ and Swiss reports.4

© G August 15, kava-
¢ containing products were

- recalled by the Therapeutic
: Goods Administration {TGA),

¢ The recall was sparked
i after a reported death of a

waman from complications

of fulrrinant hepatic
failure assaciated with the
Jse of a xava-tontaining
medicine1,6

I Jaruary, the

! TGA established a

| commites, callec
the Kava Evalliation

- Group (KEG) to review

¢ the safety of kava
© productsd

Germany is giving
cansideration to making
kava a prescription drug.

resulting in six transp:ants and
three deaths. |2

Therais no
evidence that kava
was allowed back

Three raparts
of lever woxicity
{rane fatal) were

cn the shelves, all  : reported 1o the
reports say itisstill & MCA up 1o June.
hanned. On July 18, the

MCA considers
propesat ihat
prohibizs the
supply of kava
¢ inunlicensed
medicinal
| progucts.?

The Committee on Satety of Madicines and
i the Medicines Commission found evidence

ttinking kava 1o cases of liver toxicity. The
 MCA nated 70 worldwide reports of adverse
©iver reactions, I January, the Medicines

and Healtheare produrts Requlatory Agency
{MHRA), bans kava-containing preducts 7

MHRA is reviewing the ban on kava. i the
requlatory agency can find evidence that
xava is safe, the hark may enter the United
Kingdom miarket once again.} &
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Table 2 Regulatory actions on kava containing products

| vear [ Portugal | Switgerland | Singapore [ Austria_____|Ireland ___| New Zealand

Icontinued)

i 2000 In $epternber 2000,
-he gavernment

{ wartned marketers

; of safety concerns

{ _ related to kava. based

Health authorities,
¢ {Swissmeoic) issued a
safety protocol 1.4

¢ Portegal followed
. France and
suspended all kava-
containing products
- forane year, 1,4 Tnere
©were rolocal reports
of hepatotawncity.

In January, the country's
Health Sciencas

_ Authority (H3A)

warned cansumess of
the patential adwverse
effects of kava, On July
235, kava was banred.
While no advarse
effects associated

- with kava we-e

reported in Singapore,
HAS prohibited the

- irmpaortation and sale
- of kava products in

he country based on

Following the
Gerrnan ban of kava,
Austria hanned
kava. The recall of
all kava praducts
tollowed a single
case of liver faifure
assocated with kava
cansumption,

On February 4, the
Irish edicines Board
while acknowledging
tnat there were ng
reports of liver ADRs
associaied with kava
inlreiand, issued a
woluntary recall of
kava productsin
onjunction with

the industry, based

. arthe reparts
¢ in Germary and
¢ Switzerland.

G January 16, the MNew
Zealand Ministry of Health
anngunced that it was
investigating gverseas
concerns ahout kava and
liver camage. The ministry
noted that availabis
evidance is poor because
cf additional liver-affecting
factors, such as alcohol
consumpticn, G August
14, the N7 Food Safety

- Authority issued & warning
- 10 tonsumers about the
. safety of kava-containing

German and Swiss Case
eparts]

praodudts 4
Mo case reports of
- hepatatoxicity.1 4

In February, the

¢ Swissrnedic bannec
* thesale of kava-

- containing products.?

2003

The National Asgsernbly
for Wales bans all kava-
coentaining products under
The Kavakava in Food

On lanuary 11,
the Health and
Social Departrment
aneounced a ban on
the sale of kava-
containing products
sold in pharmacies.
Traditianat kava

. preparations and

: kava products soldin
supermarkets were
exemnpt from the
ban 1
Twe cases of heoatic
injury witr racovesy
associated with

 traditicnally prepared

¢ kava arink.13

African Medicnes (ontrol
Council {MCC) issued a
drug alert, stating that kava ~ °

- may cause ireversible iver

- damage. Mo cases of liver

i damage were reportad 1o the
MCC

April-May—lapan: begirs action
or kava,

© {Wales} Requlations 2002 in
Crecernber 2002,

Brazil- Two cases
of hepataroxicity
reqorted.

