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Abstract:

Until recently, kava has been regarded as a medicinal plant with a very favourable risk profile and a
distinct efficacy. On first sight, the current discussion of potential deleterious effects of kava
medication on liver metabolism seems to reverse the risk-benefit ratio, and calls for a closer look at the
available data of the observed adverse effects on the liver in connection to kava intake. Within this
analysis, we report background data on a total of 76 case reports dating from the years 1990 to 2002.
This database consists of 37 case reports from the German “BfArM” (plus five duplicate/triplicate
entries of otherwise identical case reports), five cases from the Swiss SWISSMEDIC” (formerly
“1KS”), two case reports published in the German public press, three cases from the medicinal
literature, 20 case reports from the US American FDA, two case reports from the British MCA, one
from the Australian TGA, three from Canada, two from the French ADM and finally one case from
the Pharmacovigilance Working Party of the EMEA. 14 of these cases are obviously not connected to
kava intake. In 22 case reports a potentially hepatotoxic concomitant treatment was identified. In six
cases there is considerable doubt concerning the causality of kava, whereas in 30 other cases the
available data is too fragmentary for an assessment. This leaves four cases where a certain probablility
of hepatotoxic effects by kava can be established. In only one these case reports kava was taken
according the dosage recommendations of the German commission E monograph. As a conclusion,
hepatotoxic effects of kava intake cannot generally be ruled out. However, in comparison with
alternative treatments for stress and anxiety disorders, respectively in comparison drug intake related
hepatotoxicity in general, the risk of adverse liver effects seems to be very low.
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On November 8, 2001 the German Bundesinstitut fir Arzneimittel und Medizinprodukte (BfArM, Federal
Institute for Drugs and Medicinal Devices) announced a drug safety protocol concerning products containing
extracts from the roots of the Oceanian kava shrub (Piper methysticum) in order to reevaluate the risk-benefit
ratio in the light of recently published case reports of hepatotoxicity. This drug safety protocol was concluded
on June 14, 2002 with a ban of all kava containing products, just 2 weeks after switching kava products from
“OTC” to “prescription only”.

Whereas the Swissmedic, formerly called “Interkantonale Kontrollstelle” (IKS, Intercantonal control agency)
had already concluded a drug safety protocol for hepatotoxic effects of kava largely without convincing
results in 2000, reports from other countries are mostly scarse. Within this review, seven case rather
fragmentary und therefore unassessable case reports from Australia, Canada, France and the UK are
presented. In the United States, general practitioners were retrospectively asked to screen their patient data for
possible cases by a “Dear doctor letter”, thus generating a total of 20 case reports from the FDA. These cases
were also included into this analysis.

As a source of information for this review the following sources were used:



e line listings of the German BfArM dated September 11 resp. November 2001 and May 24, 2002

< additional details provided by the BfArM in the ban of kava products dated June 14, 2002

e additional details provided by an expert report of the BfArM in a law suit against the German authorities filed by some
German producers

e additional details from the producers of the suspected kava medications

e detailed background data from the Swiss IKS forwarded to the producers of kava products in the process of the drug safety
protocol of 2000

e aretrieval from the pharmacovigilance database of the WHO dated January 31, 2000

e aline listing and background information of the British MCA dated February 14, 2002

e acommented line listing of the EMEA dated July 10, 2002 including case reports from France, Canada und the UK

« aline listing of the FDA dated March 2002

e acase report pubished by the Australian TGA

e public media reports with additional details forwarded by the German BfArM

« the medicinal literature.

Even though the EMEA and the MCA did not use proper identifiers for the single case reports, the
correlation of the data allowed a clear identification of the different case reports within the line
listings, thus avoiding a multiplication of otherwise identical cases. Whereever concomitant
medications were used, the medicinal literature was screened for hepatotoxicity of the respective
drugs, using Medline as a database source with the search items “liver”, “hepat*”, “icter*”, “jaundice”
and “transaminas*”. Wherever a more profound analysis was required, the retrieved literature was

scanned for further citations of related case reports.

Table 1: The different case reports can be sorted as follows:

Classification Case No. Entry no. Number
of reports
Analyzed cases in total All - 76
Double or triple entries 97002825/97003551 2.1 -
01001228/01001924/01001928 |2.2
01003950/01003951 2.3
99006200/01004110 2.4




IKS 99062501 4.10
01008989 411
01010222 4,12
02001135/02002378 4.13
02001776 4.14
02002090/02002836 4.15
FDA 14723 4.16
FDA 15035/15274 4.17
FDA 14538 4.18
FDA 10257 4.19
FDA 15466 4.20
MCA rep. (EMEA id. 2) 4.21
Kraft et al. 2001 4.22
Connection to kava doubtful 94006568 5.1 6
97002825/97003551 5.2
00008627 5.3
FDA 15281 5.4
Canadian rep. (EMEA id. 66) 5.5
French rep. (EMEA id. 63) 5.6
Connection to kava not assessable due (92901203 6.1 30
to insufficient documentation 99003911 6.2
99500453 6.3
01003089 6.4
99006200/01004110 6.5
01006229 6.6
01009681 6.7
01010536 6.8
02000370 6.9
02002541 6.10
02002732 6.11
01006939 6.12
02003278 6.13
02003559 6.14
02004364 6.15
02005178 6.16
02001414 6.17
Weekly magazine report 6.18
FDA 11444 6.19
FDA 14951 6.20
FDA 14995 6.21
FDA 15249 6.22
FDA 15250 6.23
FDA 15252 6.24
FDA 15267 6.25
FDA 15320 6.26
Canadian rep. (EMEA id. 67) 6.27
Canadian rep. (EMEA id. 65) 6.28
French rep. (EMEA id. 64) 6.29
Australien TGA report 6.30
Possible connection to kava with Strahl et al. 1998 7.1 1
mograph conform dosage
Possible connection to kava with Humbertson et al. 2001 1.2 1

otherwise unknown details




Possible connection to kava with IKS-2000-0014; 8.1 2
overdosing IKS 2000-3502 8.2

In total, only one case with a possible or probable connection to kava remains (Strahl et al. 1998

(2)), where kava was taken within the dosage recommendation of the monograph of the German
commission E. In three other cases (IKS-2000-0014 ; IKS 2000-3502; Humbertson et al. 2001 (3))

the connection appears plausible. However, in two of the “possible” cases mentioned above kava

was taken as a high dosage long term treatment as opposed to the intake and dosage
recommendations of 120 mg of kavalactones per day as defined by the official kava monograph of

the German commission E (4).

More care is required in the evaluation of case reports of adverse events

Estimates of the nature and scope of adverse drug reactions can mostly only be guessed, as in general the
available data would not be sufficient for interpretation. It is especially difficult to draw quantitative
conclusions from the reported data in regard to morbidity, mortality or the underlying causes of adverse drug
events, and attempts to extrapolate the available data to the general population would be invalid and perhaps
misleading (5).

Most of the kava case reports are fragmentary, and seemingly not much care was invested in the research of
background data. The collection of facts and backgrounds of a case reports is frequently hard to achieve, as
more often than not the patients and the treating physicians do not provide any substantial information. In
addition, German general practitioners not used to the elucidation of adverse events often do not know how to
handle case reports. When herbal medicinal products are involved, the personal likes or dislikes may also bias
the evaluation. However, even the rejection of plant derived drugs must not lead to evaluations where the
herbal medicinal product is automatically suspicious, and other possible causes are simply not taken into
consideration. Once officially registered, a causality evaluation practically cannot be corrected. However, the
official line listings are the basic material for international risk-benefit evaluations.

A typical example is the report of the occurrence of a reversible transaminitis after the intake of max. 6
capsules of a standardized kava extract in the course of one week (BfArM case no. 02002090/02002836),
corresponding to 50 mg of kavalactones per day (6). The establishment of the causality of kava was based on
the fact that the treating physicians had read about the drug safety protocol of kava in the newspapers. The
possible effects of the antirheumatic and gastric treatment of the general practitioner, consisting of
sulphasalazine, diclofenac and omeprazole - all with well known liver side effects - were not taken into
consideration. A closer look at the clinical data and laboratory parameters allow to assume a hepatic reaction
of the idiosyncratic-metabolic type, consistent with diclofenac and omeprazole on long term treatment, but
not with kava on short term and low dose intake.

When the collection of the background data finally allowed a realistic interpretation of the case report, there
was already an entry into the official line listing of the BfArM based on the primary evaluation of the
physicians. An international exchange of case data between the drug authorities will now show another case
where kava was the suspected medication - backed by the BfArM which despite of an overwhelming mass of
data simply denied the possibility of hepatic adverse events induced by the concomitant treatment. Thus,
more care is required from all parties involved when it comes to speaking a verdict on a given medication.
Kava - inefficious and risky?

Drug safety protocols are a tool for the amelioration of drug safety. In the case of kava, neither a ban of kava
products nor a switch from OTC to prescription only seems an adequate response to the facts derived from
the case reports. However, not only the risk of kava products is discussed, but also the efficacy is questioned.
So, before the potential side effects of kava and the case reports are discussed, the efficacy and quality of
modern kava extracts shall be regarded.

Efficacy of kava extracts

The indication areas of extracts from kava roots are the treatment of restlessness, stress symptoms

and mild anxiety disorders. As there is no addiction to kava, and side effects were not oberserved

in a relevant magnitude, over the last decades preparations from kava were established as efficous



and low risk alternatives to chemically defined drugs in the same field of application, especially
when the use of strongly acting benzodiazepines is considered inadequate.

In the official German monograph (4) kava preparations are stated as efficous and well tolerated
medications for the treatment of nervous anxiety, inner tension and restlessness. This monograph
was based on a multitude of older studies, to which meanwhile a number of confirming studies
compliant to modern standards were added. In comparison to other herbal medicinal products, the
claimed efficacy is rather well documented and confirmed though the positive evaluation in actual
metaanalyses (7-9). The preclinical and clinical data the German monograph is leaning on was
published in reviews (e.g. (10)). In table 2 some of the original studies published after the
appearance of the German monograph are shown. Whereas all studies confirmed the efficacy of
kava, not a single one provided hints on adverse effects - if the occasional unspecific reaction of
the mild gastrointestinal type is neglected. Such reactions can be found under placebo in the same

frequency. All taken together, there can be no reasonable doubt concerning the general efficacy of

kava. However, the German BfArM did not accept the overwhelming mass of positive studies,

arguing that not a single study was performed in a GCP compliant protocol testing the claimed

indication area and the dosage scheme of 50-120 mg of kavalactones per day. The data from the

more than 15.000 patients in open studies were equally not accepted as a proof of efficacy.

Table 2: Studies of the efficacy of kava extract preparations

Author(s) Study design Diagnosis Extract/ Preparation |Dosage Duration of
Patients (mg kava- treatment
(n\ lactones / d)
Warnecke et al. 1989/1990 |Placebo-controlled double |Psychovegetative and Ethanolic kava extrakt 230 12 weeks
blind study psychoreactive disorders |Kavosporal (exact data until week 8)
in peri- and
postmenopause (20)
Kinzler et al. 1991 Placebo-controlled double |States of anxiety, tensions |Acetonic kava extrakt 370 4 weeks
blind study and excitation (29) Laitan
Warnecke et al. 1991 Placebo-controlled double |Psychovegetative and Acetonic kava extrakt 370 8 weeks
blind study psychoreactive disorders |Laitan
in peri- and
postmenopause (20)
Siegers et al. 1992 open study States of anxiety, tension |Acetonic kava extrakt 335 6 weeks
and restlessness (4049) Laitan
Spree und Croy 1992 open study States of anxiety and Ethanolic kava extrakt 340 35 days
nervous restlessness Antares
(1673)
Malsch und Kieser 1993 |Placebo-controlled double |Anxiety of non psychotic [Acetonic kava extrakt 1. Week: 5 weeks
blind study origin (40) Laitan 35-210 mg
2. - 5. Week: 210 mg
Woelk et al. 1993 Reference-controlled States of anxiety, tensions [Acetonic kava extrakt 370 6 weeks
double blind study against |and excitation (55) Laitan
Bromazepam / Oxazepam)
Lehmann et al. 1996 Placebo-controlled double |States of anxiety, tensions |Acetonic kava extrakt 370 28 days
blind study and excitation (29) Laitan
Volz und Kieser 1997 Placebo-controlled double |Phobia and generalited Acetonic kava extrakt 370 24 weeks
blind study states of anxiety (52) Laitan
De Nicola 2002 [unpubl.] |Double blind study Anxiety syndrom in the Ethanolic kava extrakt 200 mg 28 days
(200 mg kavalactones vs. |elderly patient (33) correspnding to Kavasedon,
20 ma kavalactones) Kavain Harras and Hvnaosedon




Mittmann et al. 2000

non blinded group
comparison against
benzodiazepines

presurgery anxiety (26)

Ethanolic kava extrakt
Kavasedon

Singe dose the evening
before and the morning
of the surgery, each
100 mg

acute

[2001, unpubl.]

and restlessness

Maoni

Boerner 2001 double blind study vs. Generalized states of Ethanolic kava extrakt 1120 8 weeks
opipramole resp. buspirone |anxiety (127) Maoni

Co. Biocur, Holzkirchen |open study States of anxiety, tensions |Ethanolic kava extrakt 120

[2001, unpubl.] and restlessness (ca. 3600) (Kavacur

Co. redinomedica, open study States of anxiety, tensions |Ethanolic kava extrakt 50 - 100

Miinchen [2001, unpubl.] and restlessness (ca. 200) |Kavasedon

Co. Lichtwer, Berlin open study States of anxiety, tensions |Ethanolic kava extrakt 120

(> 1.000 patients)

Quality

The quality of herbal medicinal products is defined by botanical and agricultural parameters such as variety,
origin, growth conditions and harvesting methods as well as by phytochemical parameters such as
composition of active ingredients and conformity of batches.

Kava is one of the few plants, where the active constituents are well known and have been investigated in
clinical and toxicological studies. The anxiolytic and spasmolytic effects are attributed to a group of
styrylpyrones called kavapyrones or kavalactones. Their efficacy was demonstrated in pharmacological
experiments with isolated and pure compounds. In the past, the most important active constituent was said to
be Kavain, which was introduced into therapy as synthetic racemic (£)-Kavain. The efficacy of such products
was demonstrated in clinical studies (table 3). However, the natural mixture of compounds in total extracts
seems to have better effects than the isolated kavalactones, possibly due to synergistic effects or a better
absorption of the compounds from the extract (27 ).
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As the constituents responsible for the efficacy of kava are well known, the production of extracts with a
reproducible composition is comparatively easy. The internal composition of roots with a defined origin is
very constant and probably is genetically controlled. Thus, a constant composition of the multi-compound
mixture of kavalactones is easy to maintain. In figure 2, the compositions of various root lots from the same
origin in Oceania is shown - without revealing relevant year-to-year differences between the single lots.

Batch conformity of kava extracts
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Fig. 2: Distribution of kavalactones in different lots of kava roots used for the production of Kavasedon®
Table 3: Studies of the efficacy of (+)-Kavain

Author(s) Study design Diagnosis Extract/ Product Dosage Duration of
No. of Patients (n) (mg kava- treatment
lactones / d)
Moéller and Heuberger Placebo controlled double |Anxiety in neurotic and Neuronika 3200 4 weeks
1989 blind study psychosomatic disorders
(20)
Lehmann et al. 1989 Placebo controlled double |Anxiety in psychosomatic |Neuronika 2200 4 weeks
blind study and reactive disorders (26)
Unger 1998 open study Psychovegetative disorders |Neuronika in the first 2 weeks 2[4 weeks
(2944) 200 mg/day, then
individually dosed
Lindenberg and Pitule- Reference-controlled Anxiety in neurotic and Neuronika 3200 28 days
Schddel 1990 double blind study psychosomatic disorders
(20)
Staedt et al. 1991 Placebo controlled double |Anxious depression in Neuronika 3200 12 days
blind study pulmonary diseases (60)
Moller et al. 1992 Placebo controlled double |Angst bei ()-Kavain-Capsules 3200 6 weeks
blind study Benzodiazepinentzug (42)
Pilz 1994 Reference-controlled States of anxiety (25) ()-Kavain-Capsules 3200 4 weeks
double blind study vs.
thioridazine
Tolerability

Kava extract is doubtlessly efficous, and the phytochemical quality is reproducible with reliability. But what
about tolerability?

Kava intake does not only have a tradition of more than a thousand years in the South Pacific Area. Extracts
and preparations of this plant have been used in Germany since at least 1886 (35), so one can look back on a
broad experience with preparations of this plant. Up to now, all ethnopharmacological, pharmacological-
toxicological and clinical data leave no room for doubts concerning the efficacy and tolerability of kava.



The implementation of the drug safety protocol was explicitely explained with the potential liver risk of kava,
however in this situation a “view beyond the own fences” to evaluate other side effects and interactions
should undoubtedly be made. From the patient leaflets of drugs and the section “side effects” contained
therein, the actual relevance of the various possible side effects can hardly be deduced. In many cases
notifications of side effects are based on reports of single cases whose causality is often not sufficiently
proven. On the other hand non specific side effects like “nausea” or “dizziness” are frequently subject of
spontaneous reports if the patient finds corresponding effects in the patient’s leaflet and she/he can hold the
administration of a drug responsible for her/his lack of wellbeing.

Unspecific side effects

There is a range of mostly vegetative symptoms frequently reported as non desired effects of drugs which,
however, are regularly observed from the administration of placebo (5;36) or even in nontreated study groups
(037). Thus, symptoms like headache, nausea or dizziness are mostly subjective and occur equally in the
absence of drug ingestion. Reidenberg et al. (37) reported symptomatic complaints of a type that might be
considered to represent adverse drug reactions in 81% of the study population not receiving medication (37).
The cause of such symptoms frequently is not the drug itself but the procedure of drug intake (38-40). Such
effects are also called displacebo or nocebo effects (39). Nocebo effects frequently result from reading the
product’s leaflet, others might be related to the personality structure of the patient. A special nocebo
responder type has not been characterized. In the case of kava non-specific symptoms such as lack of
appetite, nausea, stomach ache, diarrhea and light head ache might count among the nocebo effects.

In a postmarketing surveillance study monitoring 4049 adults taking an average of 105 mg of kavalactones
per day (15) 61 adverse events were reported, mainly mild and reversible gastrointestinal complaints and
“allergic reactions”. In approximately half of the cases the relationship to kava was rated as probable by the
treating physician. However, due to the nature of postmarketing surveillance studies these assessments can
only be treated as educated guesses. Similar observations were made in another postmarketing surveillance
study with 3029 participants (41). Of this study group, 69 patients reported adverse events, again mostly
gastrointestinal complains, headache or dizziness, next to nine cases of “allergic reactions”. Being potentially
dangerous, the latter reaction would normally imply a thorough examination. However, the notion “allergy” is
mostly used in an inflationary way in Germany, mostly implying cutaneous reactions or unspecific
gastrointestinal complaints in the self assessment of the patients. Even though allergies would have to be
expected to occur in a given number of patients, as it would be the case with any other natural or chemically
defined material, on close inspection most “allergies” stated in spontaneous reports of the patients themselves
turn out to be unspecific adverse events with questionable relationship to the drug ingested. The rules of
postmarketing surveillance studies do not allow to make corrections to the assessments of the treating
physicians, who themselves in part just relay the indications of the patients. Thus, publications of PMS
studies must always be interpreted with special care concerning indications of adverse events.

Stevinson et al. (42 ) compared the frequency and type of adverse events in 9 placebo respectively reference
controlled studies. Typical complaints were tiredness, gastrointestinal symptoms or headache. In most studies
the very same adverse events occurred in higher number within the placebo or reference group, a fact that
confirms the oberservations as unspecific “nocebo” type reactions.