¢ Wales reversed a Two-year

bar: an the sale of kava-

: containing products. e

+ dedision went into effectin
Octaber1d

Frash regulations to ban
kava ware proposed butan
appeal is currently uncar
cansideration by the court, 14
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Section IV Condlusions and recommendations

Background

Kava is a perennial shrub native to some islands of the
South Pacific thal has been cultivated for centuries. Water-
baged extracts of its rhizoma are used traditionally to prepare
a psychoactive beverage and acetonic and ethanalic extracts
of kava have been used in considerable quantity as a herbal
anxiolytic in many countries, Until the ban of kava products
in 2002, kava was available in Europe as an herbal medicine.
Kava is still available for usc in the United States of America
and some other countries as a dictary supplement.

Warnings about the safety of the plant were initiated in
the late 1990s when several cases of hepatotoxicity including
liver failure and death were reported to regulatory agencies
mainly in the European Union (EU) in 1998 after almost a
decade of widespread usc of kava extracts in Europe (Strahl
et al. 1998; Russmann ct al. 2001a). The first reported cases
were presented to the Federal Institute for Drugs and Medical
Devices (BEArM) in Germany, where out of 76 spontanecus
adverse drug reaction (ADR) - reports on kava, 24 were asso-
ciated with impaired liver function or symptoms that could be
linked to impaired liver function. One out of four reports of
liver dysfunction from Switzerland was of fulminant liver fail-
ure and required liver transplantation. Other hepatic events
were hepatitis, jaundice, cirthosis of the liver, and clevated
liver enzyme and bilirubin concentrations. There was also a
highly publicized death {Brauer et al. 2001).

Suddenly other agencies in differend countries started
documenting cases of hepatotoxicity possibly induced by kava
preparations available in the market at the time. By late 2001
and early 2002 both the Medicines Control Agency (MCA} in
the UK and the Food and Drug Administration (FDA} in the
USA received 3 and 17 reports of liver toxicity in association with
kava. Four published cases of hepatic injury associated with kava
were reported in Canada in February 2002. A total of 82 docu-
mented adverse event reports involving liver toxicity existed as
of December 2002, As a result kava products were banned by
individual countries in the EU such as Germany, Switzerland,
France and Spain, and the controversy began.

More recently two cases of fulminant hepatitis (one death)
suspected to be related to kava consumption were reported to
Lthe Brazil regulatory agency late in 2003. Other cases of liver
toxcity particularly hepatitis have been reported in Spain,
Australia and Switzerland (Bujanda 2002; Gow 2003; Russ-
man 2003).

. Ralph Edwards, Director of the WHQO Collaborating
Centre for International Drug Monitoring (the Uppsala Moni-
toring Centre) has stated, “There are valid arquments on both
sides about the level of attribution that can be ascribed to kava
products us causing fver damage. This is common in drug safefy
according to where one applies the benefit of any doubt. When
there are more than q few suspected cases, and when the outcome
is serious (liver fransplantation and death), I belicve there is a ‘tase
to answer”.

Possible mechanisms

Toxicological and clinical studies vary in their results
addressing kava hepatotoxicity, but experimental studies and
clinical trials suggest that water extracts are devoid of toxic
effects on the liver. Several factors analysed in this report
have been implicated in the apparent cause-effect relation-
ship between ingestion of acetonic or ethanolic (organic) kava
extracts and the liver toxicity observed in the case reports, but
the exact mechanism of toxicity (if any) remains unknown. In
a few reports there is a suggestion of an idiosyncratic immune
mediated process and in two cases, a metabolic abnormality
with CYP 2D6 envyme deficiency. Further research is nec-
essary to determine all the chemical constituents of kava in
the different types of preparation and their exact metabolic
pathways. In terms of drug-drug interactions, kava appears
tey inhibit or induce multiple CYT 450 enzymes.

Differing opinions

As described in Section 1LA, some experts consider kava
to be a medicinal plant with a very tavourable risk profile and
to have at the same time, excellent efficacy in the treatment of
anxiety and as a muscle relaxant, mood enthancer and seda-
tive. As a reaction to the ban of kava products in Germany,
the scientists in the official German expert group for phy-
toltherapy (Commission E) publicly stated that according to
their poinl of view the ban of kava was an overreaction. They
disagreed with the ban and reiterated their view in July 2002
that they were ‘convinced of the presented scientific data on the
efficacy of Kava and consider the benefit-risk ratio and the thera-
peutic benefit for the patient positive’. According to some experts
(Hagermann 2003; Corrigan 2005) this is an extremely impor-
tant fact because it has been stated that the German ban was
as a consequence of an assumed lack of kava ctficacy.

Incidence

It has also been claimed that the majority of case reports
were probably not refated to kava and that the benefit-risk
ratio for kava is positive when compared with other avail-
able treatments for anxiety disorders. According te Mathias
Schmidt (2003) ‘“from the cases where a causal relationship
secwmed probable, an fiicidence rate of less than 0.02 cases per one
million daily doses is caleulated, corresponding fo fess than one
case in 50 willion days of applicativn. This incidence calculation is

[far befow the liver risk for diazepan with one case on 472,000 days

of application’. In addition, some experts have pointed to an
imbalance in the benefit-risk analysis resultiag in an under-
estimation of ctficacy and an overestimation of risk.
However, eslimates of Lhe incidence of adverse cvents
bascd on spontancous reporting are usually much lower than
the true incidence, because, with modern pharmaceuticals,
only 5% or less of all adverse reactions are reported. Adding
to the uncertainty of Schmidt’s estimate is the fact that the
reporting rate for herbal medicines s very much lower than
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for modern pharmaceuticals. Therefare the true incidence of
adverse events related to kava is not known, but it appears to
be quite low. A true incidence figure can only be ascertained
by a proper epidemiological study.

Clinical trials

In the reviewed clirical trials serious adverse events relat-
vd to kava are listed as non-existent or negligible. There have
not been any case control studies for relative risk determina-
tion. ‘Based on empirical data from other benefit-risk coaluations,
it can be stated that severe liver damage caused by Kova-Kava
occurs only very varely’ (Corrigan 20035)

Would even more thorough clinical trials before kava
extracts were widely marketed have solved the issuc of kava's
safety with regard to the liver? Probably not. It is widely
accepted that most hepatic drug reactions involve only a small
proportion of individuals. This fact makes it difficuit to detect
even direct hepatotoxicity at the tfime of drug development
{Gruenwald 2003}, but it may be worth evaluating this prob-
lem in future clintcal trials and in prospective observational
cohort studies (cohort event monitoring).

Causality

When case reparts of hepatic side effects are discussed, a
range of potential causes has to be taken into consideration.
Drug-induced hepatic diseases are only one of the possibilities
in differential diagnosis, and would account for less than 5% of
all hepatic illness. Tt is well established that aleohol abuse and
viral infections are still the leading causes of hepatic diseases.

In general, drug-induced disease mimics nen-iatrogenic
diseasc and examination of the clinical characteristics recorded
in case reports will often not assist in differential diagnosis.
Many of the clinical and histological features in the kava case
series would be consistent with viral hepatitis, but the evidence
as outlined in the section on differential diagnosis, largely
points to their exclusion.

As with many different types of ADR, reliance must be
placed on the closeness of the assoclation between drug and
disease and the collective characteristics of the reports. Eight
reports met the requirements of having a probable relation-
ship. A probable relationship means that there was a new {or
worsening) hepatic event within a plausible time period after
the administration of kava, that there was no other plausible
reason identified for the event and that the patient recovered
soon after withdrawal of kava. In addition to the probable
reports, there were five reports with a positive rechallenge.
Although these contained confounding clements  that
prevented their classification as ‘certain’, a positive rechal-
lenge with the suspect agent is a strong indication of cause
and effect. Further evidence for a causal relationship comes
from the reports classified as possible, These were clagsified
according to strict criteria and the absence of information on
dose, duration, dechallenge or outcome, or the presence of
a potentially hepatotoxic drug, prevented their classification
as probable even though the association of drug and event
was otherwise strong. Some of the concomitant drugs had
a very low likelihood of causing a hepatic reaction e, phe-
noxymethylpenicillin and some had been used continuously
tor several years without problems, but with the hepatic event

occurring only after the administration of kava. It is of note
that the reports stated that there was no other therapy in
seven and in eight others the concomitant therapy mentioned
is assessed as not causing hepatotoxicity.