Acute intoxication

Heavy chronic consumption with binge use has resulted in headache, sore eyes, generalized muscle weakness,
abdominal pain, disorientation and hallucinations (43). The observation of such effects is not surprising, as
kava is a rather effective muscle relaxant. Also, the sleep inducing effects in high dosages have been known
since the discovery of kava by the Western seafarers (10). However, the dosage needed for triggering such
effects is in no way comparable to the daily dosage of 60 to 120 mg of kavalactones as recommended by the
German monograph (4), with a huge safety factor of at least 10 times the recommended dosage (42 ). In the
case of an acute intoxication reported by Chanwai (2000), the effects disappeared by themselves few hours
after the incident happened, without leaving behind any damage (43).

Allergic reactions

Allergies are stated in the package leaflets as potential adverse events of kava. We already commented on the
misuse of the term as a synonym for any unspecific reaction in a timely cornnection to drug intake. However,
allergies to kava have in fact been observed, though of cutaneous type (44). Jappe et al. described two cases
with positively identified allergic skin reactions to kava intake (44 ). Similar reactions were observed by
Guro-Razuman et al., Schmidt et al. and Suss et al. (45-47). Typically, the reactions are characterized by an



itching erythematous rash reacting positively to kava discontinuation and corticosteroids.

Oculomotoric side effects

The inclusion of oculomotoric side effects (temporal disturbances of the accommodation, enlargement of the
pupils and disorders of visual coordination and eye movements) to the patient’s leaflet was supposedly due to
ethnopharmacological observations in the Pacific area. Comparable effects have never been published in the
scientific literature on kava. In order to obtain a muscle-relaxing effect strong enough to block the eye
movements unrealistically high doses would have to be taken. However, the German physician’s committee
for drug safety reports four unconfirmed spontaneous notifications referring to oculomotoric disorders. The
risk of non-desired oculomotoric effects should be extremely low.

Extrapyramidal effects

Parkinson-like effects after ingestion of kava preparations were described in the American medicinal
literature (48). They were observed in 4 patients displaying oral and lingual dyskinesias, involuntary neck
extension, tonic rotaions of the head, painful twisting movements of the trunc, involuntary upward deviation
of the eyes and Parkinson attacks. Causality, mechanism of the observations and origin respectively quality of
the used kava preparation are however unclear. Since the observed side effects were reversible by
administration of biperidene, the authors deducted a dopamine-antagonistic effect of the kava extract. This
side effect resembling neuroleptics is however not compatible with the pharmacological properties of the
kavalactones and the kava extract. It is possible that the patients had taken neuroleptics without informing the
examining personnel. Dyskinesia can have also other reasons: so far about 50 possible risk factors and
underlying diseases are known. A causal relationship between extrapyramidal side effects such as dyskinesia
and the ingestion of kava preparations cannot be considered as established. Moreover, it is very improbable.
In a recent review of the safety of kava Stevinson et al. (2002) suggested to avoid the intake of kava for
patients under treatment with levodopa (42), even though conclusive data about the effects of kava on
dopamine do not exist.

Interaction: Kava and alcohol

Consumption of alcohol and intake of kava has to be seen under two aspects: under the aspect of a possible
potentiation of the mutual effects and under the aspect of hepatic elimination. Like ethanol, kavalactones have
CNS sedative effects, thus a mutual potentiation might be expected. Based on this assumption, the authors of
the monograph “Piperis methystici rhizoma” (4) formulated: “A potentiation of the effect of CNS acting
substances like alcohol, barbiturates and psycho-active drugs is possible”. This interaction was underlined by
animal experiments. Ethanol significantly prolongates the sleeping time after administration of kava-extract
(200 mg extract per kilogram body weight p.0.) in animals. In addition, kava extract increases the toxicity of
ethanol, shown experimentally by LDs, measurements ((49). On the other hand, in these experiments the
dosage of ethanol and of kava was far from being realistic for human application. In contrast to these animal
studies dosages up to 300 mg kava extract per day did not influence concentration, vigilance and motoric
abilities of human test persons beyond the effects of the concomitantly given alcohol (50-53) (see table 4) -
with the exception of the study of Foo and Lemon (1997) (54), who found greater impairment with the
combination of kava and alcohol than with either drink alone. According to Stevinson et al. (2002) (42) these
conflicting findings may be due to the quantity of kava rhizome consumed (1 g per kg bodyweight), a dose by
far superior to those ingested with standardized drug preparations. In addition, the observation of aboriginal
kava drinkers did not reveal impairment on cognitive performance, memory and coordination (55). In
contrast, some controlled studies even led to the conclusion of enhanced cognition under the influence of
kava (table 4).

Table 4: Kava studies on safety parameters and concentration ability under the influence of ethanol or
psychoactive drugs

Authors Study design No. of patients (n) |Extract/ Product Dosage Duration of
(ma kava-lactnnes /' [treatment
Saletu et al. 1989  [Double blind study against | Healthy volunteers |Kavain 200-600 single dose
placebo and clobazepam (15) Neuronika
Herberg 1991 Placebocontrolled double |Healthy volunteers |[Acetonic kava extract (3 70 15 days
blind study (20) Laitan
Johnson et al. 1991 [Single blinded Healthy volunteers |Acetonic kava extract [300-600 mg extract |1 week
placebocontrolled study 6 Lait
(6) aitan
Herberg 1992 Placebocontrolled double | Healthy volunteers |[Acetonic kava extract (3 70 8 days

blind study (20) Laitan




Herberg 1992 Placebocontrolled double |Healthy volunteers |[Acetonic kava extract (3 70 8 days
blind study (20) Laitan

Miinte et al. 1993 Dogb'e blind cross over  |Healthy volunteers |Acetonic kava extract 600 mg extract 1 week
study (12) Laitan

Gessner and Cnota El'f’icgb?cgﬂt_m”ed double |Healthy volunteers |Ethanolic kava extract |1 120 single dose

INa stuay In cross-over

1994 design against placebo and (12) Antares
diazepam

Heinze et al. 1994  |Double blind study Healthy volunteers |Acetonic kava extract (600 mg extract 1 week

(12) against placebo |Laitan

Herberg 1996 Reference contolled Healthy volunteers |Ethanolic kava extract |2 120 14 days
double blind study in cross 18 Antares
over design against ( )
bromazepam

Regarding the hepatic elimination in persons suffering from alcohol addiction there are no specific results of
examinations for kavalactones or kava extracts, however the results of other studies with lipophilic drugs (62-
64 ) can probably serve as a model in the case of kava. The hepatic elimination in alcohol addicts is changed
as follows:

e decreased elimination of lipophilic drugs when taken with alcohol
e increased elimination due to the induction of microsomal enzymes in the alcoholic interval
< generally slowed down hepatic elimination in severe alcoholic liver damages.

In the individual patient these mechanisms can hardly be separated, and therefore the effect on the speed of
elimination is not predictable (64). As a preventive measure for drug safety patients who take kava
preparations should restrain from consuming alcohol.

Interaction: Kava and CNS-active drugs

There are also animal experiments treating interactions (sleep-prolongating effects) with hexobarbital (65).
With barbiturates having practically disappeared from the market, the expectation of similar effects when
combining kava with benzodiazepines or psycho-active drugs (e.g. (53)) is based on an analogy. There is one
case report from Almeida et al. (1996) stating an interaction in form of disorientation and lethargy in a 54
year old man who concomitantly ingested cimetidine, alprazomale, terazosine and kava. He was hospitalized
and regained his alertness after several hours (66). The patient denied the intake of an overdose of either
medication or of alcohol. This report was subsequently heavily criticized. The American Botanical Council
suggested that the reported state of the patient was more likely to be attributable to the intake of alprazolam
alone or an interaction between alprazolam and cimetidine or terazosin.

In contrast to the case presented by Almeida et al. (1996), for a combination of kava extract in a dosage of
240 mg kavalactones per day and bromazepam in a dosage of 2x4,5 mg per day no synergistic effects could
be found (61 ), so this matter will still have to be clarified. On the other hand, from the pharmacological point
of view it does not make sense to concomitantly ingest kava and a benzodiazepine. Thus, the case presented
by Almeida et al. (66) would not alter the risk-benefit ratio for the regular intake of kava preparations. As
with alcohol the uncontrolled and parallel ingestion of kava preparations and psycho-active drugs should
generally be avoided.

Interaction: Kava and caffeine?

Donadio et al. (2000) published a case report of a 29 year old man who - after ingesting a herbal
combination product composed of 500 mg guarana, 200 mg of gingko and 100 mg of kava
experienced a rhabdomyolysis. He stated diffuse severe muscle pain, passed a dark urine a few
hours after ingesting the preparation, and displayed considerably elevated blood creatine kinase
and myoglobin values without showing signs of an underlying metabolic myopathy (67). The
patients condition improved within six weeks. Based on the findings of Schelosky et al. (48), who
had claimed to have observed antidopaminergic effects of kava, the authors believed that the

effects of the caffeine in guarana in combination with the postulated antidopaminergic and



neuromuscular blocking effects of kava might have been relevant in this adverse effect. Again, as
with the mentioned case reports of extrapyramidal effects by Schelosky et al. (48), the supposed
antidopaminergic effects of kava are not compatible with the known pharmacologic properties. In
addition, the total amount of caffeine ingested with the herbal combination is not significantly
different from what would come from normal coffee or tea consume. Even without knowing the
exact amount, the caffeine content in guarana can be estimated to 8%, corresponding to 40 mg of
caffeine in one tablet - approximately the amount of caffeine ingested with 1-2 cups of coffee. An
average kava extract contains 4% of kavalactones, which would amount to 4 mg of kavalactones in
one tablet. This dosage is surpassed by the factor of 30 in usual kava medications dosed according
to the German monograph (4), and by the factor of at least 300 in the Polynesian kava drinks. One
should expect that patients taking kava will not refrain from drinking coffee or tea, thus the situation
of a concomitant intake of methylxanthines and kavalactones would not be the exception, but the
rule for kava drinkers and patients under kava medication. If the combination really had the
deleterious effects attributed to it by Donadio et al. (67), myoglobinuria would have to be counted

among the most obvious and frequent adverse effects of kava.

Yellow coloring of the skin

The phenomenon of yellow coloring of skin and fingernails by ingestion of kava preparations is not - at least
in Europe - a known reaction pattern. The addition to the catalogue of possible side effects can supposedly be
traced back to ethnopharmacological descriptions in the Pacific area (68). There the “kava dermopathy” after
long-lasting ingestion of high kava doses is a known reaction which came to the attention of the early
European seafaring explorers, and which is considered a status symbol in South Pacific upper social classes
(68). The typical kava dermopathy is however not characterized by yellow skin but by a fully reversible
scaling, an effect that was used in the traditional Polynesian folk medicine in the therapy of diverse skin
affections (68). As a possible mechanism of this kava-dermopathy an accumulation of the very lipophilic
kavalactones in the subcutaneous fatty tissue was discussed, the substances themselves displaying a vivid
yellow color due to alternating double bonds in kavalactones of the yangonin type. Despite the possibility of
confusing case descriptions of kava dermopathy with icterus symptoms, a relationship with the hepatic
function does not seem to exist. Neither skin scaling nor yellow coloring of the skin are confirmed by case
reports or descriptions after ingestion of standardized kava preparations from Europe or the United States.
The phenomenon should not occur with the maximum daily dose of 120 mg of kavalactones as recommended
by the kava monograph of the commission E. However, there is one case report from the FDA (no. 14739)
stating a thickened scaly skin after ingestion of up to 300 (!) pills per day of a kava preparation with 150 mg
of extract.

Hepatic adverse effects

The case report of Strahl et al. (1998) was the first publication pointing to potentially serious hepatic adverse
effects of kava (2). The very same patient was also examined by Russmann (2001) (69). Since then, other
reports were published:

e anabstract on a case of acute hepatic failure by Humbertson et al. (2001) (3)

e acase report of cholestatic hepatitis (IKS case no. 2000-0014), with Russmann et al. (2001) and Stoller (2000) giving
additional details on the patient (69-71)

e acase report of liver failure with subsequent transplantation (IKS case no. 2000-3502), with Russmann et al. (2001) and
Escher (2001) giving additional details on the patient (70-72)

« acase report of liver failure with subsequent liver transplantation after massive overdosing of kava reported by Kraft et al.

(2001) ().

The available data point to an idiosyncratic-immunologic mechanism of liver toxicity, possibly combined



with a genetically determined cytochrome P450 D26 deficiency. Compared to the incident rate of drugs with
known hepatotoxic potential, the overall risk of liver damage under kava appears extremely low. In addition
one has to keep in mind that the documentation of the case reports listed above is far from being complete.
Besides these case reports, the only hint on changes in liver function tests can be found in the report of
Chanwai (2000) on the effects of kava in acute intoxication (43). Chanwai reported on a patient with regular
binge use of up to 40 bowls of freshly prepared kava drink a day for 14 years. All liver function tests
including bilirubin were normal, except for an isolated elevation of GGT of 94 mmol/l (normal range: 0-60) (
43). Chanwai states this finding as common under kava intake, however without indicating a literature source.
Possibly this statement was based on personal experience, which however is not backed by the experience
with the use of kava extracts in Europa.

According to the sales figures of the German Institute of Medicinal Statistics, approximately 250 million
daily doses of kava were sold during the last 10 years in German speaking countries. Correlated to this
estimation, the probability of ethanolic kava extracts being responsible for hepatic adverse effects was
calculated to 0.008 cases in one million of daily doses (73). Even if all 76 case reports had a certain causal
connection to kava, and the daily dosages of kava in other countries than Germany were neglected, the
product would still have an incidence of only 0.3 cases in one million patients. However, only four of the case
reports allow the conclude a certain probability concerning the causality by kava, thus the real number would
be much lower than 0.016 cases in one million daily doses - still by far a safer number than those reported for
benzodiazepines. The benzodiazepines count among the most safe and tolerable medications (if the problems
with addiction are neglected). Schulze et al. (74)) calculated an incidence of 0.90 cases of hepatic adverse
effects in one million of daily doses for bromazepam, 1.23 cases for oxazepam, and 2.12 cases for diazepam.
In comparison to other drugs with a potential hepatotoxicity this incidence has to be accepted as an extremely
low figure. Coming back to the case report of transaminitis mentioned above: for omeprazole, the estimations
for elevated transaminase levels are calculated as 21 cases in one million of applications (75), and for
diclofenac transaminitis is estimated to occur in 2.4 percent of all applications (_76). In addition, severe
hepatic effects occur in 36 from one million applications (77). These estimations do not seem to be a reason
for safety concerns, probably as the mentioned drugs are generally handled by prescription. One should not
forget that typical OTC drugs such as acetylsalicylic acid also show the same hepatic class reaction as other
nonsteroidal anti-inflammatory drugs, and quite frequently lead to liver toxicity (3-5% of the patients taking
acetylsalicylic acid, of those cases 3% severe and potentially life-threatening) (78-80). In addition, the switch
of oral Diclofenac from prescription only to OTC is currently discussed in Germany (81).

Liver toxicity in toxicological studies

For kava extracts as well as for the isolated ingredients a number of toxicity studies were published dealing
with the impact on liver parameters (39;82-88). Due to a centuries old tradition of kava ingestion in the South
Pacific acute toxic effects of kava can be excluded: in the South Pacific islands, hepatic adverse reactions
have never been observed (89), even though it can be expected that the folks medicine would have noted
corresponding problems and passed them on in legends, taboos or ritual rules. The legends tales from Ocania
concerning kava are well known from ethnologic studies and were reviewed by Lebot (10). Just one single
study with Australian aborigenes and a subsequent case report of neurological manifestations on long term
and highly dosed kava intoxication, combined with an increase of serum alkaline phosphatase and serum
GOT levels, might be interpreted as hints on hepatic toxicity of kava (55;90). Mathews et al. (55) state a
generally poor health status of the study population including malnutrition and bodyweight loss, renal and
liver dysfunction, altered blood biochemistry and symptoms suggestive of pulmonary hypertension in heavy
kava users. This study was heavily criticized for different reasons. The study group was selected in order to
substitute heavy alcohol abuse for something more harmless. Thus, the health status of the participants was to
our standards far from ideal from the beginning. In addition, the kava consume of the study group has to be
considered as extreme, even by South Pacific standards, and the still ongoing consumption of alcohol was not
sufficiently taken into consideration (10). Spillane et al. (91) do not give indications on alcohol consume, but
clearly state an extreme consummation of kava roots.

A tendency of personal neglection on extreme and long term usage of kava was also observed in South
Pacific communities (10). In the Australian study group kava will thus surely have contributed to the
observed malnutrition. In the past, in the Polynesian and Melanesian regions such an abuse of kava was
unthinkable due to tribal taboos and usage strictly regulated by traditions. But even if kava contributed to the
poor health status of the Australian study group, the observed effects cannot be translated to the typical




Western usage in dosages far below those ingested by the Polynesian kava drinks. Anyhow, the observations
of Mathews et al. in the Australian study group (55) are in no way related to the reported cases from kava
drug intake, neither regarding the assumed mechanism of action nor regarding the observed adverse events.
According to the manufacturers, in Europe there are meanwhile (generally unpublished) data of observational
studies of at least 15.000 patients. In not one single case the liver was negatively affected.

Same background data - different evalation

The kava case reports were evaluated by the German BfArM, the British MCA and the EMEA, using
the very same background material. However, the result of this evaluation differs distictincty, as
shown in table 5. In most case reports where the British respectively EMEA toxicologists had come
to an “unlikely” or “not assessable” causality, the German authorities concluded a “possible” of even
“probable” causality. This raises the question which scientific standards were applied in the
evaluation of the case reports. Maybe it also reflects the allegations of the German experts that
their expertise was not used in the process of the drug safety protocol (92).

Table 5: Evaluations of identical case data by different authorities

Review ‘BfArM case no. BfArM MCA EMEA

Section

3.1 198004297 probable unlikely unlikely

3.4 194901308 probable Inot assessable possible

3.5 02003010 possible | not assessable

4.2 193015209 probable possible possible

4.3 199006005 probable Inot assessable possible

4.7 01003950 / certain probable probable / not
01003951 assessable

4.15 02002090 / probable not assessable
02002836

4.22 Kraft etal. (2001)  |probable possible possible

5.1 19400656 possible possible possible

5.3 00008627 probable possible possible

‘@ ‘01004110 / probable possible possible
99006200

6.6 01006229 probable Inot assessable probable

6.8 01010536 probable | Inot assessable

6.9 02000370 probable | Inot assessable

6.12 01006939 probable | Inot assessable

6.17 02001414 probable | Inot assessable

Outcome of the drug safety protocol: Immediate revocal of market authorizations

In parallel to the implementation of the drug safety protocol the German pharmaceutical companies were
informed about a plan of the BfArM regarding the handling of revoked market authorizations. The
announcement said that in the future appealing to a court is generally not possible when an authorization is
revoked. In particular this means: If a company files a lawsuit against a revokement of a market authorization,
the revokement is executed immediately, the preparation has to be taken from the market. If the company
does not file a lawsuit, the revokement is executed regularly - the preparation has to be taken from the market
as well. In the case of the drug safety protocol, the BFArM has made use of this new regulation, revoking all



German market authorizations without delay and with immediate execution. Kava is thus considered a highly
dangerous toxine.

The revocal on June 14, 2002 was outspoken on the grounds that in addition to toxicity there is no proof of
the efficacy of kava, leading to the conclusion of an imbalanced risk-benefit ratio. The existing studies were
not accepted as they do not reflect the actual GCP standards, and mostly were performed with higher dosages
than 120 mg kavalactones per day. The overwhelming mass of therapeutic evidence in modern studies
(mostly in the correct therapeutic dosage scheme) were neglected because these studies do not meet GCP
standards. In fact, the given reasons might apply to practically all drugs worldwide. Concerning the safety
issue, again known facts in favor of kava were cast aside. The German authorities are decided to ignore the
issue of relative safety in comparison to existing alternative therapies. In fact, the safety of the consumer
concerning side effects will not be improved at all.