Benefit-risk

A comprehensive assessmenl of the safety of kava prepara-
tions would have towceigh the claimed relative benefits of kava
against its perceived (or, ideally measured) comparative risk.
In future, new studies evaluating the mechanism of toxicity,
or data on product characteristics, manufacturing and quality
control, as well as post-marketing surveillance studics, will
contribute to this asscssment. Appropriate study outcomes
and biological assays may have Lo be developed. The issue
of the synergistic effect of multiple plant constituents, part of
the plant used in the preparation of the extracts and type of
extraction method should also be considered when evaluating
both safety and cfficacy of kava preparations (Spinella 2002).
Hagemann (2003), states that a complete evaluation also has
te take into consideration the possible effects of regulatory
decisions such as cancelling a license or banning a product a
priori without an evidence-based justification. Such decisions
must not result in a shift to therapeutic alternatives that may
be even less researched, or whose application entails greater
or mare severe risks, or that may be more costly.

Several initiatives have been established to address these
and other important issues. The most recent is that of the
MHRA agency in the UK that has called stakeholders to par-
ticipate in a review process of available kava evidence. The
final report ‘Report of the Committee of Safety of Medicines
Expert Wotking Group on the Safety of kava’ is available from
the website: www.mhra gov.uk.

Post-marketing surveillance

Current cases of adverse events associated with kava raise
many new {and controversial) issues. However, according to
our literature review, alcohol and acetome extracts appear
acceptable and safe for the treatment of anxiety and related
disorders. But a lot of uncertainties remain. Good post-mar-
keting surveillance studies are essential and should not rely
exclusively on spontancous reporting. Case-control studies
and prospective observational cohort studies are essential, but
because the putative hepatotoxicity appears rare, the cohort
studies would need Lo be large. The accumulation of large
cohorts of kava users, taking a variety of kava products, should
provide many opportunities for scientific study, including real
incidence, differences between extracts, ethnic or regional
diflerences, identification of risk factors, case-conlrol studies,
identificalion of interactions and pharmacogenetic studies.

Toxicological research

Further comparative toxicity studies among kava users,
both in indigenous populations and Western populations
are required. Further evidence-based research should focus
on the safety of all the different types of kava preparations
{organic extracts, synthetic and water based) used in clinical
practice. Controlled clinical and non-clinical studies are nec-
essary to determine the possible mechanisms of liver toxicity
of the various kava lactones and other chemicals identified.
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Such studies may then lead to the development of less toxic
kava products, to the identification of a subpopulation of indi-
viduals that should not use kava or to additional mandatory
cautionary requirermnents, including label claims and warn-
ings, if needed {Anke and Ramsan 2004). In the meantime
physicians and patients should continue to be alert to possible
hepatotoxic side effects in the course of kava treatment, to
stop the treatment at first suspicion and to undertake a care-
ful diagnostic work-up ruling out all other causes {Teschke
2003}. Further research into kava products is neccssary to
gain information about the pharmacokinetics, particularly
distribution, metabolism, and hepatic elimination mecha-
nisms as well as the mechanism of liver toxicity itself,

Quality control

Of primary importance on the producer side, is the devel-
opment of adequate quality control and regulated produc-
tion. Standards for the cultivation and processing of kava
before its pharmaceutical processing need to be established
and enforced. Tt would appear that the ‘correct’ cultivar(s)
and plant parts for medicinal use are known, The use of
other cultivars or similar species, or aerial parts of the plant,
could increase the risk of toxic ctfects. Raw kava produced for
manufacture should be certified according to the standards
sct and pharmaceutical companies have a responsibiity for
using only those sources that meet these standards.

Clinical review of case reports

Preceding comments derive from the literature review.
With a pharmacovigilance and pharmaco-epidemiclogi-
cal approach, there is evidence that there is a greater risk of
hepatotoxicity with the organic extracts than with synthetic
or water products. The case report analysis suggests a likeli-
hood that kava products of any typc can be harmful to the
liver and that this can be serious. This problem appears to
occur rarely, but there is no good information on incidence.
While there is evidence that some of the cases are due to
direct toxicity, there is evidence that other factors may, per-
haps more often, be responsible. These include pre-existing
liver disease e.g. hepatitis C, or alcohol related liver problems,
kava-drug or kava-herb interactions, idiosyncratic responses
vither immune mediated or metabolic, and overdose. The use
of kava with known hepatotoxic drugs should be avoided. Tn
terms of potential interactions, kava should not be used with
antipsychotics, other anxiolytics and anticoagulants, Where
pharmacogenetic testing is available, it would be desirable to
determine the presence or absence of enzyme abnormalities
in the cytochrome P450 system. Some pharmacogenetic labo-
tatories have developed straightforward and cheap methods
of doing this without reliance on blood samples,

Interactions

Kava products have a high propensity to cause kava-drug,
and probably kava-herb interactions. Over 200 possible or
potential kava-drug interactions have been listed (Section ITB
tables 13-15). Some of these will affect the liver. Co-medi-
cation with anxiolytics, antipsychotics and antithrombotics
should be avoided and a decision on the use of other drugs
with kava should only be undertaken after the potential for

interaction has been checked. Use with other potentially
hepatotoxic drugs should be avoided.