The regulative situation in other countries than Germany

The Swiss authorities had already concluded a drug safety protocol in 2001. As all but one case report were
filed for the same product, a special extract with lipophilic organic solvents instead of ethanol/water, the
Swiss authorities decided on a ban of this special extract, and on a switch from trading kava products in
supermarkets to pharmacy only. The one case report with ethanolic extract was the published data of Strahl et
al. (1998) (2), which identified the mechanism of action of the adverse liver event as an idiosyncratic
immunologic reaction, which may in fact happen with almost any drug.

e Austria suspended all registrations following the German ban of kava in July 2002.

« InFrance, two non-seroius liver case reports were filed, both with questionable causality for kava. The French authorities
suspended all registrations for drugs containing kava extract for the duration of one year, starting on January 8, 2001.
However, there was no registered kava product in France, as kava is traded as a food supplement in France, which has
officially not changed. The French authorities gave a recommendation not to sell kava, but is is still legal. In view of the
French colonial past in the South Pacific a complete ban if kava products might be impossible to achieve, as people in
Vanuatu will not understand this course of action for a drug daily consumed in huge quantities.

e Portugal followed the French example and suspended all registrations of kava products for the duration of one year.

< Inlreland, all licensed and unlicensed kava containing products were deliberately taken of the market by the producers.

« Reportedly, the Health Sciences Authorities of Singapore have made an agreement with the producers for a deliberate
withdrawal from the market.

« From Canada, three case reports were filed, two of those with highly questionable causality. The Canadian authorities
issued a “stop-sale” order on August 21, 2002. However, the Canadian Health Food association called the decision
“completely unacceptable”, as like in Germany Health Canada made its decision without having discussed its assessment
with experts in the field of herbal medicine, and without having any new evidence on which to base their decision.

e The New Zealand Ministry of Health and the Australian Therapeutic Goods Administration published a warning regarding
the consume of kava on January 16 resp. March 7, 2002. In Australia, only one very badly documented report was filed,
which led to a recall of other the counter medicines in Australia ion August 15, 2002.

e The department of Health of Malta also published an official warning.

« Inthe UK, two liver case reports were filed. In an assessment of the British MCA the authorities came to a negative risk-
benefit ratio of kava, which was cited by the German BfArM in the discussion following the ban of kava in Germany.
However, the British MCA did not examine the use of kava in the traditional indication area, the treatment of anxiety and
stress disorders, but for gastrointestinal complaints and mild bladder discomfort, as the only three registered kava products
in the UK were officially registered for these indications. Thus, no conclusions can be drawn from this assessment
concerning the utility of kava in stress relief and mild anxiety disorders.

¢ Inthe US, 20 case reports were filed, however no of those showing a high probability for a causality of kava. Up to July
2002, there was no official ban of a suspension of kava registrations.

Conclusions

Experts consider kava as a medicinal plant with a very favorable risk profile and at the same time an excellent
efficacy. As a reaction to the ban of kava products in Germany, the scientists in the official German expert
group for phytotherapy, the socalled commission E, publicly stated that according to their point of view the
ban of kava was an overreaction and that a switch from OTC to prescription only would have been an
adequate measure for risk minimization. The commission E had assessed the risk-benefit ratio for kava as
positive. Consequently, the experts regretted that their expertise was not taken into consideration by the
authorities, thus questioning the sense of establishing expert commissions (93). Regarding the currently
discussed hepatotoxic side effects a superficial analysis of the available data shows a distorted picture of the
actual liver risk of kava extracts. After deduction of double entries and cases with no or probably no
relationship to the ingestion of kava, only three relatively well documented case reports remain (1KS-2000-



0014; 1KS 2000-3502 ; Strahl et al. 1998 (2)), plus the literature report of Humbertson et al. (2001), where the
authors claim to have excluded other causative agents, however without giving any details (3). Out of these
four cases only one was reported with a dosage conform to the recommendations of the kava monograph
(Strahl et al. 1998 (2)). From the cases where a causal relationship seemed probable, an incidence rate of
>0.02 cases per one million daily doses is calculated, corresponding to less then one case in 50 million days
of application. This incidence calculation is far below the liver risk for diazepam with one case on 472.000
days of application. The ban of kava therefore increases the individual risk for the patients instead of
decreasing it.

The handling of the drug safety protocol by the BfArM, using public opinion as a means to imply pressure, is
as yet unprecedented. By leaking selected bits of information to the public media the BfArM succeeded in
considerably upsetting consumers, pharmacists and physicians, selfcreating the necessity of acting in favor of
the patients’ sake. The way of spreading faulty information and of preliminarily jumping to a conclusion
which should regularly stand at the outcome a real discussion process violates legal principles and at this time
already is subject of legal controversies.

During the whole process of the drug safety protocol neither the producers nor the scientists and experts were
really informed on the details of the case reports. It is not acceptable when information of potentially
dangerous effects is denied to those who are charged with taking measures for risk minimization, but is rather
given to the mass media. Companies and experts had to inform themselves on the latest developments by
reading the gazettes. Obviously a detailed analysis of the backgrounds of the cases was unwanted by the
authorities. If there really is a danger, this way of handling the drug safety protocol will rather endanger the
consumers. If there is no danger, this way of creating facts is a scandal. The BfArM is urgently asked to treat
reports of side effects with the necessary care. The producing companies are rightfully asked to put into
practice the most recent pharmacovigilance guidelines. The authorities will have to be measured with the
same scale.

Analysis of case reports of hepatoxicity with kava

1. Listed case reports in total

Based on international sources and after deduction of duplicate and triplicate entries in the line listings, in
August 2002 there is a total of 76 case reports of suspected hepatic side effects for kava from international
sources. The number of 76 reports does however not imply 76 cases of confirmed causality. The list contains
reports of highly questionable causality.

2. Duplicate entries

On close inspection, the case reports from the different sources contain a range of duplicate entries. The
reporting of otherwise identical cases can lead to seemingly independent entries in the line listings, if reported
from different sources such as the patient himself, the physician or the company producing the drug (94;95).
The redundant data entries are not only difficult to recognize, but the inflated number of cases leads to a bias
in the risk evaluation for kava. Five duplicate respectively triple entries with individual identifiers can be
found in the case reports.

2.1 BfArM-No. 97002825/97003551

Report of hepatic cell damage attributed to the ingestion of the products Phyto-Geriatrikum and Eunova. In
spite of a deviation in the age reported for the patient (72 resp. 75 years), both cases are obviously identical:
in both reports the patient’s initials are ,,SM*, in both cases the case was filed within the same short time
frame, and in both cases the same very unusual combination of medications was reported. The reported
differences in the age of the patient can easily be explained by an error in the transfer of handwritten
information from the adverse event registration forms.

2.2 BfArM-No. 01001228/01001924/01001928

Two of the reports refer to a 38 year old patient with the initials JR or JK, suffering from hepatitis after
ingestion of Laitan in combination with penicillin V. The two cases were recognized by the BfArM as
identical. By comparison of the data entries for these two cases with the third event, it becomes obvious that
they are all referring to the same individual.

2.3 BfArM-No. 01003950 /01003951

Two separate reports for one patient ,,UW* are recorded, wherein UW is reported to have suffered from
hepatitis following oral administration of Kavain Harras N respectively Kava ratiopharm. In reality, it was a
matter of one and the same patient, with a current incident from the year 2001 and a supposed earlier event in



the year 1993. However, in 1993, neither Kavain Harras N nor Kava ratiopharm were commercially
available! In addition, there was no case report in 1993 stating a connection of a hepatitis with the intake of a
kava product. An investigation with the physician treating the patient in 1993 showed that the patient‘s
records did not indicate any identifiable agent responsible for the 1993 incident. The 2001 case does indeed
report the ingestion of Kava ratiopharm, however there is considerable doubt concerning the causality of this
medication.

2.4 BfArM-No. 99006200/01004110

The case numbers 99006200 and 01004110 refer to an incident of hepatitis on ingestion of 120 mg of an
ethanolic kava extract (Antares) for the duration of more than 30 days. Both cases are very badly
documented, and concern a female patient of 34 respectively 35 years. The concomitant treatment was
acetaminophen respectively St. John’s wort. The cases were identified as double entry by the UK Medicines
Control Agency (MCA), and shall be presented as one case in the following.

3. Side effects with no relationship to the ingestion of kava

In 14 cases, the ingestion of kava preparations had nothing to do with the observation of hepatic symptoms,
among them the case with fatal outcome mentioned in the early BFArM’s press release, and one case reported
in the line listing of the FDA.

3.1 BfArM-No. 98004297, fatal outcome)

Additional sources: MCA-listing identifier no. 9; EMEA-listing identifier no. 16.

This case report with fatal outcome widely discussed in the press refers to an 81 year old female patient
(WH), who, in the course of hepatitis, suffered a fatal liver failure in May 1998. The patient had been taking
Kavatino, a kava product with 60 mg of kavalactones per capsule, over 10 months in a dosage of 2 capsules
per day. Due to elevated blood pressure, the patient was also prescribed hydrochlorothiazide (HCT lIsis 12.5)
at a dosage of 12.5 mg per day (taken for 3 months), a nitrendipin-product (Bayotensin, reportedly
discontinued in January 1998) and a phyto/homeopathy combination with hawthorn extract and the
homeopathic ingredients spigelia D2 and potassium carbonate D3 (Cralonin), ingested over 8 months.

The reported event included generalized icterus and a rapidly evolving acute cholestatic hepatitis. Death by
liver failure occurred three days after hospitalization. The autopsy showed an acute hepatic dystrophy with
histological signs of a toxic hepatopathy.

Rare cases of jaundice are known to occur from hydrochlorothiazide (96;97). For nifedipin, structurally
analogous to nitrendipin, liver function impairment expressed by intrahepatic cholestasis and increased liver
enzymes are labeled, backed by literature findings (98-104). However, the actual reason for the occurrence of
liver symptoms in this patient is more likely to be found in long-term alcohol abuse, of which the German
Federal Institute was indeed aware. One of the BfArM’s listings did contain a corresponding reference,
which, in contrast, was not mentioned in the press releases. However, contrasting previous indications in the
BfArM’s line listings, the BFArM’s reasoning of the ban of kava suddenly states that there was no known
alcoholic history in this case.

Moreover, just three months prior to the incident, the patient was reportedly included into the placebo group
of the SCOPE study, a double blind study testing the antihypertensive drug candesartan against placebo.
According to the BfArM, such an inclusion into a study group would not have taken place if any irregularities
of the liver function had been noted. However, the participation in a double blind study would also not have
been possible for patients taking other antihypertensive agents. In addition, SCOPE included a 1-3 month run-
in period and a 2-3 year treatment. If the patient really had been included into the placebo arm of the SCOPE
study as reported by the BfArM, she would not have taken the antihypertensive medication until the date of
her death.

According to the histological data, the cirrhotic transformation of the liver had started long before the first
administration of kava. In any case, the patient would probably have died as the result of her alcohol
consumption. In addition, in the literature at least one case of alcoholic liver disease worsened by the intake
of nifedipine is known (100).

The evaluation of this case by the British MCA and the EMEA as “unlikely” was based on the information on
a liver failure caused by alcohol. The BfArM evaluated the case as probable due to the suddenly denied fact
of alcohol by the patient.

3.2 BfArM-No. 99005139

Additional sources: MCA-listing identifier no. 24; EMEA-Ilisting identifier no. 26.

This case, assessed by the MCA and by the EMEA as “unlikely”, involves a 47 year old female patient, for



whom a transient increase in liver enzyme activity was recorded with the concomitant ingestion of high
dosage fish oil and a kava product with 120 mg kavalactones per tablet (Antares). The values returned to
normal without discontinuation of the kava therapy. The ingestion of highly dosed fish oil is known to
produce this non-pathological reaction pattern. This possible incident is indeed rare, however it is stated in
the packaging leaflets of licensed fish oil preparations. Consequently, a side effect in the liver did not take
place. In contrast to previous listings, the linelisting dating from June 24, 2002, suddenly omits the
comedication by fish oil and does not state the normalization of the liver values on continuation of kava.
3.3 BfArM-No. 93/0351

Additional sources: MCA-listing identifier no. 3; EMEA-listing identifier no. 3.

This case, classified as “unlikely” by the MCA and the EMEA, originates from a report of the company
Schwabe in the context of a 1993 research project. The company had informed the BfArM of a 68 year old
female patient, who had displayed elevated liver values prior to ingesting the kava product Laitan (70 mg of
kavalactones per capsule). These values did not worsen during the course of kava therapy. Consequently,
there was no side effect.

3.4 BfArM-No. 94901308

The report was filed by the treating physician.

Additional sorces: SWISSMEDIC (IKS no. 94/0117); WHO case no. 94 094 296-3; MCA identifier
no. 6; EMEA identifier no. 14

Patient: FE, female, 50 years

Date of entry: BfArM: May 9, 1994 / IKS: CIOMS March 16, 1994

Reported adverse effects: Hepatic cell damage, hepatitis, elevated liver enzymes, icterus

Preparation: Laitan 100 (70 mg kavalactones, acetone extract) at a dosage of 210 mg

kavalactones per day, orally, for 2-3 months.
Co-medication:

e Diuretic (Hydrotrix) with 15 mg furosemide and 25 mg triamteren taken in unknown dosage and unknown duration of use.
e Atenolol of unknown dosage per tablet, 1 tablet per day, long-term ingestion (5-6 years).
e Terfenadin (Teldane) 300 mg per day, orally, long term application (12 years).

At the time of the evaluation of this case on March 16, 1994, the patient had still not fully recovered.

An alcoholic genesis of the incident was excluded. The liver biopsy pointed towards a drug induced hepatitis.
The histological findings gave indications of a former hepatitis A incident. However, prior to the adverse
event the liver function was inconspicous.

It appeared as unusual that three weeks after discontinuation of the kava product a renewed increase of the
transaminase values occurred, which is rather non-typical for drug-induced liver problems (105). Even though
specific autoimmune antibodies could not be detected, there were signs of an autoimmune hepatitis.
Moreover, it could be shown by the histological examination of the liver tissue that the liver reactions had
already begun prior to the first intake of the kava product. Prior to the incident, the patient had already
completed episodes of viral infections with potential of obligatory liver participation (hepatitis A, EBV,
CMV, HSV).

Assessment of the co-medication:

Furosemide and triamteren do not have any labeled adverse liver effects. In the reasoning for the ban of kava
the BfArM denied the existence of adverse liver effects for furosemide. In contrast, several examples of
hepatic adverse events can be found in the medicinal literature, including reproducible liver effects in animal
experiments (106-112).

As individual cases of severe liver damage are labeled for atenolol, it might also be considered as a potential
cause of the observed adverse event. However, as such cases seem to appear only very rarely, Atenolol
probably does not provide an explanation in this case. In addition, a rechallenge with atenolol during the
hospitalization of the patient was noted, without any effect on the liver function.

Due to the long term treatment over 12 years without any incident, terfenadin was not regarded as a suspected
medication by the BFArM. However, a long term ingestion without any adverse effect is no guarantee that
such effects will never occur, especially if the reaction is not triggered by indiosyncratic immunologic
processes. As the normal dosage for terfenadine is 60-120 mg per day, the question of the influence of the 2.5
to 5fold higher dosage of 300 mg remains open. For terfenadine, increases of transaminases, cholestasis,
icterus and hepatitis are labeled as potential adverse events. The liver effects of this compound are



documented (113-115).

In contrast to the evaluation provided by the BrArM, the causal relationship to kava for this case was
classified as ,,improbable* by the Swiss IKS in 1994. The MCA and the EMEA classified it as “possible”, at
the same time referring to the potentially hepatotoxic co-medication. By the BfArM, the causality of kava
was evaluated as “probable”, pointing to a positive dechallenge pattern. However, with the reoccurrence of
the symptoms without any drug ingested there was no dechallenge pattern for any drug involved.

In view of the known hepatotoxic potential of the concomitant treatment, especially furosemid and
terfenadine, and the possibility of an autoimmune hepatitis, the incident may be explained with other possible
causes. Moreover, with the reaction already present prior to the first intake of kava, this incident was no side
effect caused by kava.

3.5 BfArM-No. 02003010, liver transplant?

Additional sources: EMEA identifier no. 46
Patient: female, 47 years
Date of entry: December 30, 2001

Reported adverse effects: fatigue, nausea, discolored feces, pathologic urine, anorexia, bilirubinemia,
elevated

liver enzymes, jaundice, liver failure
Preparation: Kavosporal forte (50 mg kavalactones per capsule, ethanol extract), unclear
dosage

scheme (see below)
Co-medication:

e Liquid antirheumatic homeopathic preparation (Rheumeda) with bryonoa D4, Ledum D4, Rhus toxicodendron D4, Ruta
D4 and Spirea ulmaria D4, stabilized with methyl-4-hydroxy benzoate.

e Liver medication: Liquid mineral supplement (Gelum) with a potassium-iron-phosphate-citrate complex, stabilized with
sorbic acid

e Liver medication: Amino acid complex (Polilevo), 1 tablet contains 50 mg of arginine, 25 mg of ornithine and 25 mg of
citrulline

e Liver medication: silymarin (milk thistle extract)

According to the BfArM the patient was in perfect health prior to the incident.

In the course of the evolution of symptoms, the patient had complained about increasing intolerance towards
certain food. Ten days before hospitalization she stated discolored feces and passed a dark urine. Initial
laboratory parameters showed a bilirubinemia with 25 mg/dl, elevated transaminases with GOT 720 and GPT
620. The patient began to develop a hepatic encephalopathia. Serology for hepatitis A, B and C virus was
negative, no autoimmune antibodies could be found. A liver transplant was scheduled.

The dosage of kava ingested by the patient and indicated by the different sources is highly contradictive. In a
first phone call to the producer an January 21, 2002, the general practitioner indicated an intake of one
capsule per day (50 mg of kavalactones) for the duration of three months. In a second phone call on January
28, 2002, the intake had risen to 17 capsules per day (850 mg of kavalactones) over an unknown period of
time. In addition to the indications towards the producer, the general pracitioner also filed the report to the
BfArM, this time indicating an intake of 2 capsules (100 mg) per day between September 4 and December
30, 2001, however with the additional indication that the kava product was only taken twice for the duration
of one week each time during the three months indicated as a time frame. Finally, the general practitioners
report to the hospital mentioned 16 tablets a day, which is not only the fourth version of the dosage scheme,
but also an impossibility regarding the formulation of the suspected drug as a capsule.

With the hospitalization of the patient the generation of new versions of dosage schemes did not stop: when
the patient was admitted to the transplant center, the corresponding report said “up to 10 capsules per day”.
In this incident, there are some more open questions. The statement of a perfect health prior to the intake of
kava is questionable, as the medication taken is typical for the treatment of liver disorders. Especially
silymarin, the liquid mineral complex and the amino acid complex are all officially registered as liver
medications. In addition, the intake of the homeopathic mixture with the official use as an antirheumatic drug
shows that either one or more underlying diseases were present and/or more hitherto unknown medications
were involved.

The liver biopsy indicated extended fibrosis and liver cell necrosis, which according to the examiner’s



comment might have been due to drug induced damage. However, MR tomography yielded hints on a long
existing sclerotic transformation of the liver tissue, which had started prior the the indicated time frame of
kava intake.

Based on the available information the case should at best be considered as “not assessable”, as in the
evaluation of the EMEA. The BfArM evaluated the case report as a “possible” causality to kava. With the
results of the MR tomography indicating the start of a necrotic transformation process of the liver prior to the
intake of kava, this medication cannot be held responsible for the incident.