Pharmacoepidemiology

Using denominator data in the form of daily doses of vari-
ous kava products sold, it has been possible to compare rates
of hepatic events by extract type. The results suggest that there
is a higher rate of hepatotoxicity with acetonic and ethanolic
extracts than with synthetic products. This is a key finding,
although the rates are based on sales figures only and num-
bers arc small. The results also show that the differences are
independent of age, gender, dose, duration of use, concomitant
therapy and alcohol use and are unlikely to be confounded by
other disease states. This suggests, at least in part, that the liver
toxicity is not due to the kava lactone content, but other chemi-
cals extracted that are not present in the synthetic product and
not bivavailable in water suspensions of kava. It is impossible
to make a comparison of rates with water-based products.

Risk factors
In the absence of epidemiological studies it is ditficult to

identify risk factors for hepatic reactions with certainty. How-

ever there is evidence for the following:

* Acetonic and ethanolic extracts

*  Alcohol

* Co-medication with potentially hepatotoxic medicines

* Co-medication with potentially interacting medicines:
kava has been shown to inhibit a variety of eytochrome
P450) enzymes.

¢  Pre-existing liver disease

¢ Significant overdose {see section on liver transplants), but
within the usual range, there is no evidence that higher
dose carries increased risk

* Genetic polymorphisms of cytochrome P430 enzymes.
2D deficiency has been associated with cases, but there
may be others that are significant.

Pharmacovigilance versus clinical trials

It might be considered Lhat the findings of the review of
case reports are inconsistent with the findings of the review
of clinical trials and experimental studies. However, this
apparent incompatibility is a common situation. Clinical tri-
als usually involve insufficient numbers of patients and do
not continue for a sufficient length of time to reliably detect
rare reactions, In addition, they are generally designed to
assess efficacy and while they collect safety information, the
miethodology is not primarily aimed at detecting potential
toxic effects. Many common or serious reactions have been
missed in good quality clinical trials and have been revealed
only through effective pharmacovigilance, prospective obser-
vational cohort studies such as cohort (prescription) cvent
monitoring, published case reports in the literature or case
control studies following signal identification. The absence of
reports of hepatotoxicity in clinical trials does not mean that
these reactions do not occur.

Recommendations
Should kava products be used as medicines, then the fol-
lowing are recommended in terms of safety:
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Ethanolic and acetonic extracts should be avoided.
Synthetic products should be available.

Products should be developed from water-based suspen-
sions of kava.

A pharmacopoeial standard for kava products should be
created.

Further research should be undertaken on the identifica-
tion and toxicology of the chemical constituents of acetonic
and cthanolic extracts.

Cohort event monitoring studies should be undertaken
on all products, including thosc that are synthetic and
water-based.

Overall summary

Conclusions

1.

[

10.

11.

The case reports of liver injury associated with the use of
kava products provide a significant concern of a causal
relationship in the absence of other identifiable risks of
liver diseasc.

The chemical component(s) of kava products responsible
for hepatotoxicity have not been idenlified.

The strong potential for kava-drug interactions, genetic
differences in the cytochrome P enzyme system, heavy
alcohol use and previous liver disease are potential risk
tactors for hepatotoxicity with kava. In addition, the
cultivar of Piper methysticum used and the plant part are
relevant to satety.

Other mechanisms proposed for hepatotoxic cffects are
immune mediated idiosyncrasy, the presence of the alka-
loid pipermethystine in organic solvent extracts and loss
of the protective effect on the liver of glutathione with the
organic solvent extracts.

The incidence of hepatotoxicity with kava is unknown.
Published estimates are unrealistically low. Neverthetess,
the incidence is likely to be uncommon or rare.

There is some evidence of a higher risk of hepatotoxicity
with acetonic and ethanolic extracts. This suggests that
hepatic events occurring with products prepared from
Lhese extracts are non-randem.