3.6 Newspaper report (liver transplant)

This case was reported by the newspaper “Neue Westfélische” directly after the ban of kava, as a proof that
the official decision was right (116). There is no corresponding case report in the line listings of the
authorities, even though the regulations are to report severe adverse events without delay. As the case
reportedly was observed in spring 2001, it should have appeared in the line listing dated June 24, 2002. In
addition, the patient shown in a photo was the very same lady already presented as an example of a fatal
outcome of a kava incident in another public media report from the weekly magazine “Stern” (117).
Patient: GH, female, 43 years

Date of entry: no entry in official line listings, media report
Reported adverse effects:  liver failure with subsequent liver transplant
Preparation: note stated, “recommended dosage” for 6 weeks

Co-medication:

e St. John’s wort
< iodine compound for thyroid gland, one tablet per week
e betablocker

The patient underwent a sugery for unknown reasons in the end of 2000. As she stated, she never really
recovered from this intervention, suffering from fatigue and depression. In January 2001 her physician made
a urine and blood test, reportedly including the measurement of liver parameters, and handed to the patient
sample packages of St. John’s wort and a kava preparation, which the patient ingested “according to the
recommendation”. The thyroid gland function was also examined.

On January 12, 2001 the patient represented herself, still complaining about a general malaise. Reportedly her
physician on a direct question confirmed that the liver values were normal. Even though the thyreoid gland
test had not yielded a pathologic result, the physician prescribed one tablet of an otherwise not stated iodine
preparation per week as a preventive measure.

Already after the first tablet, the health state worsened: the patient reported nausea, increased heart beats and
an itching erythema in the breast. As a countermeasure, the physician told the patient to discontinue the
iodine preparation and prescribed a betablocker instead.

Two days later, on February 22, the health state had still worsened. The patient passed a deep orange urine,
the eyes were strikingly yellow. At this time according to the patient the liver values were really examined
and showed pathological deviations. The physician assumed a virus hepatitis and prescribed bed-rest for the
oncoming weekend.

The following Monday the patient visited another physician as she had lost confidence in her usual GP.
Again, the liver function parameters were taken, and as soon as these were available the patient was
transferred to one, later to another hospital. There, the physicians could not find a cause for the liver incident,
but could exclude a virus hepatitis. The patient was tagged for liver transplantation, which took place on
March 16 in a third hospital.

Even though in three hospitals no causal agent for the liver reaction could be identified, the intake of the kava
product in January was made responsible for the adverse event by the patient. However, the unfortunate
evolution of the case might have been avoided if the general practitioner had really taken the liver values in
January, when the patient presented herself with - retrospectively recognizable - liver symptoms. In view of
the surgical intervention stated directly before the inset of the first symptoms, and the fact that anesthesia
does result in liver problems in a certain number of cases (E.g., Holt states the incidence of one case of
hepatic necrosis for 35.000 patients with halothane-anesthesia (118)), the causality of kava in this case is very
questionable, even more so as kava was not ingested before the first symptoms were presented to the
physician. Moreover, the short application time of maximum 2 weeks until the worsening of the liver
symptoms underlines the doubts concerning a participation of kava. As the patient herself stated, the treating



physician and the crews of three different hospitals were not able to find the causal agent, and the patient only
retrospectively jumped to the conclusion of a causality by kava intake because at that time the media reported
on the results of the Swiss drug safety protocol in June 2001.

3.7 FDA case no. 13198

Patient: female, 52 years

Date of entry: November 16, 1998

Reported adverse effects: liver cirrhosis

Preparation: Puritan’s Pride (300 mg kava extract), occasionally

Co-medication:

e four dietary supplements regularly: MSM (methylsulfonylmethane), “green product”, multiglandular, alfalfa
e 14 dietary supplements occasionally
e 3 0OTCdrugs

The patient had a history of hyperthyroidism and an exposure to hepatitis C virus. Her alcohol consume was
estimated with 1-2 drinks per day and binge drinking on weekends.

With regard to the general health status, the hepatitis C infection and the binge drinking of alcohol there is a
high probablility that kava had no part in the evolution of this liver failure.

3.8 FDA Case no. 14810 (possible liver transplant)

Additional sources: EMEA identifier no. 52

Patient: female, 33 years

Date of entry: April 4, 2001

Reported adverse effect:  nausea, diarrhea, jaundiced skin, easy bruising, possible liver transplant?
Preparation: possibly no kava was taken: follow-up with patient does not mention kava

Comedication:

Unknown chemotherapeutic agent against lymphoma

Ranitidine-HCI (Zantac)

TUMS (Calcium preparation?)

Contraceptive (LoEstrin) with 1 mg norethidrone acetate + 20 pg ethinyl estradiol
Goldenseal (Hydrastis canadensis) extract

Women’s One day vitamins

juicing

The patient was hospitalized with nausea, diarrhea, jaundiced skin and easy bruising. As a preexisting
medical condition, a chemotherapy of a lymphoma one month prior to the incident was stated.

Assessment of the comedication:

From the known co-medication stated, only ranitidine is suspect in the sense that liver incidents, including
severe reports, are well known (.119-138), as well as for the structurally related compound cimetidine
(75;139). Liver effects of the unknown chemotherapy stated can be expected.

The follow-up with the patient raised some doubts wether kava was taken in first place. With this incertitude
in mind, and the existence of alternative causes the causality of kava is doubtful - if kava was taken at all,
which according to the patient was not necessarily the case. The case was rated as “possible” by the EMEA.
3.9 FDA case no. 15317

Additional sources: EMEA identifier no. 56

Patient: male, 38 years

Date of entry: January 18, 2002

Reported adverse effects:  liver infection, hepatitis

Preparation: not given, binge use with 8 capsules of 250 mg each once or twice per month,
duration unknown.

Co-medication: St. John’s wort extract

No preexisting medical condition was stated.

The assessement of the British MCA indicated a negative testing of hepatitis virus A-C, as well as a weekly
alcohol consume of 3-4 glasses of wine. However, the case was filed as a liver infection. As liver infections
would have to be caused by microbiological agents such as hepatitis virus, a connection to kava does



obviously not exist, in spite of the binge use. The case was evaluated as “probable” by the EMEA.
3.10 FDA case no. 15319

Additional sources: EMEA identifier no. 57

Patient: male, 63 years

Date of entry: January 2, 2001

Reported adverse effects:  hepatitis C, hepatocellular liver injury, nausea, hematemesis

Preparation: kava formula (Kawaform?) with 300 mg kava extract plus magnesium orotate and

additional herbs, once daily for 6 weeks
Co-medication:

< Enalapril maleate 20 mg + hydrochlorothiazide 12,5 mg per day, started 5 months prior to kava intake

As a preexisting medical condition hypertension was stated.

Assessment of the comedication:

Rare cases of jaundice are known to occur from hydrochlorothiazide (96;97).

The potential hepatotoxicity of ACE inhibitors is well known. Thus, for enalapril corresponding case reports
can be found in the literature (140-150) as well as for the structurally related compounds captopril (141) and
lisinopril (151-153).

However, the case was filed as a hepatitis C infection. The causal agent of the incident thus was neither
enalapril nor kava but a viral infection. The causality of kava was rated as “unlikely” by the EMEA.

3.11 FDA case no. 15465/15476

Patient: male, 48 years

Date of entry: February 3, 2002

Reported adverse effects:  “liver pain”

Preparation: not given, 1-2 units per day from December 10 to December 15, 2001.
Co-medication: none stated

As a preexisting medical condition liver dysfunction was stated.

As liver disorders cannot be felt by pains in the liver itself, the indication of liver pain is highly questionable,
even more so as from the duration of kava intake one would not expect toxic effects of idiosyncratic origin.
There is a high probablility that this report had no connection to kava.

3.12 FDA case no. 15556

Patient: male, 72 years

Date of entry: February 25, 2002

Reported adverse effects: hepatitis C related liver problems

Preparation: Kava capsules (Hi-Health), two capsules per day for two weeks
Co-medication: valerian

As a preexisting medical condition liver damage by hepatitis C was stated. The case was filed as a self report
because the patient believed that kava had aggravated the existing liver problems. It may be speculated
inhowfar the media coverage of the drug safety protocol has instilled a certain nocebo effect in predisposed
patients. With objective data missing in this case, the individual feelings of a patient cannot be used as a
measure for the dangers of a given medication. Fact is that the liver symptoms were not caused by kava but
preexisted as a hepatitis C infection, which classifies this incident as a case without connection to kava intake.
3.13 MCA case report (EMEA identifier no. 1)

Patient: male, 40 years

Reported adverse effects: sore throat, nose bleeds, abnormal LFTs
Preparation: not stated, dosage unknown
Co-medication: none stated

The patient reportedly recovered after stopping kava.

As a preexisting condition heavy alcohol intake was noted with approximately six bottles of wine a week.
The causality of kava was evaluated as “possible” by the EMEA, possibly based on the supposed dechallenge
pattern. However, no further details are known, and with the heavy alcohol abuse the incident might well be
explained with the known alternative cause, especially if the symptoms sore throat and nose bleeds are taken
into consideration.

3.14 EMEA case report identifier no. 38



The EMEA reportedly obtained the case report from the German BfArM.

Patient: female, 54 years
Reported adverse effects: gall bladder pain
Preparation: not stated, 120 mg/day over an unknown period of time

Co-medication:

e Triamteren
e Thyroxin
e Benalapril

The outcome of the case is unknown. There is no further information, e.g. on preexisting medical conditions
or examinations confirming an adverse effect on the liver.

Gall bladder pain may have causes completely independent from liver metabolism, e.g. cholelithiasis. Thus, it
is doubtful if there was an adverse event on the liver in first place. The causality was evaluated as
“unassessable” by the EMEA. As case like this should not be discussed as a possible proof of hepatotoxicity
of kava. In the German drug safety protocol, this adverse event was not included in the line listings of the
BfArM on which the ban was finally based.

4. Causal relationship with concomitant medication probable

In the causality evaluation of suspected cases of adverse drug effects, possible influences from the co-
medication must be taken into consideration. In 22 case reports the circumstances and the ingestion of
other medications with known liver damaging potential leave considerable doubt concerning the causality
of kava.

In principle, the participation of kava cannot be absolutely ruled out, even if the co-medication provides
solid evidence for other causes. Hence, the following case reports are classified as ,,unlikely*.

As the official BfArM line listings display some obviously erroneous information with regard to the way
of application (the correct way being confirmed either by other sources and/or by the nature of the
concomitant treatment, like dermatic preparations which cannot be given systemically), the following data
may in some cases divert from the official line listings.

4.1 BfArM-No. 90003882

Additional sources: MCA-identifier no. 1, EMEA-identifier no. 10
Patient: HM, female, 69 years
Date of entry: October 10, 1990

Reported adverse effects: Jaundice, cholestatic hepatitis

Preparation: Neuronika (200 mg D,L-Kavain), 2x daily, orally over an unknown period of
time

Co-medication:

e Acetylsalicylic acid (ASS ratiopharm), 1x daily, orally, in unknown dosage.
«  Diuretic (Dehydro Sanol) with 5-10 mg bemetizid and 10-20 mg triamteren, 1x daily, orally, in unknown dosage.
e 400 or 600 mg pentoxifyllin (Rentylin), 2x daily, orally, in unknown dosage.



The patient fully recovered.

Assessment of the co-medication:

For acetylsalicylic acid, impaired liver function in individual cases is labeled. In addition, drug is known
to produce icteric increases of transaminases rather frequently (3-5% of the patients taking acetylsalicylic
acid, of those cases 3% severe and potentially life-threatening) (78-80), the adverse reaction even being
considered a class reaction for NSAID (see section 9.4).

For the diuretic drug combination, icterus, liver function impairement, elevated blood lipid levels and
jaundice are labeled as possible adverse events.

For pentoxifyllin, intrahepatic increases of transaminases and alkaline phosphatase is labeled and
confirmed in rare literature reports (154).

Due to the known hepatotoxic effects of the co-medication it can be assumed that kava had no part in the
genesis of this case. Due to the potentially hepatotoxic concomitant treatment the report was classified as
“unassessable” by the MCA and the EMEA.

4.2 BfArM-No. 93015209

The report was filed by the treating physician.

Additional sorces: SWISSMEDIC (IKS no. 93/0274); WHO case no. 93 166 384-3;
MCA identifier no. 4; EMEA identifier no. 12
Patient: SB, female, 39 years
Date of entry: December 3, 1993
Start of symtpoms: June 19, 1993
Reported adverse effects: Painful abdomen, nausea, vomiting, jaundice.
Preparation: Laitan 100 (70 mg kavalactones, acetone extract), at a dosage of 210 mg

kavalactones per day, orally, for 3 months
Co-medication:

e Diazepam, orally, at a dosage of 10 mg when needed for six months.
«  Contraceptive (Gravistat): ethinylestradiol 0.05 mg + levonorgestrel 0.125 mg, 1x daily, orally, for 16 years.
e L-Thyroxin 75 pg / day, systemic, for 3 months.

The patient was hospitalized with nausea, gastrointestinal complaints, inappetence and icterus. The
symptoms had started 12 weeks after the intake of the kava product. An ethanolic origin of the liver
function impairment could be excluded. After discontinuation of kava the liver function returned to
normal.

Assessment of the co-medication:

L-Thyroxin does not seem to have a hepatotoxic potential.

For contraceptive estrogen/progesterone combinations, cases of cholelithiasis, anicteric hepatitis and
cholestatic icterus are labeled. For a more detailed analysis, see section 9.2. The BfArM excluded the
causality for the contraceptive agent by referring to the long term application: within the 16 years of
ingestion, never any liver anomality occurred. Even though the proven tolerability in this specific patient
cannot be taken as a proof that an adverse event with this drug would never occur.

For diazepam, very rare cases of jaundice and temporary increases of transaminases are labeled. For a
more detailed analysis of the medicinal literature on the hepatotoxic potential of benzodiazepines, see
section 9.1.

In the final evaluation, the BfArM simply denied the ingestion of diazepam, as this drug was not
mentioned in the physician’s report of the hospital. However, the hospital’s physician cannot report
medications he does not know about or has not prescribed himself. The fact that a hospital report does not
state every medication taken by the patient is by itself no proof that the ingestion of diazepam did not
happen. In this case, the intake of diazepam was confirmed by the general practitioner of the patient.

On the other hand, the BfArM argues that if diazepam really was ingested, it might not have been
responsible for the incident, as the ingestion reportedly did not occur regularly. Thus, the BfArM could
only identify a dechallange pattern in the intake of kava. This is highly illogical, as diazepam was taken
prior to the incident, and thus the normalization of the LFTs after discontinuation of all drugs would have
to be interpreted as a dechallange pattern to diazepam as well.

In addition, the hospitals’s physician indicated that a virus hepatitis could not be excluded.

The BfArM’s arguments pointing to kava as the only possible cause of the adverse event are not plausible.



This case was classified as ,,possible” by the MCA and the EMEA, and as “probable” by the BfArM.
Although the dosage of Laitan at 210 mg kavalactones per day was higher than the dosage recommended
by the monograph, the otherwise perfect record of kava in Oceania, the intake of potentially hepatotoxic
drugs and the possibility of a virus hepatitis would rather point to other causes than kava.

4.3 BfArM-No. 99006005

Additional sources: MCA identifier no. 14, EMEA identifier no. 20

Patient: EJ, female, 33 years

Date of entry: July 26, 1999

Reported adverse effects:  Bilirubinemia, hepatitis, elevated liver enzymes, liver cirrhosis.
Preparation: Kavatino (60 mg kavalactones, ethanolic extract), ingested for 4
months

in a dosage of 180 mg kavalactones per day.

Co-medication: Cisapride was taken as a gastrointestinal motility inhibitor, dosage unknown,
over 4 months.

The patient was hospitalized with symptoms of an acute hepatitis. An alcoholic origin of the hepatic event

was excluded. As antibodies were found, an autoimmune hepatitis was considered and treated

correspondingly with highly dosed corticosteroids.

In relationship to this case, the legal representative of the product manufacturer reported further details of

the incidence. The patient had developed a toxic necrotizing hepatitis with an alleged positive re-exposure.

The physicians refused to offer any assistance towards the elucidation of this case. Other medications

were possibly involved. The virus serology and the status of alcohol consumption is also unknown.

Assessment of the co-medication:

For cisapride, individual cases of reversible liver function impairement are labeled. Case reports can be

found in the literature (155;156). Referring to the known liver toxicity of the co-medication, the MCA

classified the case as “not assessable”, whereas the EMEA rated it as “possible”. The BfArM evaluated

the case as probable for either kava or cisapride.

4.4 BfArM-No. 00003608

Additional sources: MCA identifier no. 19, EMEA identifier no. 21
Patient: SB, female, 21 years
Date of entry: September 4, 2000

Reported adverse effects: Nausea, jaundice, fatigue, hepatitis, elevated liver enzymes,

hyperhemoglobinemia

Preparation: Kavain Harras plus (30 mg D,L-Kavain + 250 mg ethanolic kava extract,
corresponding to 20 mg kavalactones), dosage up to 10 tablets daily for 7

months.

Contrary to the BfArM data, the patient has since fully recovered.

Co-medication:

Metoclopramid (Paspertin)

Paracetamol (Acetaminophen) prior to the occurrence of icterus in unknown dosage.
Pantoprazol (Pantozol), prior to the occurrence of icterus in unknown dosage.
Celandine in homeopathic dosage.

Basil extract in liquid formulation.

The intake of kava was evaluated as drug abuse.

In addition to the co-medication, there is a suspected use of illegal drugs (in the discussion: ecstasy)
occurring within the same time frame as the case report. When the rumor of a possible intake of narcotics
came up, the patient’s relatives promptly intervened to cause a postponement of a drug screening test,
which, when finally conducted, yielded no results due to the time lapse following the incidence.
Assessment of the co-medication:

While the hepatotoxicity of celandine herb is well known, a relationship with the reported case is unlikely,
as celandine was only ingested in homeopathic doses. For basil no hints on hepatotoxic events could be
found.



The potential hepatotoxicity of acetaminophen is well known and might have contributed to the
development of the adverse event, however the dosage of the ingested product is not known. Liver failure
due to acetaminophen would have to be expected on long term (ab)use of high dosages.

For metoclopramid, increased transaminases are labeled as potential adverse events.

In the medicinal literature, at least one case of a liver failure occurring 2 days after ingestion of 40 mg
pantoprazol (155;157) can be found, as well as case reports following administration of the structurally
similar omeprazol (see section 9.3).

In view of the possible participation of narcotics and the well-known hepatotoxicity of ecstasy (158-160),
as well as the concomitant ingestion of three co-medications with known potentially liver damaging
activity, a causal relationship with kava should be classified as ,,improbable* for this case. Also, the liver
histology from January 4, 2001 stating an ,,unchanged clinical picture of an autoimmune hepatitis“ does
not support a causality by kava intake. Without knowledge of the possible abuse of narcotics, the MCA
classified the case as “not assessable” due to the potential livertoxic effects of the co-medication. The
EMEA rated it as “possible”.

4.5 BfArM-No. 00005994, Liver transplant

Additional sources: SaR et al. (2001) (155;161 ); MCA identifier no. 20; EMEA identifier no. 22
Patient: HW, female, 50 years
Date of entry: October 27, 2000

Reported adverse effects:  disturbed general state of health, respiratory insufficiency, jaundice, elevated
liver
enzymes, coma hepaticum, symptoms of hepatic encephalopathy, liver failure.
Preparation: Kava ratiopharm (60 mg kavalactones, ethanolic extract), 60 mg kavalactones
per day, orally, over 6-7 months.
Co-medication:

«  Antidiabetic: Glimepiride (Amaryl), 1x daily 2 mg over 7 months.

«  Antidiabetic: Metformin (Glucophage S) at a dosage of 2550 mg/day over an unknown period of time, corresponding
to the maximum recommended dose for this product.

e Oral contraceptive (Gravistat): ethinylestradiol 0.05 mg + levonorgestrel 0.125 mg, 1x daily, orally, for 21 years.

e Menopausal preparation (Klimonorm): 2 mg estradiolvalerat + 0.15 mg levonorgestrel, 1 coated tablet daily for an
unknown period of time.

e St. John’s wort for 6 months.

This case report was cited as an example for the dangers of phytotherapy in the public media (117).

The patient was hospitalized due to the occurrence of icterus and elevated liver enzymes. The liver biopsy
showed a progressive necrosis of hepatic cells. After the treatment failed, a liver transplant was finally
necessary.

Assessment of the co-medication:

The product label of contraceptive combinations from estrogens and progesterones states possible cases of
cholestasis, anicteric hepatitis, and cholestatic icterus. The same possible adverse liver events can occur
with either the contraceptive or the menopausal treatment, which are a contradiction and thus a gross
hormonal overdosing. The overdosage of hormones may well have increased the rare, but still existing risk
of hormonally induced liver damage.

For the antidiabetic treatment glimepiride, a sulfonylurea compound, individual cases of elevated liver
enzymes, cholestasis and hepatitis are labeled, as well as for other sulfonylurea compounds such as
tolazamide (162). Similarily, according to the product label metformin is known to possibly produce
severe lactic acidosis with coma. Gastrointestinal disturbances, as observed in this case report, are
possibly an expression of beginning lactic acidosis. As this can lead to comatose states, one should not
exclude the participation of metformin in the evolution of symptoms in the present case. In addition, oral
antidiabetic medications are contraindicated in liver function disorders, and may therefore have
contributed to the evolution of the symptoms. Finally, several examples of adverse effects on liver
metabolism by the intake of metformin can be found in the medical literature (155;163-165).

In view of the circumstances and co-medications involved, a causal association of this case to the
ingestion of kava appears unjustified. Due to the known hepatotoxic properties of the co-medication the
case was evaluated as “unlikely” by the MCA. The EMEA concluded a “possible”, and the BfArM



evaluated the causality of kava in connection to the intake of other inforcing agents as “probable”.

4.6 BfArM-No. 01001228 / 01001924 / 01001928

This case appears three times (with three separate case numbers) in the documentation of the BfArM (see
above).

Additional sources: MCA identifier no. 26/27 (recognized duplicate entry);
EMEA identifier no. 28/29 (duplicate entry)

Patient: JR or JK, 38 or 39 years old

Date of entry: February 23, 2001 and February 28, 2001 (2x)

Reported adverse effects: Liver cell damage, hepatitis

Preparation: Laitan 100 (70 mg kavalactones, acetone extract), 70 mg kavalactones per day,
orally, over the course of about 14 days.

Co-medication: Penicillin V, one day, orally.

At the time of the evaluation, no information regarding the outcome of this case was available.
Assessment of the co-medication:

The statement regarding the administration of penicillin for only one day must be called into question - if
the adverse event did not immediately follow the ingestion of the antibiotic, this would have been a
misuse of the drug. Since the administration of betalactam-antibiotics requires a doctor’s prescription,
there is an obvious connection to an acute bacterial infection, which leads to the question whether the
antibiotic was the only concomitant treatment to kava.

Extensive evidence of hepatotoxic effects can be found in the literature for penicillin V
(phenoxymethylpenicillin) and for structurally related penicillins (e.g. (166-189)). The incidence of
hepatic adverse events by phenoxymethylpenicillin is rated as very rare by Goldstein et al. (1974) (178),
Beeley et al. (1976) (169 ) and Onfate et al. (1995) (184). Typically, these incidents are based on an
immunologic mechanism. Usually, the onset of such processes requires a much longer duration of intake
than it would be usual for antibiotics. Nevertheless a hypersensitation may occur on one occasion of the
intake of antibiotics, whereas the hepatic side effect would occur on the second contact. As cross allergies
are known within the group of betalactams, the second contact does not even have to be with the same
compound. It is absolutely possible that the origin of the liver symptoms was associated with the
concomitant administration of antibiotics.

By the MCA the case was recognized as double entry and evaluated as “not assessable”. However, the
MCA does not seem to have information on the hepatotoxic risk of penicillin, although this would not
have changed the classification. The EMEA did not recognize the double entry and evaluated the case as
“possible” respectively “probable”.

4.7 BfArM-No. 01003950 / 01003951

These two case numbers can also be identified as a duplicate entry. This case was already referred to
under section 2.3. As explained above, the entry of the 1993 case (BfArM no. 01003950) was added in
2001 based on an indication of the patient himself, which could not be verified with the treating physician
of 1993. If there was a former kava intake, it definitely cannot have been caused by the medication stated
in the line listing of the German authorities.

Additional sources: MCA identifier no. 28; EMEA identifier no. 30/32 (possible duplicate entry)
Patient: UW, female, 56 years

Date of entry: July 23, 2001

Reported adverse effects: Hepatitis

Preparation: Kava ratiopharm (60 mg kavalactones, ethanolic extract), unknown dosage and

unknown duration of use.
Co-medication:

e Omeprazol (Antra MUPS), 1x 20 mg/day as needed, duration of use unknown.

e Antihypertensive: 16 mg candesartancilexetil (Blopress) until February 2001. Discontinued 5 months before the onset
of the hepatitis.

«  Antihypertensive with 50 mg losartan-potassium + 12.5 mg hydrochlorothiazide (Lozaar plus), 1 tablet / day, orally,
taken since the discontinuation of candesartancilexetil.

« Estradiolvalerate (Estragest TTS) 2x per week in unknown dosage, transdermal therapeutic system, over an unknown
duration.

e 50 pg levothyroxin, 1x daily, orally, over an unknown period of time.



e Acetylcystein, dosage and duration of use unknown.

e Throat lozenges (Dolo-Dobendan) containing 1.4 mg cetylpyridinium chloride + 10 mg benzocaine.

e Cold relief tablets (Esberitox) containing 2 mg Extractum Herba Thujae occidentalis + 7.5 mg Radix Echinaceae
purpurea and Echinaceae pallidae + 10 mg Radix Baptisiae tinct. per tablet.

Cough lozenges (Lemocin) containing 4 mg tyrothricin + 2 mg cetrimonium bromide + 1 mg lidocaine per lozenge.
Nasal spray (Otriven) containing xylometazolin-HCI.

Antifungal lozenges (Pimafucin) containing 10 mg natamycin.

Gargle solution (Salviathymol): Each gram of solution contains 2 mg sage leaf oil + 2 mg eucalyptus leaf oil + 23 mg
peppermint leaf oil + 2 mg cinnamon bark oil + 5 mg clove bud oil + 10 mg fennel fruit oil + 5 mg aniseed oil + 20 mg
menthol + 1 mg thymol.

The BfArM lists a positive rechallenge to kava. This statement does obviously not correspond with the
facts. Some background on the case was provided in a letter from the patient, who reported the hepatitis as
a reaction to the administration of medications. This reaction was said to have occurred twice: the first
time in 1993, the second time in 2001. Administration of the two products ,,Kava ratiopharm* and
»Kavain Harras N“ was mentioned. However, neither Kavain Harras N (introduced to the market in July
2001) nor Kava ratiopharm were marketed in 1993!

Possibly the patient meant to say that the 1993 case had involved the older product ,,Kavain Harras plus”
rather than ,,Kavain Harras N, and that the new report perhaps involved ,,Kava ratiopharm*. However,
the BfArM listing does not contain any indication of a serious incident involving ,,Kavain Harras plus*
from the year 1993 (which, as a serious incident, would have been reported by the physician), nor was
such a case known to the manufacturer Harras Pharma. Therefore, the relationship of this older case to the
ingestion of kava is highly questionable. Also, the treating physician from the year 1993 could not
attribute the liver damage to any identifiable agent.

According to a personal communication with the product manufacturer’s (ratiopharm) representative on
September 4, 2001, the company had communicated to the BfArM a ,,probable* causal relationship to
kava intake in this case without further investigation. Based on the existing information, this evaluation is
incomprehensible.

Assessment of the co-medication:

The co-medications were predominantly cold remedies, whose intake indicates a serious cold condition
close to the occurrence of the adverse event. None of the cold preparations are suspected to have liver
effects. Therefore, these medications can be taken out of the causality discussion.

Levothyroxin, as a thyroid hormone, is probably a long-term medication, however due to its lack of liver
effects, a relationship with this case is also improbable.

The use of estradiol as a TTS is probably associated with menopausal complaints. Therefore, this drug is
also associated with long-term use. It is conceivable that it exerts an influence on liver metabolism
through sex hormones. Such effects are labeled as possible not only with oral administration but also for
TTS, and confirmed by literature case reports (see section 9.2).

As a further preexisting medical condition, the patient also had elevated blood pressure for which
antihypertensive medications were taken. For the intake of candesartancilexetil increases of liver enzymes
are labeled. Corresponding case reports can be found in the literature (190;191). However, as the use of
the drug was discontinued 5 months before the onset of the symptoms, the participation in the evolution of
the hepatitis is unlikely. Instead, the antihypertensive treatment had been continued with a combination of
losartan-potassium and hydrochlorothiazide. For losartan, increased liver values, elevated bilirubin levels
and liver function impairment is labeled, whereas for hydrochlorothiazide rare cases of icterus and
occasional cholecystitis are labeled and confirmed by literature reports (96;97). A relationship with the
reported case of hepatitis is therefore possible and - in combination with the administration of omeprazol -
even probable.

For omeprazol, individual cases of hepatitis with or without jaundice, liver failure and hepatic-related
encephalopathy are labeled. For a more detailed analysis of hepatotoxicity by omeprazol, see section 9.3.
In view of the known and serious hepatic adverse events in association with the ingestion of omeprazol, as
well as the possible liver value alterations due to the antihypertensive therapy and the hormone treatment,
a causal relationship of this case with the ingestion of kava has to be classified as “improbable”. The
classification of the MCA and the EMEA as “probable” was based on the erroneous information discussed
in detail. It is not acceptable. The BfArM evaluated the report as a “certain causality to kava”, based on
the supposed rechallenge from the 1993 incident. A further entry of the EMEA (identifier no. 32) referring



to a German case report with the medication “Kavain Harras” and evaluated as “unassessable” could not
be attributed to any German entry and might be a duplicate entry of this case report. Except for this case
report and the BfArM case no. 00003608 (section 4.5 ) there was no further report with this medication.
4.8 IKS-Case No. 1999-2596

Additional sources: BfArM identifier no. 1999-2596; MCA identifier no. 15;
EMEA identifier no. 6
Patient: female, 46 years
Date of entry: August 1999
Reported adverse effects:  Jaundice, liver damage, prolongated prothrombin time.
Preparation: Laitan (70 mg kavalactones, acetone extract), 140 mg/day, orally, over 4.5
months.

Co-medication:

e 80 mg propranolol (Inderal), 1 tablet/day over 4.5 months.
¢ Antihypertensive: 80 mg valsartan + 12.5 mg hydrochlorothiazide (Co-Diovan), 1 tablet/day over 5.5 months.

No supporting documents regarding the progress and outcome of this case are available.

Assessment of the co-medication:

For propranolol, elevated liver values and hepatitis are labeled and are literature known possible adverse
events (192-195 ). Elevated liver values are also known to occur with the ingestion of valsartan (196),
whereas thiazides can produce occasional cases of cholecystitis or icterus (96 ;97).

In the present case, an association of causality to the co-medication is plausible. We therefore classify the
case as “improbable relationship to kava”. The MCA referred to the potentially hepatotoxic co-
medication, but classified this case as “possible”, as well as the EMEA.

4.9 IKS-Case No. 2000-2330

Additional sources: MCA identifier no. 17; EMEA identifier no. 8

Patient : female, 59 years

Date of entry: March 16, 2000

Reported adverse effects:  Liver damage

Preparation: Laitan (70 mg kavalactones, acetone extract), 1x daily, over three weeks.
Co-medications: NSAID: 100 or 200 mg celecoxib (Celebrex) as needed.

On February 20, 2000, this patient was diagnosed with a painless icterus with elevation of bilirubin and
transaminases. The alkaline phophatase was within the normal range. On February 28 Laitan was
discontinued, and 2 weeks later the liver values improved. The patient has recovered.

The IKS had classified kava as a ,,possible* cause in this case. However, this association is neither
supported by virus serology nor through an exclusion of an alcoholic genesis. The co-medication was not
taken into consideration either.

Assessment of the co-medication:

Numerous undesired drug effects are listed for celecoxib, among which inflammatory reactions on
multiple organ systems are dominant. Among others, liver function impairment, evelvated liver values and
hepatitis are listed and confirmed by the medical literature (197-199 ).

This case can easily be explained by the known adverse effects of the co-medication. Referring to the
potentially hepatotoxic co-medication, the MCA and the EMEA evaluated the case as “possible”.

4.10 IKS/BfArM-Case No. 99062501

This is a case originating from Brazil, which became known to the IKS through the international CIOMS

listing.

Aditional sources: MCA identifier no. 12; EMEA identifier no. 18

Patient: SBS, female, 37 years

Date of entry: May 2000

Reported adverse effects: Hepatitis

Preparation: Laitan (70 mg kavalactones, acetone extract), 140 mg kavalactones/day,

over two months.
Co-medication:



< Diclofenac, 150 mg intramuscular application, 2x 75 mg in May 2000.
«  Contraceptive: Desogestrel + Ethinylestradiol (Microdiol), for six years.

The patient has since recovered. A rechallenge was negative for all three medications involved which
allows at least the exclusion of an immunological process. However, the typical course of NSAI hepatitis
(see section 9.4) does not necessarily lead to a renewed hepatitis on rechallenge.

Assessment of the co-medication:

A detailed analysis of the hepatotoxic potential of diclofenac can be found in section 9.4 . In this case the
rechallenge was negative for kava as well as for diclofenac, which gives way to an exclusion of a
hypersensitivity reaction, but still allows to explain the present case with a non specific transaminitis, a
relatively frequently occurring class reaction well known from NSAI drugs.

In the present case a causal relationship with the ingestion of kava appears improbable. The negative
rechallenge to all involved drugs rules out a hypersensitivity reaction, but not a metabolic-toxic hepatitis
caused by diclofenac. The case was rated as “unlikely” by the MCA, but as “possible” by the EMEA.
4.11 BfArM-No. 01008989

Additional sources: EMEA identifier no. 34

Patient: male, 39 years

Date of entry: October 1, 2001

Reported adverse effects:  blood clotting impairment, hepatitis

Preparation: Kava ratiopharm (60 mg kavalactones), 120 mg kavalactones/day,

over seven months.
Co-medication:

* Interferon-beta (Avonex), intramuscular application from 1996 to September 24, 2001

There is no information on the outcome of this incident.

It can be assumed that the patient suffered from multiple sclerosis.

Assessment of the co-medication:

For interferon-beta not only hepatic adverse effects such as abnormal liver function parameters or
hepatitis, but also changes in blood cell composition are labeled and confirmed by literature reports
(200;201). A regular control of liver parameters is suggested for patients using this drug.

The hepatic incident occurred within a reasonable time frame to the last intramuscular application of
interferon beta. A causal relationship to kava therefore seems improbable. The case report was rated as
“unassessable” by the EMEA.

4.12 BfArM-No. 01010222

Additional sources: EMEA identifier no. 36

Patient: male, 55 years

Date of entry: not stated

Reported adverse effects: elevated liver enzymes

Preparation: Kavosporal comp. (10 mg kavalactones per tablet plus 100 mg of valerian
extract),

3 tablets/day over 4 weeks corresponding to 30 mg of kava extract per day.
Co-medication:

< Antidiabetic treatment: glibenclamid (Euglucon N) 7 mg/day over an unknown period of time

There is no information on the outcome of this incident.

It can be assumed that the antidiabetic treatment was a long term ingestion.

Assessment of the co-medication:

For glibenclamid, cholestasis, hepatitis and liver enzyme increases are labeled. Case reports can also be
found in the literature (202). Similar effects are also known from structurally related compounds such as
glimepiride or tolazamide (162).

The causality of the transaminitis in this case might well be explained with the known liver effects of
glibenclamid. The case was rated as “unassessable” by the EMEA.



4.13 BfArM-No. 02001135/02002378, fatal outcome

Additional sources: EMEA identifier no. 40

Patient: female, 61 years

Date of entry: December 9, 2001

Reported adverse effects:  skin rash, painful abdomen, jaundice, hepatitis, necrotic liver failure, death
Preparation: Kava ratiopharm (ethanolic extract, 60 mg kavalactones per tablet),

120 mg kavalactones/day over 3 months.
Co-medication:

e Multivitamin/mineral food supplement (Centrum), 1 tablet per day for an unknown period of time until the incident

«  Gingko biloba extract (Kaveri), 1 tablet with 50 mg extract per day, standardized to 12.5 mg of Gingko flavonoids and
3 mg of terpene lactones, ingested for 13 months

«  Diuretic treatment with 5 mg of bemetizid and 10 mg of triamteren per tablet (Dehydro Sanol tri mite), reportedly
ingested for 7 days between November 13 and November 20, 2001

e Hymecromon (Cholspasmin forte), 800 mg per day for 10 years

e Omeprazole (Omeprazol 20 CT), 20 mg per day for 3 years

According to the data in the line listing the patient died in the course of the necrotic liver failure. There is
no more data available to further elucidate the backgrounds of this case report.

Assessment of the co-medication:

Whereas the multivitamin and the gingko preparation appear inconspicous, as no liver effects are known
for such preparations, for the diuretic drug combination, rare cases of icterus are labeled as possible
adverse events.

The indication of hymecromon is impaired bile flow or inflammatory diseases of the bile ducts. This
condition seems to have preexisted for at least 10 years and might have had an influence on the evolution
of the present case, even though hymecromon itself does not seem to have adverse liver effects.
Omeprazole is widely known to produce liver function impairment, the incidence of hepatic adverse
reactions from omeprazole was calculated to 2.1 cases in 100.000 applications (75 ). For a more detailed
analysis see section 9.3.

The incident happened within a sensible time frame of the intake of omeprazole. Thus, the case may well
have been caused by the concomitant treatment. The BfArM discarded omeprazole as a possible cause as
this medication was a long term treatment without any previous incident. In consequence, following the
assessment of the hospitals” physicians, the case was evaluated as “probale” by the BfArM. The EMEA
assessed the case as “possible”.

4.14 BfArM-No. 02001776

Additional sources: EMEA identifier no. 42

Patient: male, 27 years

Date of entry: unknown

Reported adverse effects:  sweating, anxiety, paresthesias, decoloured feces, pathologic urine
Preparation: Kavacur (ethanolic extract, 60 mg kavalactones per tablet),

120 mg kavalactones/day over an unknown period of time.
Co-medication:

e Anti-HIV treatment nevirapine (Viramune) in unknown dosage and duration
e Anti-HIV treatment stavudine (Zerit) in unknown dosage and duration
e Anti-HIV treatment lamivudine (Epivir) in unknown dosage and duration

The outcome of this case is unknown. Judged by the data provided in the line listing, it is even debatable if
an adverse hepatic reaction occurred. Only the discoloration of the feces and the non specified pathologic
urine points this way.

Assessment of the co-medication:

Only kava was rated as a suspected drug in this case. In view of the known hepatic adverse effects of the
HIV treatment this is not acceptable.