Alcoholic and acetonic extracts of kava may include toxic
substances e.g. alkaleids, not present in synthetic prod-
ucts, ot not bioavailable in water extracts.

{On present knowledge, synthetic products and water
extracts should have a lower risk of hepatotoxicity.

A variety of cultivars of Piper methysticuns, and some other
similar species have been used by pharmaceutical com-
panies for the preparation of medicinal kava. A variety of
planit parts has also been used.

The chemical composition of raw material from different
specics, cultivars and plant parts is not equivalent and in
some instances has not been investigated.

Clinical trials of kava have not revealed hepatotoxicity as
a problem.

12. Most experimental studies have failed to demonstrate a

toxic cffect on liver cells by kava.

Summary of findings

1.

Of the 93 case reports of hepatotoxicity that have been

collected and analysed there were seven fatalities and 14
liver transplants.

Eight cases were classified as having a probable retation-
ship between the use of kava and liver disorder. This
means that there was no factor present other than kava
that was likely to cause liver injury.

There were 53 cases classificd as having a possible rela-
tionship. Some of these cases will have a causal relation-
ship with kava and some will not.

Five patients had a positive rechallenge, presumably to
kava alone.

All seven deaths were classified as having a possible rela-
tionship with the use of kava, as were 10 of the 14 liver
transplants. By definition of the term ‘probable” in phar-
macovigilance practice, deaths and transplants cannot be
coded as such. It is likely that some of these cases were
related to kava use.

Five of the case reports were from the use of water ‘extracts’
{but only two were prepared in the traditional manner);
two were coded as probable and three possible.

Summary of recommendations

1.

Further rescarch into kava products is necessary, in par-

ticular to identify and gain information about the toxicol-

ogy of the non-kava lactone constituents. This needs to
include any differences between root and rhizome.

Should any kava product be considered for approval by

regulatory authorities, the following should be imporlant

considerations:

2.1 Post-marketing surveillance and research

2.1.1. A risk management plan should be drawn up
early in the approval process. This plan would
include suggestions for pharmacoepidemiologi-
cal studies, in particular cohort event monitoring,
preferably with international collaboration. These
studies should be undertaken on all products,
including synthetic and water-based. Reliance
should not be placed on spontaneous reporting
alone for post-marketing surveillance.

. Pharmacogenetic studies should be undertaken
to determine differences in cytochrome P450
metabolic enzyme activity and any relationship
to hepatotoxicity. This could be undertaken
using case control studies, ideally nested case
control studies of cohorts of users of kava from
cohort event monitoring studies.

i3
—
L2

. Products from water-based suspensions and
further synthetic preparations should be
developed and tested in clinical trials and
consideration given to using these in preference
to acetonic and ethanolic extracts.

2.2. Conditions of use

2.2.1. Tt would seem advisable that all kava products
prepared as pharmaceuticals be available on
prescription only in order to better monitor
their use and apply necessary controls.

Kava should not be used in patients with liver

disease or a history of such, nor in paticnts who

take excessive alcohol.

222,
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2.2.3. Warnings should be made available about the
extensive risk of interactions with other drugs or
herbal preparations. In particular, kava should
not be used with antipsychatics, other anxiolytics
or antithrombotics because of the risk of interac-
tions which could include effects on the liver.

2.3. Standards

2.3.1. A pharmacopoeial slandard for kava should
be created. This should address the issues of
quality, plant parts, dosage and methods of
preparation. The findings of this review indi-
cate that:

2.3.2, Only the rootor thizome of Piper methysticum G
Forst should be used for preparation of medici-
nal kava. No other species and no acrial parts
should be used. Agreement should be reached
on the appropriate cultivar(s).

2.3.3. Adequate quality control measures standard-
ized across the producing countries with agreed
standard operating procedures, should be insti-
tuted for growth, harvesting and processing of
the raw kava root or rhizome.

Opinion on key question

1. Evidence from our review of case reports suggests that
kava lactones in any type of product may rarely causc
hepatic adverse reactions because of kava-drug inter-
actions, excessive alcohol intake, metabolic or immune
mediated idiosyncrasy, excessive dose or pre-existing
liver disease.

2. In addition to this background incidence, products made
from acetonic and ethanolic extracts appear to be hepato-
toxic on rare occasions, seemingly from non-kava lactone
constituents. The incidence is unknown, but is more sig-
nificant than the background effect in 1.
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