For nevirapine, increased liver values and hepatitis with fatal outcome are labeled. Acording to the label
stavudin may cause pancreatitis, liver function impairement, hepatitis and liver failure, but also anxiety



and sweating as reported for this case. Finally, for lamivudin also elevated liver enzymes and pancreatitis
are labeled as possible adverse effects. These potentially severe hepatic effects can also be found in
corresponding publications (e.g. (158;203-216)). Elevations in liver enzyme levels have been associated
with the use of nonnucleoside reverse transcriptase inhibitors. In addition, mortality due to liver failure has
increased during the past 10 years (209). Consequently, the European Medicines Evaluation Agency’s
scientific committee issued a warning regarding the potential hepatotoxicity of nevirapine (209). The most
frequent hepatic abnormality is an elevated GGT level (209).

The reported reaction can easily be explained by the known liver effects of the HIV treatment. The case
was rated as “unassessable” by the EMEA.

4.15 BfArM-No. 02002090/02002836

Additional sources: EMEA identifier no. 45

Patient: N.A., female, 26 years

Date of entry: February 13, 2002

Reported adverse effects:  reversible increase of transaminases

Preparation: Kavasedon (ethanolic extract, 50 mg kavalactones per tablet),

4-6 capsules overall within one week.
Co-medication:

e Sulfasalazin (Azulfidine RA) 500 mg/day for 5 months

« Diclofenac-Colestyramin (Voltaren Resinat) 140 mg per capsule, corresponding to 75 mg Diclofenac-sodium, one
tablet per day for 5 months

e Butylscopolaminium bromide (Buscopan), 10 mg per tablet, occasionally

«  Medroxyprogesterone acetate (Depot-Clinovir) intramuscular depot injection for contraception, long-term treatment

¢ (S)-Omeprazole (Nexium MUPS), 40 mg/day, probable long-term ingestion

The patient has fully recovered.

In Juni 2001 a Morbus Bechterew was diagnosed, leading to the prescription of sulfasalazine and
Diclofenac. Omeprazole was prescribed in connection to symptoms related with the patient’s obesity.

As required for the medication with sulfasalazine, liver function parameters were regularly assessed by the
patient’s physician. On October 16, 2001 no deviation in the liver parameters was detected.

Due to a stress situation with a pending exam the patient ingested 4-6 capsules of a kava product within
one week in the end of November. The following week, she complained about unspecific abdominal
pains. Due to a distortion of an ankle a surgic intervention had been scheduled for the first week of
December. On December 2, the patient presented herself at the hospital for a check on her gastrointestinal
complaints. Routinely, the liver function parameters were taken, showing an evelated SGPT value of 80
U/I. LDH was in the normal range.

The patient’s physician reanalyzed the liver values on December 4, 20001. The elevated transaminases
were confirmed: SGOT was 220 (normal range: <19 U/I), SGPT 572 (normal range: <23 U/l), yGT 174
(normal range: 6-28 U/l). Lipases and amylases were in the normal range.

The patient was admitted at the hospital with a suspected toxic hepatitis on December 6. She was
dismissed with normal values on December 21.

On admittance to the hospital the kava product was considered as the causal factor because of the
discussion of the drug safety protocol in the media. Other possible causes were not discussed. The routine
examination on admittance showed a good general health state without neurologic, cardiac or pulmonary
deviations. Liver sonography was inconspiciuos, liver and spleen were not palpable. The analysis of blood
and liver parameters showed the following deviations: GPT 306 U/l, y GT 72 U/, alkaline phosphatase
163 U/I, LDH 235.

SGOT and bilirubine were within the reference range, as well as all measured blood parameters. The virus
serology was negative for hepatitis A, B and C, EBV and CMV. Autoimmune antibodies were not
detected.

Compared to the transaminsae values taken two days earlier the values had already started to decrease, in
accordance to a reversible transaminitis.

All medication was discontinued in the hospital. The liver values continued to return to normal until
dismissal.

Due to the still pending university exam the patient avoided a renewed intake of her antirheumatic therapy



until the date of the exam on January 25, 2002. After the exam, the medication with sulfasalazine and
Diclofenac was restarted, in April 2002 also omeprazole was taken again.

The rechallenge with sulfasalazine and diclofenac first led to new gastrointestinal complaints. Again, the
liver function parameters were measured on February 11, 2002. All blood values and transaminases were
well within the normal range. The sonographic examination was inconspicous,the medication was
continued.

At the time of the final assessment of this report omeprazole had been newly taken for a few days,
reportedly without any adverse effect.

Assessment of the co-medication:

Butylscopolaminium bromide is inconspicous regarding the liver effects. There seem to exist no reports
on hepatotoxicity in the medicinal literature.

Principally, icterus and anincteric hepatitis are labeled as potential adverse effects of contraceptives (see
also section 9.2). However, the hepatic adverse effects rather seem to be correlated with the estrogen
component of contraceptives than with the progesterone component. Specifically for
medroxyprogesterone the risk of hepatic adverse events seems verly limited. On the contrary, clinical
and pharmacological studies indicate a hepatoprotective effect of medroxyprogesterone in the treatment of
liver cirrhosis (217-221). Within the scope of a one year case control study in 357 patients occasional
elevations of bilirubin and decreases of alkaline phosphatase were observed, whereas the transaminases
remained unchanged (222).

The missing influence of medroxyprogesterone on transaminases as well als the typically observed
bilirubinemia with jaundice are not reflected in the data of the present case report. Here, only the
transaminases were elevated. Thus, a causality of medroxyprogesterone in this case is improbable.
(S)-Omeprazole is the (S)-isomer of omeprazol. In comparison to racemic omeprazol the hepatic
metabolism of the (S)-form is less pronounced, even though both isomers yield the same hepatic
metabolites ( 223;224). Correspondingly one can expect the hepatic adverse events observed with racemic
omeprazole to occur with the (S)-isomer also. As discussed in section 9.3, case reports of liver failure and
hepatitis related to omeprazole or related compounds are known from the medicinal literature. Elevated
transaminases under omeprazole ofter return to normal values without discontinuation of the therapy
(225). Principally, the reversible transaminitis observed in this case report is consistent with the known
liver effects of omeprazole. The known facts would fit to the mechanism of an idiosyncratic-metabolic
reaction, which can occur even after long-term ingestion of the drug. The case reports of Navarro et al.
(1997) (226) and two cases described by Koury et al. (1998) (227;228) are very similar to the present case
in course and symptoms: there was no clinical correlate, a negative virus serology and an inconspicous
sonography, at the same time the transaminases were elevated and returned to normal after discontinuation
of omeprazole. A renewed increase of transaminases on rechallenge is not obligatory, in some cases the
reaction did not reoccur at all or only after a long delay. All taken together, the observed liver reaction
may well have been caused by omeprazole or diclofenac (see below).

For sulfasalazine gastrointestinal complaints are labeled, as well as individual cases of hepatitis. The
gastrointestinal symptoms on renewed intake of sulfasalazine in January 2002 are consistent with the
overall picture of adverse reactions of this compound. Hepatic adverse events with sulfasalazine are well
known. An analysis of the literature cases can be found in section 9.5. As liver reactions to sulfasalazine
mostly follow an idiosyncratic-immunologic course, a participation in the onset of the present case seems
improbable. Hepatic sulfasalazine reactions usually occur after 14-21 days of drug intake, and are
characterized by a hypersensitation. On rechallenge the liver reaction usually reoccurs within 24 hours and
follows a more fulminant course. If the incident in December 2001 had been a hypersensitation against
sulfasalazine, the reaction would have reappeared after the renewed intake in January 2002. However, a
non-immunologic reaction cannot be excluded and is still a possible explanation in the present case.
Colestyramin was part of a combination product with diclofenac. On treatment with this compound,
initial increases of the alkaline phosphatase and transaminases are possible. However, the duration of
intake of approximately five months would not count under initial effects any more. In addition, no case
reports with hepatic adverse events were found in the medicinal literature. Colestyramine probably had no
part in the evolution of the observed transaminitis.

Diclofenac counts among the NSAIDs, and for those a multitude of case reports of hepatic adverse events
can be found in the literature (for details see section 9.4). Especially transaminitis was recognized as a




class reaction by the FDA (76). Besides unspecific transaminitis, hepatitis of immunologic origin is
known to occur in some cases. However, the reexposition to diclofenac in January 2002 without
reoccurrence of the symptoms allows to discard the possibility of a hypersensitivity mechanism. On the
other hand, the course of the incidence is absolutely consistent with a NSAID transaminitis, up to the
oberservation of gastrointestinal symptoms in the beginning of the incident (229). Such reactions can still
occur several months after the onset of the treatment, and are characterized by a mild evolution of the
hepatitis, a rapid normalization of the liver values and the lack of a spontaneous reaction on rechallenge.
Renewed symptoms were observed six weeks after the restart of the therapy, but do not necessarily occur.
Only 4-6 capsules of the kava product were taken by the patient in the course of one week (no more than
50 mg of kavalactones per day). Reportedly this was the first contact ever of the patient to kava. The
amount of kavalactones ingested and the time frame of the incident cast serious doubts on the participation
of kava in this case. An intrinsic toxicity can be excluded for kava, as this would habe been apparent from
the centuries of experience with the regular intake of much higher dosages. Intrinsic toxicity is obligate
and reproducible in animal experiments. Kava extract was examined in several toxicity studies ( 82-88),
some of which also included liver parameters. In a six month study of chronical toxicity Sorrentino (88)
examined the effects of 73 mg kavalactones per kg body weight in dogs and rats on SGOT and SGPT
values, without finding any changes. Gebhardt (83) examined the effects of the total extract as well as of
the six major isolated kavalactones in cell culture experiments on rat and human hepatocytes. Again, the
hepatoxicity was well above the maximum applicable concentration range in the experiment.

An idiosyncratic-metabolic toxicity, where the adverse hepatic effects would be due to an accumulation of
a toxic metabolite, was never observed in the South Pacific, where much higher dosages are regularly
taken than in German drugs (89). However, such a mechanism cannot generally be ruled out, as it would
depend on the individual and genetically determined enzyme distribution in cytochrome P450 oxidases.
Even though toxic effects through a genetically determined lack of a given subtype of cytochrome P450
cannot be ruled out, corresponding effects have never been observed in post marketing surveillance
studies on meanwhile more than 15.000 patients overall.

In addition, in the present case this mechanism cannot have been the cause of the incident, as an
idiosyncratic mechanism of either type, metabolic or immunologic, would require a longer duration of
ingestion and - in the case of metabolic disorders - a higher dosage for an adequate accumulation of the
supposed toxic metabolite. Neither was possible with the intake of only 4-6 times 50 mg of kavalactones.
The evolution of the present incident and the laboratory parameters point to an idiosyncratic-metabolic
hepatotoxicity, caused either by omeprazole or - more probable - by diclofenac.

The BfArM did not follow this argumentation, evaluating this case as a “probable” causality to kava. The
BfArM states that adverse liver effects of butylscopolaminium bromide and medroxyprogesterone acetate
are not known or improbable in this case, a statement which does not contradict the analysis given above
and handed to the BfArM in the evaluation of the case report. Otherwise the BfArM pointed to the
negative challenge-dechallenge-rechallenge pattern of the co-medication, which would leave only kava as
a suspected medication. The evidence regarding NSAID transaminitis and the lack of a typical rechallenge
pattern for such drugs was simply discarded, which is unacceptable as it appears arbitrary.

The case was rated as “unassessable” by the EMEA, however based on the erroneous information of an
intake of kava in a dosage scheme of 6 capsules per day.

4.16 FDA Case no. 14723

Additional sources: EMEA identifier no. 51

Patient: female, 44 years

Date of entry: March 9, 2001

Reported adverse effect:  elevated liver enzymes

Preparation: Combination of kava and vitamin B1, B6 and niacin, unknown dosage

Concomitant medication:

Anticoagulation: 5 mg of warfarin (Coumadin), unknown application time.
Major tranquilizer: Citalopram hydrobromide (Celexa).

NSAID: Celecoxib (Celebryx) in unknown dosage and application time.
Pain relief: Oxycodon (OxyContin) in unknown dosage and application time.
Estrogen in unknown dosage and application form and time.



As a preexisting medical condition a Marfan-Syndrom was indicated. A surgical replacement of
an aortic valve and the removal of a thorical aneurism was stated. The patient was hospitalized

due to increased liver enzymes.

Assessment of the co-medication:

For the pain relief oxycodon no adverse effects on the liver are labeled, though spasms of the bile ducts
with pressure increase in the ductus pancreaticus are known to occur. This mechanism, however, will not
have contributed to the evolution of symptoms in the present case report.

Estrogen has to be considered a long time application. For a more detailed analysis of estrogen
hepatotoxicity, refer to section 9.2. With contraceptives mainly producing jaundice in cases of rare hepatic
adverse events, the participation in the evolution of this case is unlikely.

Increases of liver enzyme activity are labeled for the antidepressant citalopram.

For warfarin, hepatitis, liver function impairment, jaundice, elevated liver enzymes and pruritus are
labeled as possible adverse effects. Case reports can be found in the literature (230-233). Ammon
mentions increases of liver enzymes under warfarin therapy as an occasionally observed reaction, which is
usually reversible (234 ).

Celecoxib has a multitude of labeled adverse effects, and among these inflammations in multiple organs
dominate. Among others hepatitis, impaired liver function and elevated liver enzymes are listed and
confirmed by the literature (197-199 ).

With the intake of citalopram, warfarin und celecoxib possibly leading to elevated liver enzymes, the
observed adverse event could easily be explained by any the these three drugs. Thus, kava probably had
no part in the evolution of the symptoms. In spite of the hepatotoxic potential of the concomitant
treatment, this report was evaluated as “possible” by the EMEA.

4.17 FDA Case no. 15035/15274 (liver transplant)

Additional sources: EMEA identifier no. 53

Patient: female, 45 years

Date of entry: August 17, 2001

Reported adverse effect:  jaundice, pruritus, cholestatic hepatitis, liver transplant

Preparation: Combination of 250 mg of kava extract, standardized to 30% of kavalactones

(corresponding to 75 mg of kavalactones), hop, German camomile, passion
flower,
each in unknown dosage. Two tablets per day corresponding to 150 mg of
kavalactones were taken for 2-4 months.
Comedication:

e Reflux medication: Rabeprazol-sodium (Aciphex) in unknown dosage and application time.

In the course of the event, the patient had to undergo liver transplant. The outcome of the case is not
known.

The British MCA reported on a negative testing for hepatitis virus A-C and a very low alcohol consume
on rare occasions.

Assessment of the comedication:

As a preexisting medical condition, a reflux was mentioned, explaining the intake of the reflux medication
Rabeprazol-sodium. A long term treatment may be assumed. For the structurally related omeprazol, the
medicinal literature has cases of hepatitis and liver failure (226-228 ;235) (see also section 9.3). Not being
marketed for the same length of time, for rabeprazol-sodium one case of a fulminant liver failure was
reported, where the drug was taken in combination with the antifungal drug terbenafine (236 ).

As the reflux treatment is principally a possible alternative cause for the observed adverse reaction, the
conclusion of the causality of kava would appear doubtful without further examination of the case. The
assessment of the EMEA was “probable”.

4.18 FDA Case no. 14538

Aditional sources: EMEA identifier no. 50

Patient: female, 60 years

Date of entry: November 24, 2000




Reported adverse effect:  fatigue and increase of liver enzyme activity
Preparation: »kava“ in unknown dosage and application time
Concomitant medication:

Chaparral-leaves in unknown dosage and application time.

Licorice in unknown dosage and application time.

Cytostatic: Capecitabine (Xeloda) in unknown application form, dosage und application time.
Cytostatic: Fluorouracil (Eniluracil) in unknown application form, dosage and application time.

The patient was treated by irradiation and chemotherapy with the cytostatics fluorouracil and capecitabin
due to a locally advanced rectal cancer. As a former surgical intervention a thoracotomy 22 years ago and
a lumbar disc surgery were stated.

Assessment of the comedication:

As liquorice has no known adverse liver effects, it can be excluded from the assessment.

In the literature some cases of liver function impairment by the cytostatic fluorouracil can be found (e.qg.
(237-240)). For the corresponding drugs possible liver damage is labeled.

For capecitabin no case reports of side effects on the liver could be found in the medicinal literature. As
indicated by the producer in the internet (http://www.rocheusa.com/products/xeloda ), in clinical studies
aimed on the proof of efficacy several types of adverse effects on the liver were found when the drug was
given as the only medication, even more so in combination with other cytostatics. The producer mentions
increases of liver enzymes and liver failure, hepatic coma and hepatotoxicity.

An unwanted support of the inherent liver toxicity of cytostatics can be produced by extracts of leaves the
desert plant ,,chaparral®. This natural remedy, taken as an antioxidant, was the cause of a multitude of
reports on possible hepatotoxicity in the United States and Mexico (241-250).

Due to the known liver toxic potential of the concomitant medication, especially the cytostatic treatment
in combination with a chaparral extract, the connection of the observed increase of liver enzyme activity
with the intake of a kava product seems highly unlikely, which is in accordance to the assessment
“unlikely” by the EMEA.

4.19 FDA Case no. 10257

Patient : female, 70 years

Date of entry: May 18, 1995

Reported adverse effect:  elevated liver enzymes

Preparation: Herbalife K8 with “kava kava 40 mg” and “Biokawa 20 mg” containing 14.3%

Kavain, 3 units per day for an unknown period of time.
Comedication:

Propranolol (Inderid) for 15 years
Aspirin for 15 years

Warfarin (Coumadin)

Lisinopril (Zestril)

Fish oil

several vitamins

The patient was hospitalized for at least due to stroke and a prolapsed mitral valve. yGT was 125-212,
SGOT 66-99, all other values were in the normal range.

The medication allows the conclusion of a long existing coronary heart disease as a preexisting medical
condition.

Assessment of the comedication:

For propranolol, elevated liver values and hepatitis are labeled and literature known possible adverse
events (192-195).

For Aspirin, impaired liver function in individual cases is labeled. In addition, drug is known to produce
increases of transaminases rather frequently (3-5% of the patients taking aspirine, of those cases 3%
severe and potentially life-threatening) (78-80), the adverse reaction even being considered a class
reaction for NSAID (see section 9.4).

For warfarin, hepatitis, liver function impairment, jaundice, elevated liver enzymes and pruritus are



labeled as possible adverse effects. Case reports can be found in the literature (230-233). Ammon
mentions increases of liver enzymes under warfarin therapy as an occasionally observed reaction, which is
usually reversible (234).

Lisinopril can also cause liver function impairment, hepatitis and cholestatic icterus, there are even fatal
outcomes labeled in rare cases. Liver function disorders require an immediate discontinuation of the
therapy. Corresponding case reports can be found in the literature (151-153).

The ingestion of highly dosed fish oil is known to produce transient elevations of the liver enzymes as a
non-pathological reaction pattern.

It can be assumed that the vitamins taken by the patient had no part in the incident.

From the case report it is unclear wether the elevated liver function parameters had existed before the
hospitalization, and for how long. There is no indication of an exclusion of an alcoholic genesis as well as
a virus and autoimmune antibody serology. In addition, all of the medications taken by the patient can by
themselves cause elevated liver enzymes. Thus, a participation of a relatively small dosage of kava in the
event seems rather unlikely.

4.20 FDA Case no. 15466

Additional sources: EMEA identifier no. 58

Patient: female, 39 years

Date of entry: February 2, 2002

Reported adverse effect:  Fatigue, flu-like symptoms, jaundice, hepatitis

Preparation: Nature’s Way Kava extract (128 mg per unit, standardized to 70 mg of

kavalactones) plus Celestial Kava tea, dosage scheme and duration of
intake not given.
Comedication:

undefined OTC drugs

Asthma medication: Salbutamol (Albuterol)
Allergy treatment: Diphenhydramin (Benadryl)
Tetracyclin two episodes, one right before episode

As a preexisting medical condition asthma and allergies against dogs and dust were stated. The liver
function parameters returned to normal within four weeks, a hospitalization was not necessary.
Assessment of the comedication:

Salbutamol and diphenhydramin appear as inconspicous, as no hints on hepatic adverse reactions could be
found. In contrast, tetracycline does provoque hepatic adverse effects reproducible in pharmacological and
toxicological experiments (251-271). The intake of tetracycline was stated on two occasions. As the liver
episode started right after the second intake of tetracycline, a hypersensitation against the antibiotic might
easily explain the incident. Unfortunately, the data is insufficient as to prove this theory.

A part of the concomitant medication is unknown and cannot be evaluated. In addition, there is no
indication of an exclusion of an alcoholic genesis as well as a virus and autoimmune antibody serology.
With the known potential hepatotoxicity of tetracycline in mind, a causality of kava seems rather unlikely.
However, the causality of kava was evaluated as “possible” by the EMEA.

4.21 MCA case report (EMEA identifier no. 2)

Patient : female, age unknown
Reported adverse effect:  jaundice, increased LFTs
Preparation: Kava extract 3x 150 mg/day (unknown content of kavalactones) for 2 months.

Comedication:
e Fluoxetin (Prozac)

At the time of the compilation of the data by the EMEA, the reaction was still ongoing. The patient was
hospitalized for seven weeks, liver biopsy was reported as “pending”.

Assessment of the comedication:

Fluoxetin is known to produce liver toxicity (158;272-280). Among 3000 patients treated with fluoxetine
in clinical trials, elevated aminotransferases developed in approximately 0.5% (279). Through the Spanish



System of Pharmacovigilance, until April 1999 in total 493 cases with suspected adverse events due to
fluoxetine were assembled. Six of these reports described acute hepatitis, and five asymptomatic increase
in serum transaminases ( 273). In addition, animal studies have shown hepatocellular changes in mice (
281). For closely related substances, reports of hepatotoxicity were also published, e.g. for paroxetine
(282-284) and sertraline (285).

The available data does not allow the conclusion of a causality by kava, as alternative explanations are
present in the form of fluoxetin. The EMEA evaluated the case as “possible”.

4.22 Literature case: Kraft et al. (2001), Liver transplant

This case can be classified as drug abuse. It was cited as an example for the inherent dangers of
phytotherapy in the German public media ( 117).

Additional sources: Kraft et al. (2001) (1); MCA identifier no. 29;
EMEA identifier no. 5
Patient: female, 60 years
Date of entry: September 7, 2001
Reported adverse effects: Fulminant liver failure with liver transplant
Preparation: Antares (120 mg kavalactones, ethanol extract), 480-1200 mg kavalactones /
day

for over one year with non-prescribed dosage increase.
Co-medication:

e  Etilefrine-HCI, occasionally for orthostatic dysregulation.
< Diuretic: Piretanide (Arelix) for recidivating edemas due to ovariectomy.

The patient was hospitalized due to progredient exhaustion, weight loss and icterus with dark coloration of
the urine and jaundice. At the time of hospital admission, the symptoms had been present for 14 days. The
patient had suffered from pulmonary embolism 11 years ago, with cardiopulmonary reanimation, and 21
years ago, she had an ovariectomy and cholecystectomy. For 8 years, she suffered from increasing
depression.

According to the patient’s statement, alcohol consumption was negative. Transaminases and bilirubin
were strongly elevated, and there were signs of a beginning kidney failure. Assays for hepatitis A, B and
C, HIV, CMV, EBV, HSV as well as for Varicella-Zoster-Virus were negative. The sonographic picture
was inconspicious. There were no indications of an obstruction of the bile ducts. The histological
examination revealed an extensive necrosis of the hepatic cells with intrahepatic cholestasis.

Progressive encephalopathy and pulmonary failure requiring intubation, as well as rising bilirubin levels,
made a liver transplant necessary.

Based on the cases reported by Strahl et al. (1998) (2) and Escher et al. (2001) (72), Kraft et al. (2001) (1)
suspected a connection with an immunological event. However, Escher et al. did not indicate a
rechallenge, and the data available from this case do not allow the conclusion of an immunologic
hypersensitation as a contributing factor. Also, the lymphocyte transformation test is missing, although
Escher participated in the studies by Russmann et al. wherein a hypersensitation to kava could be detected
for the cases reported by Strahl et al. and the IKS case 2000-0014 (70).

Finally, according to Kraft et al. (2001), a contribution from the co-medication (piretanide) cannot be
excluded (1). The product label indicates the possibility of cholangitis with intrahepatic cholestasis and
increased transaminases (286).

It is apparent that kava was not used according to the label recommendation. The dosage prescribed by the
physician exceeded the recommended daily dosage by a factor of at least 4, and the administration of kava
is contraindicated for major depression. Information from relatives revealed that the patient took extra
doses ad libitum in addition to the already overdosed regimen. Some statements indicated the use of up to
10 tablets per day.

All taken together, a causal relationship of kava still remains unclear. Even if the abuse of kava should
have contributed to the development of the incident (which is mere speculation), one would not be able to
draw a conclusion for the intake of kava within the recommended dosage scheme.

The MCA and the EMEA rated the case as “possible”.




5. Doubtful Causality

Six of the known suspected cases of kava-related hepatic side effects cannot simply be negated. However,
a conclusive correlation to kava intake is not possible. In the following cases no comedication, or only
preparations without a known hepatotoxic potential, are listed. Based on the experiences from the
previously listed cases, however, it cannot be taken for granted that no suspicious comedication was taken.
In addition, personal experience with the handling of spontaneous reports of adverse events shows that
crucial information is often not communicated without closer inspection of the case, or not obtainable at
all due to poor cooperation of the patient and often also of the physician. Unfortunately, this creates an
overestimation of the inherent risk of a drug by producing rather too many cases where the causality is
assessed as highly probable because altnernative causes cannot be evaluated.

5.1 BfArM-No. 94006568

This case was reported by a hospital.

Additional sources: SWISSMEDIC (IKS no. 94/0259); WHO case no. 94 159 702-2;
MCA identifier no. 5; EMEA identifier no. 13

Patient: LM, female, 68 years (according to CIOMS 69)

Date of entry: BfArM: September 14, 1994/ IKS: August 16, 1994

Reported adverse effects:  Jaundice, cholestatic hepatitis

Preparation: Laitan 100 (70 mg kavalactones, acetone extract) in a dosage of 210 mg per
day,
orally for 2 years

Co-medication:

« St. John's wort extract (Neuroplant forte), 2 coated tablets/day, orally for 1 year.
« Also known to the IKS: aluminum hydroxide (Maaloxan), orally if needed.

The patient made a full recovery.

The patient was admitted to hospital with an unspecific icterus, hyperbilirubinemia and elevated values of
SGOT, SGPT and y-GT. The liver biopsy showed severe toxic-cholestatic liver damage.

Neither St. John’s wort nor aluminum hydroxide are known to have adverse liver effects. Based on the
evaluations of the Institute of Pathology at the Kassel City Hospital, the histological image was consistent
with an immunologically triggered hypersensitivity reaction, which led to an idiosyncratic damage of
hepatic tissue. The biopsy did not confirm a drug-induced toxicity, an autoimmune process was not
excluded.

Normally, the latency period for drug induced idiosyncratic toxic hepatosis is about 50-90 days. The kava
preparation was used for over 2 years, and the St. John's wort remedy for over one year; well beyond the
expected latency period of hypersensitation against either plant. In the Swiss documentation, the causality
of kava was therefore evaluated as "improbable", even though the Laitan dosage was above the German
monograph recommendation. The MCA and the EMEA classified the report as “possible”, as well as the
BfArM, the latter due to missing indications of alternative medications with potential liver toxicity.



5.2 BfArM-No. 97002825 / 97003551

The common features of the BfArM cases no. 97002825 resp. 97003551 were already discussed in section
2.1. Both listings of the BfArM, however, show different entries with regard to the duration of use: in one
report, the product “Phyto-Geriatrikum” was taken over a period of 6 months; in the other report for more
than 2 years.

Additional sources: MCA duplicate identifier no. 7/8; EMEA identifier no. 15
Patient: SM, female, 72/75 years
Date of entry: May 5, 1997 / June 12, 1997

Reported adverse effects: Hepatic cell damage, jaundice, cholestatic hepatitis

Preparation: Phyto-combination product (Phyto-Geriatrikum) with 50 mg pancreatin +
30 mg bromelain + 20 mg ginseng root extract + 30 mg papain + 25 mg
ethanolic kava extract with about 0.6 mg kavalactones + 30 mg devil’s
claw root extract + 20 mg hawthorn flower and leaf extract, dosage unknown,
orally for an unknown duration.

Co-medication:

e Vitamin supplement (Eunova); composition and dosage unclear: 400 mg DL-a-tocopherol or 4000 I.E. retinole acetate
+ 2 mg vitamin B1 + 2 mg vitamin B2, 15 mg nicotinamide + 6 mg Ca-pantothenate + 2 mg vitamin B6 + 1 1 g
vitamin B12 + 70 mg vitamin C + 100 I.E. vitamin D3 + 3 mg vitamin E + 10 ug biotin + 10 mg rutoside + 20 mg
FeSO, + 0.8 mg CuSO,4 + 1 mg MnSO, + 0.4 mg ZnO + 60 ug Na-molybdate + 5 mg K,SO,4 + 15 mg MgSO, + 147.3
mg CaHPO,).

«  Prednisone, orally, 5 mg per day, long-term application with reportedly continued ingestion

The outcome of this case was not clear at the time of evaluation in 1997.

Due to insufficient information, the entries in the category ,,co-medication* could indicate a multivitamin-
multimineral mixture or a vitamin E preparation. Within the normal dosage range of both products, no
liver hepatotoxicity should be expected. In connection with a high dosage vitamin A regimen, a control of
the liver values is recommended. The dosage recommendation for Eunova is 2 coated tablets/day,
corresponding to 8.000 L.E. vitamin A. This is within a relevant range of potentially hepatotoxic effects,
especially when overdosed ( 287).

For the corticosteroid prednisone, no adverse effects on the liver are labeled.

Phyto-Geriatrikum is a multicompound-mixture which contains, in addition to other extracts and enzymes,
25 mg kava extract. Based on information from the manufacturer, the extract is standardized to 2-3%
kavalactones. The calculated single dose is therefore about 0.6 mg kavalactones. There are no other known
facts supporting kava as a cause of the observed adverse event. Based on the poor documentation,
however, it is not possible to prove the contrary. Without exclusion diagnostics for organic causes (e.g.
gall duct obstruction), virus serology, and alcohol abuse, a causality based on kava cannot be established.
The MCA identified the case as a double entry and classified it as “not assessable”, whereas the EMEA
came to the result “possible”.

5.3 BfArM-No. 00008627, Liver transplant with fatal outcome

This case was discussed in the public medica as an example for the severe inherent dangers of medication
with plant derived drugs (117). However, even though the patient really existed and the selected facts
presented to the public were consistent with the known circumstances, considerable doubt concerning the
correct citation of the backgrounds was raised by the fact that the patient who really had died from
complications of the liver transplant was presented with a reportedly private photography. Some days
later, the very same lady presented in the photography made a reappearance on the German TV and in a
newspaper, presenting another story of a liver failure caused by kava, which could not be backed by the
case reports in the line listings (see section 3.4).



Additional sources: Brauer et al. (2001) (117 ;155 ); MCA identifier no. 21;
EMEA identifier no. 23

Patient: DS, female, 22 years

Date of entry: December 27, 2000

Reported adverse effects: Leukocytosis, positive C-reactive proteins, liver cell damage, liver necrosis,
elevated liver enzymes, bilirubinemia, fatigue, jaundice, fulminant liver failure,
liver coma

Preparation: Antares (120 mg kavalactones, ethanol extract), 240 mg kavalactones/day
for 4 months

Co-medication:

Migraine medication: 7.2 or 14.5 mg rizatriptan-benzoate (Maxalt), if needed.
Contraceptive: norgestimate + ethinylestradiol (Pramino).

Prior use of another contraceptive: ethinylestradiol + dienogest (Valette).
Possibly an unknown NSAID for pain relief.

In the abstract publication by Brauer et al. 2001 (155), the indication for the use of kava was ,,endogenous
depression®. There is considerable doubt concerning this detail, since kava is contraindicated for
endogenous depression. However, this surely had no influence on the course of the case itself.

According to the author of the case report, a more concisive publication was submitted with additional
details. In a personal communication we were told that the case details are a clearcut proof for the
causality of kava, as the patient was perfectly healthy prior to the hepatic incident, still lived with her
parents and did not consume alcohol and did not smoke.

When the patient was hospitalized, the jaundice had already been developing for some days. During this
time, the medication was continued. The patient presented herself not because of the extreme bilirubiemia,
but because of persisting fatigue and nausea. Besides the already manifest jaundice, increased liver
enzymes were noted on hospital admittance. Bilirubin was 10fold the normal values. Although the
medication was immediately discontinued, the patient developed a fulminant liver failure within three
days, had to be intubated due to respiratory failure, and suffered from cardiac failure and encephalopathy.
The toxicological screening, including alcohol and virus serology for hepatitis A, B and C, was negative.
The biopsy showed pronounced necrosis of the hepatic tissue and damage to the parenchyma. The case
resulted in a liver transplant, which was further complicated by a postsurgical CMV-infection and an
intrahepatic arterial stenosis. The liver biopsy reveiled a complete necrosis of liver tissue, thus no
histologic indications for the mechanism of the liver failure could be found.

After liver transplant surgery, the patient developed an aspergillus infection (not a virus hepatitis as stated
by the BfArM’s reasoning for the ban of kava products) due to the immunosuppression, which finally led
to her death.

Assessment of the co-medication:

The use of rizatriptan is known, however there are no adverse liver effects labeled for this drug. Another
pain relief medication was mentioned by the author of the case report, possibly a NSAID. The hepatotoxic
potential of such compounds is well known and discussed in section 9.4. However, without more concise
information one can only speculate on the participation of such compounds in the causality of the present
adverse event.

The possible hepatotoxic effects of contraceptives are discussed in section 9.2. The strong jaundice on
hospital admittance, which according to a personal information obtained from the author had already
persisted for several days prior to hospitalization, leaves some doubt concerning the effects of the
contraceptive treatment, as estrogen/progesterone combinations are known to produce cholestatic incterus
in rare cases (see section 9.2).

Concerning the statement of a perfect health prior to the incident, there are some open questions. An
investigation with the treating physician reveiled a former hepatic incident in 1997. Even though a drug
related incident was supposed, the cause of this former incident was reportedly never identified. As the
patient was an employee of a pharmacy (confirmed by an article in the gazette “Stern”, where the case was
presented to the public as an example of the inherent dangers of kava (117)), she had access to potentially
hepatotoxic preparations without the need of a medical prescription. This was suggested as a possible
cause of the 1997 incident. Thus, possibly other drugs than kava played a role, in addition to the listed



comedication.

The MCA referred to possible hepatotoxic effects of the contraceptive treatment, and classified the case as
“possible”, as well as the EMEA. Due to the time frame of the occurrence of the symptoms in connection
to the intake of a kava product, the BfArM evaluated the causality as “possible - probable”.

5.4 FDA case no. 15281

Additional sources: EMEA identifier no. 55
Patient: female, 27 years
Date of entry: December 27, 2001

Reported adverse effects: Jaundice, nausea, vomiting, ascites, abdominal pain, dark urine,
elevated liver enzymes, possibly stage 3 hepatic encephalopathy
Preparation: Kava from Vitamin World plus an unspecified tea also containing kava in a
dosage of 600 mg per day for six months
Co-medication:

Psyllium

Vitamins B6 and E

St. John’s wort extract

Phytoestrogen with Mex yam (Ipomea batata?), black cohosh (Cimicifuga racemosa) and dong quai (Angelica
sinensis) for 4 months

As a preexisting medical condition the report states an abdominal hysterectomy. Reportedly, other
etiologies of the hepatic incident were excluded, however details about how this was done are missing.
According the MCA assessment, no alcohol was consumed in over 5 years.

Even though the remainder of the other reported medical products seem inconspicous, isolated reports on
hepatoxic effects of isolated ingredients of Ipomea batata can be found in the literature (288).

With the information available kava might or might not have contributed to the incident. With the
composition of the drugs ingested in part being unknown, the causality can at best be evaluated as
“doubtful”. The EMEA rated it as “probable”.

5.5 Canadian case (EMEA identifier no. 66)

Patient: female, 53 years
Reported adverse effects: jaundice, abnormal LFTs
Preparation: not stated, duration of intake unknown

Co-medication:

e St. John’s wort
¢ Multivitamins

The patient recovered after stopping kava “and other herbal preparations”. As the only known concomitant
herbal medication was St. John’s wort, this might imply that there were indeed other unknown
medications.

The patient had a history of alcohol-induced hepatitis with an average intake of 6 beers a day. However,
she stated not to have drunk since then. There is no information regarding virus serology or other
examinations, also the claim of abstinence for an unknown period of time would have to be taken for
granted.

The EMEA evaluated this report as “possible”. However, the available information would rather suggest a
“doubtful”.

5.6 French case report (EMEA identifier no. 63)

Patient: female, 60 years

Reported adverse effects:  nausea, increased yGT

Preparation: not stated, duration of intake at least one year
Co-medication: none stated

The patient recovered after stopping kava.
There is no information regarding preexisting medical conditions, virus serology or other examinations, or



alcohol intake. Concerning the deviation of yGT after one year of continuous and uneventfull intake of
kava does not seem to fit into the picture of typical hepatotoxicity, which - if immunologically triggered -
would be expected to occur within the first three months of intake. For hepatotoxicity triggered by
metabolic idiosyncrasy or even direct and dose dependent toxicity there is no clue in the long term
experience with traditional kava use as well as the 100 years of experience with pharmaceutical extracts.
The EMEA evaluated this report as “possible”. However, in view of the long term application of kava the
available information would rather suggest a “doubtful”.

6. Causal relationship cannot be evaluated from the available information

In 30 of the reports, the background information is so scarce that an evaluation of the case is not possible.
In several of these cases, it is not even clear what type of side effects actually occurred. Reports of this
kind can only be used as an argument to improve the vigilance towards certain effects: if such kind of
»~rumors* are presented by different and independent sources, these incidences will have to receive more
attention.

6.1 BfArM-No. 92901203

Additional sources: MCA identifier no. 2; EMEA identifier no. 11

Patient: RW, male, 35 years

Date of entry: December 16, 1992

Reported adverse effects : Cholestatic hepatitis

Preparation: Neuronika (200 mg D,L-kavain), twice daily, orally for an extended
duration until manifestation of adverse effects.

Co-medication: Unknown

Duration of usage: Unknown

Outcome: Recovery after treatment

Even the most basic data necessary for an evaluation is missing. The case was classified as “not
assessable” by the MCA and as “possible” by the EMEA.
6.2 BfArM-No. 99003911

Additional sources: MCA identifier no. 13; EMEA identifier no. 19

Patient: MF, female, 62 years

Date of entry: April 8, 1999

Reported adverse effects: Hepatic cell damage

Preparation: Kavatino (60 mg kavalactones, ethanol extract), unknown dosage,
unknown duration.

Co-medication: Unknown

Outcome: Unknown

Based on the statements by the representative of the producing company, the patient was hospitalized due
to complaints related to icterus. After discontinuation of the medication (co-medication existed but was
not specified), the complaints were fully reversible. There was supposedly a reexposure to Kavatino with
reocurring complaints. The clinic*s physicians, however, refused to cooperate in the clarification of this
incidence. Virus serology, exluding diagnostics and alcohol consumption, are unknown.

The MCA indicates a positive rechallenge with Kava and on this grounds classifies the case as “probable”.
However, a rechallenge cannot be deducted from the existing data. Possibly, the MCA confused the case
with the report no. 99006005, where a positive rechallenge is claimed. The latter case was classified as
“not assessable” by the MCA, and as “probable” by the EMEA.

6.3 BfArM-No. 99500453

Additional sources: MCA identifier no. 11; EMEA identifier no. 17

Patient: KL, female, 59 years

Date of entry: November 14, 1999

Reported adverse effects:  Hepatic cell damage

Preparation: Limbao (120 mg kavalactones, ethanol extract), 240 mg kavalactones
over 4.5 months.

Co-medication: 10 mg butylscopolaminium bromide (Buscopan), one suppository when

needed,

for 15 years. No label-stated hepatic effects.
The outcome of this case was unknown when the report was issued.



According to the information by the BfArM it is questionable whether Limbao was taken at all. If Limbao
was used, it was certainly taken above the dosage recommended by the monograph. Due to a lack of data,
such as excluding diagnostics, clinical laboratory reports, virus serology or ethanol consumption, a true
case evaluation could not be made. The case was classified as “not assessable” by the MCA, and as
“possible” by the EMEA.

6.4 BfArM-No. 01003089

Additional sources: MCA identifier no. 22; EMEA identifier no. 24

Patient: AW, female, 34 years

Date of entry: May 2, 2001

Reported adverse effects: Hepatitis, elevated liver enzymes

Preparation: Kava ratiopharm (120 mg kavalactones, ethanol extract),
120 mg/day, orally over 3 months.

Co-medication: 100 p g levothyroxine + 130 mg KJ (Jodthyrox), p.o.,

dosage and duration of treatment not known.
The patient recovered.
It can be assumed that the intake of levothryoxine was a long-term use. There is no information on the
differential diagnostics, virus serology and ethanol consumption. The case cannot be evaluated based on
the existing data. Referring to very rare reports of hepatotoxicity connected to the intake of levothyroxine,
the MCA classified the case as “possible”, as well as the EMEA.
6.5 BfArM-No. 01004110/99006200

Additional sources: MCA identifier no. 23/25 (recognized duplicate entry);
EMEA identifier no. 25/27 (unrecognized duplicate entry)
Patient: CH, female, 34 resp. 35 years
Date of entry: June 15, 2001 / August 27, 1999
Reported adverse effects: Jaundice, elevated liver enzymes, hepatitis
Preparation: Antares (120 mg kavalactones, ethanol extract), 120 mg/day, orally for 4
months
Co-medication: Paracetamol (acetaminophen) 500 mg if needed.

St. John’s wort extract (Hypericum Aar)

The patient has fully recovered on discontinuation of the treatment.

Based on the statements by the representative of the manufacturer, the patient suffered from multiple
sclerosis. The physician did not communicate any additional data with regard to administration, dosage
and duration of other drug treatments, except for the St. John*s wort product, which has no known liver
effects. In particular, the treating physician did not provide any information in connection with the therapy
of the multiple sclerosis. It can be expected that the patient was at least immunosuppressed, and therefore,
the intake of other potentially hepatotoxic drugs should be considered. Due to the absence of such data, the
case should be at best classified as “doubtful””. The MCA referred to the intake of acetaminophen and
classifed the case as “possible”. The EMEA gave a “possible” indenpendently for both entries of the
duplicate case report. According to the BfArM, the lack of other medications and the amelioration of the
symptoms on discontinuation (dechallenge) point to a “probable” causal relationship of kava.

6.6 BfArM-No. 01006229, liver transplant

Additional sources: MCA identifier no. 30; EMEA identifier no. 31
Patient: HM, male, 32 years
Date of entry: August 29, 2001

Reported adverse effects:  Bilirubinemia, encephalopathy, elevated liver enzymes,
hepatitis, liver necrosis, liver cell damage.

Preparation: Antares (120 mg kavalactones, ethanol extract), 240 mg/day orally
for 2-3 months
Co-medication: occasional use of valerian (Baldrian Phyton).

At the time of the case evaluation (August 4, 2001), the patient had not yet recovered. A liver transplant
was finally necessary.

A virus hepatitis and an autoimmune hepatitis could be excluded.

According to the statements by the representative of the manufacturer, the company was only informed by
the BfArM after a delay of over two months. Even then, the BFArM did not provide the details of the case



report which - according to the statements in the reasoning of the kava ban - the authorities claim to
possess. According to the BfArM, the hospital’s doctors did not confirm any other drug intake than the
medication already mentioned. However, the hospital’s physicians can only comment on medications
known by them or proven by corresponding analyses. Thus, such a statement would not exclude the
possibility that other medications were in fact taken. Until more information is available, this case should
be classified as ,,not assessable”. The MCA classified this case as such, wheras the EMEA concluded a

“probable”.

6.7 BfArM-No. 01009681

Additional sources: EMEA identifier no. 35

Patient: male, 45 years

Date of entry: November 16, 2001

Reported adverse effects: elevated liver enzymes

Preparation: Kavacur (120 mg kavalactones, ethanol extract), 120 mg/day for 3 months
Co-medication: none stated

There is no more information available for this case report.

The data is insufficient for an assessment, in accordance to the evaluation als “unassessable” by the
EMEA.

6.8 BfArM-No. 01010536

Additional sources: EMEA identifier no. 37
Patient: IH, female, 45 years
Date of entry: unkown

Reported adverse effects: abdominal pains, fatigue, pathologic urine, decoulored feces, increased
liver enzymes, bilirubinemia, hepatitis, liver failure

Preparation: Maoni (45 mg kavalactones, ethanol extract), 45 mg/day for 4 months

Co-medication:

e artichoke extract, occasionally
¢ St. John’s wort extract until first intake of kava

The report states no other medication in the last 4 months prior to the incident.

The patient is sightly obese. On admittance to the hospital, the patient complained about fatigue and
abdominal pains, decolored feces and dark urine. The liver function parameters were abnormal: SGOT
700 U/I, SGPT 1000 U/I, LDH 400 U/I, yGT 250 U/I, and alkaline phosphatase 360 U/l. CRP was 11 mg/I,
creatinin and urea within the normal range. Total serum protein (6 g/100 ml) and prothrombin (62%) were
decreased. While CRP and creatinin remained in the normal range, in the further course of the incident
total bilirubin increased from initially 20 mg/100 ml to almost 30 mg/100 ml, whereas total serum protein
decreased to 4.6 g/100 ml and prothrombin to almost 40%.

An alcohol abuse was excluded, the result of the serologic examination was negative. The sonographic
examinations did not show any focal lesions in the liver, the liver veins were not dilated. There were signs
of an ascites. The extrahepatic bile ducts were inconspicious, and there was no sign of a hepatomegaly or a
portal vessel thrombosis. A liver biopsy was not performed.

After discontinuation of the kava product and amelioration of the general health state of the patient she
was dismissed from the hospital.

Assessment of the co-medication:

Artichoke products are taken for symptoms of hepatic insufficiency. They are inconspicous in regard of
triggering liver effects, in contrast artichoke leaf extract stimulates hepatic bile formation and bile flow.
However, the intake of a liver active preparation does give a hint on a preexisting hepatic insufficiency,
even though this cannot be proven with the available data. On the other hand, the existing data is not
sufficient to prove a causal relationship of kava.

The patient herself commented her case in an internet forum. There she stated severe toxic effects on the
liver and kidneys, jaundice and a loss of her hair. She claimed to have almost lost her life due to kava, and
the evaluation of a law suit against the producer. However, the report from the hospital does not mention a
loss of the hair or toxic effects on the kidneys.

The data is insufficient for an assessment, in accordance to the evaluation as “unassessable” by the



EMEA.
6.9 BfArM-No. 02000370

Additional sources: EMEA identifier no. 39

Patient: female, 46 years

Date of entry: 1998

Reported adverse effects:  disturbed general health, liver cirrhosis

Preparation: Antares (120 mg kavalactones, ethanol extract), 240 mg/day for 3.5 months

Co-medication:

e contraceptice treatment: 2 mg ethinylestradiol valerate resp. ethinylestradiol valerate + 0.15 mg levonorgestrel
(Klimonorm)
e Cyclandelate (Natil) 400 mg per day

The patient was hospitalized with clinical symptoms of a beginning liver cirrhosis. A viral infection was
excluded, as well as an autoimmune hepatitis. After discontinuation of all medications the general state of
the patient slowly ameliorated. There is no more data available.

According to the producer the patient was professionally exposed to mercury. The time frame of 3.5
months of kava intake is too short as to give an adequate explanation for the evolution of the liver
cirrhosis.

Assessment of the co-medication:

The liver effects of contraceptives are discussed in section 9.2 .

For cyclandelate, no hepatic adverse effects are labeled.

A causality of the adverse effect by other factors than kava seems possible, but not assessable with the
available information. The BfArM evaluated the case as “probable” for kava, as the authorities did not
accept the former mercury contacts for granted, and did not rate the potential hepatotoxicity of the
contraceptive treatment as high enough for triggering the observed effects. The EMEA evaluated the case
as “unassessable”.

6.10 BfArM-No. 02002541

Patient: female, 52 years

Date of entry: July 13, 2001

Reported adverse effects: diarrhea, elevated liver enzymes

Preparation: Kava ratiopharm (60 mg kavalactones, ethanol extract),
60 mg per day over 3.5 months

Co-medication: none stated

There is no additional information for this case except for the elevated transaminase values. The available
data is insufficient for an evaluation.
6.11 BfArM-No. 02002732

Additional sources: EMEA identifier no. 44
Patient: female, 24 years
Date of entry: January 2, 2002

Reported adverse effects: impaired general health status, painful abdomen, dry mouth,
bilirubinemia, elevated liver enzymes, jaundice

Preparation: Maoni forte (120 mg kavalactones, ethanol extract), 120 mg per day over 3
months
Co-medication: none stated

There is no additional information for this case. The available data is insufficient for an evaluation. The
case was evaluated as “unassessable” by the EMEA.
6.12 BfArM no. 01006939

Additional sources: EMEA identifier no. 33

Patient: male, 36 years

Date of entry: August 1, 2000

Reported adverse effects:  Acute necrotic hepatitis

Preparation: Laitan 100 (70 mg kavalactones/day) over 6 weeks
Co-medication: none stated

The patient recovered on conservative treatment. He had no known previous liver history. A viral origin or



an autoimmune hepatitis could be excluded.

The BfArM evaluated this case as a probable causality to kava. The available data is scarse and does not
allow an assessment.

In view of the fact that the case was already known to the BfArM in August 2000, the report might well
have been discussed with the remainder of the linelisting when the drug safety protocol was started in
November 2001. The existence of this case report became known only after the ban of kava products was
set in force. However, if kava is dangerous enough to justify a ban, it would have been mandantory to
inform the producers and the experts in phytotherapy in time. The fact that this case was not
communicated casts some doubts on the whole procedure, especially on the way how the information
relayed was obviously selected. The case was rated as “unassassable” by the EMEA.

6.13 BfArM-No. 02003278

Additional sources: EMEA identifier no. 47

Patient: male, 50 years

Date of entry: June 21, 2002

Reported adverse effects: elevated liver enzymes

Preparation: Laitan (70 mg kavalactones, acetone extract), 140 mg per day over 3 months
Co-medication: none stated

There is no additional information for this case. The available data is insufficient for an evaluation and
was rated as “unassessable” by the EMEA.
6.14 BfArM-No. 02003559

Additional sources: EMEA identifier no. 48

Patient: male, 50 years

Date of entry: January 12, 2002

Reported adverse effects:  jaundice

Preparation: Kava ratiopharm (60 mg kavalactones, ethanol extract),
120 mg per day over 6 months

Co-medication: none stated

There is no additional information for this case. The available data is insufficient for an evaluation and
was rated as “unassessable” by the EMEA.
6.15 BfArM-No. 02004364

Additional sources: EMEA identifier no. 49

Patient: female, 32 years

Date of entry: March 10, 2002

Reported adverse effects: hepatitis, elevated liver enzymes

Preparation: Kavacur (120 mg kavalactones, ethanol extract), 240 mg per day over 4 weeks

Co-medication:
«  Contraceptive with 0,15 mg desogestrel and 0,03 mg of ethinylestradiol (Marvelon) for an unknown period of time.

The hepatotoxic potential of contraceptives is discussed in section 9.2.

There is no additional information for this case. The available data is insufficient for an evaluation and
was rated as “unassessable” by the EMEA.

6.16 BfArM-No. 02005178

Patient: female, age unknown

Date of entry: July 2001

Reported adverse effects:  liver cell damage, liver failure

Preparation: Laitan (70 mg kavalactones, acetone extract), 70 mg per day over 2 months
Co-medication: none stated

There is no additional information for this case. The available data is insufficient for an evaluation.
6.17 BfArM-No. 02001414

Additional sources: EMEA identifier no. 41
Patient: female, 46 years
Date of entry: November 25, 2001

Adverse effects reported: elevated liver enzymes, jaundice



Preparation: Antares (120 mg kavalactones, ethanol extract), 360 mg/day orally for 28 days
Co-medication: none stated

By serology, a virus hepatitis A, B and C as well as EBV be excluded. The serology for CMV was
unclear, a cytomegaly virus infection could not be excluded. Reportedly, there was no indication
of other possible causes. The liver function returned to normal on discontinuation of the kava
product.

It can be speculated if the information yielded in the line listing is really complete. The BfArM
assessed the case as a “probable” causality. According to the producer the report was not
assessed by a specialist for liver diseases, and was badly documented. Even though the dosage
ingested was three times that recommended by the producer and by the German monograph,
the available data does not allow an assessment. Consequently, the case was rated as

“‘unassessable” by the EMEA.

6.18 Weekly magazine report (liver transplant)

This case was reported by the weekly magazine “Stern” as an example of the inherent dangers of
phytotherapy (117). There is no corresponding case report in the line listings of the authorities, even
though the regulations are to report severe adverse events without delay. As the case reportedly was
observed in winter 2001, it should have appeared in the line listing dated June 24, 2002.

Patient: female, 60 years

Date of entry: no entry in official line listings, media report
Reported adverse effects: liver failure with subsequent liver transplant
Preparation: note stated, “recommended dosage” for 3 months
Co-medication: none stated

There is no additional information for this case. The available data is insufficient for an evaluation.
6.19 FDA case no. 11444 (fatal outcome)

Patient: male, 24 years

Date of entry: August 30, 1996

Reported adverse effects: hepatic encephalopathia, fulminant hepatic failure, death

Preparation: Cybergenics product suite “Hard gainers”. Kava is listed as an ingredient in

Hard Gainers 6 as one of 6 herbs, total 200 mg. Supposedly taken 3-4 weeks
prior to hospitalization
Co-medication:

Cybergenics “Mega weight gain”
Vanadyl sulphate

Multivitamin preparation
Vitamin C

Chromium piccolinate

There is no additional information for this case. The products taken are used for rapid muscle mass gain
and body fat reduction. In body builder circles the use of anabolic steroidal preparations or other medical
“quick starters” is not unusual, some of these products are well known for their potential adverse hepatic
effects (289). However, the available data is insufficient for a concise evaluation.

6.20 FDA case no. 14951

Additional sources: EMEA identifier no. 59

Patient: female, 51 years

Date of entry: May 1st, 2001

Reported adverse effects: elevated liver enzymes to 150% of normal
Preparation: not given. Duration of intake: 4 months

Co-medication:



Vitamin D

Fish oil

Multivitamin/mineral supplement
Omega-3-product

Gingko biloba extract

In addition of the elevated liver enzymes (AST and ALT 1.5 times normal) the patient had complained
about foot cramps. Reportedly the symptoms vanished on discontinuation of the kava product.

There is no additional information for this case, especially regarding the liver symptoms. Event though
high doses of omega-3 fatty acids can produce transient elevations of the liver enzymes as a non
pathologic reaction pattern, the available information does not allow an evaluation of the case. By the
EMEA the causality of kava was however evaluated as “probable”.

6.21 FDA case no. 14995

Additional sources: EMEA identifier no. 60

Patient: female, 37 years

Date of entry: July 16, 2001

Reported adverse effects: jaundice, fatty infiltration of the liver

Preparation: “Kava gold”, 500 mg kava extract per tablet, corresponding to 150 mg

kavalactones per tablet. Five tablets per day corresponding to 750 mg
kavalactones for 3-4 weeks.
Co-medication:

*  Homeopathic preparation (Dercut) against erythema containing Cistus canadensis D3 12.5%, Hydrocotyle D4 14%,
Mezereum spag. D3 14,5%, Ranunculus bulbosis D4 15%, Sarsaparilla D2 14%, Fumaria officinalis spag. extract
14%, Ledum palustre extract 2%, Viola tricilor spag. extract 14%

e Homeopathic preparation (Septonsil) against respiratory inflammations containing Ailandus glandulosa D3 14%,
Barium carbonicum D8 14%, Belladonna spag. D4 14%, Lachesis D8 14%, Phytolacca americana D4 14%, Clematis
recta extract 10%, Echinacea angustifolia spag. extract 10%, Teucrium scorodonia spag. extract 10%

e various non defined vitamin, mineral and herbal supplements

e bovine colostrum

« undefined four products “suite” for six weeks until one week prior to the incident

As an underlying medicinal condition, underweight was stated.

There is no additional information available for this case. The “homeopathic” preparations on closer
inspection reveal themselves as a mixture of real homeopathic dilutions, spagyric ingredients and plant
extracts, which makes an assessment practically impossible. Both preparations are prescribed for defined
indications, thus one can assume that there was more to the preexisting medical condition of the patient
than stated. With the undefined product suite and thus unknown further constituents taken by the patient,
the causality of kava in this case is unassessable, in spite of the gross overdosage of kava. By the EMEA
the causality of kava was however evaluated as “possible”.

6.22 FDA case no. 15249

Patient: male, 53 years

Date of entry: January 2, 2002

Reported adverse effects: pain in liver area

Preparation: Nature Pharma Kava. 2 capsules each on two occasions,
once March 15, 2001, second time unknown

Co-medication: none stated

The case was based on a self report. As a preexisting medical condition, the patient indicated some
allergies.

There is no additional information for this case, especially regarding the liver symptoms. Without further
information it is questionable if there was an adverse liver effect at all, as the intake of kava occasionally
causes unspecific gastrointestinal complaints. The case has to be evaluated as “not assessable”.

6.23 FDA case no. 15250

Additional sources: EMEA identifier no. 54

Patient: male, age unknown



Date of entry: January 2, 2002
Reported adverse effects: high liver enzymes, fatty liver

Preparation: NutriZAC, 50 mg of kava extract as one ingredient with 15 mg of kavalactones
per unit, taken over 2 years in a dose of 30 mg kavalactones per day.
Co-medication: multivitamin supplement

The case was filed as a self report. As a preexisting medical condition, the patient indicated some
environmental allergies, allergy related asthma and overweight. According to the self-estimate a moderate
alcohol consume was stated.

There is no additional information for this case, especially regarding the selfdiagnosis of the liver
symptoms. Also no information on the personal assessment of the moderate alcohol consume, possible
other medications and further examinations are available. The case has to be evaluated as “not assessable”.
The EMEA evaluated it as “probable”.

6.24 FDA case no. 15252

Additional sources: EMEA identifier no. 61

Patient: female, age unknown

Date of entry: January 1, 2002

Reported adverse effects:  fatigue, nausea, vomiting, extremely elevated LFTs
Preparation: TruNature Kava with 250 mg kava extract per capsule,

standardized to 75 mg kavalactones. Intake of 1-3 capsules
(150-225 mg kavalactones) per day for approximately 3 months.
Co-medication:

e Dexatrim green tea formula with calcium (23 mg), chromium dinicotinate glycinate 83 g, bitter orange peel powder
extract 120 mg, 340 mg of a blend of Siberian ginseng, green tea with added caffeine, fenugreek seed extract, guarana
seed extract with added caffeine, kola nut extract with added caffeine, ginger root, liquorice root and vanadium amino
acid chelate, intake for 2 weeks during the three month use of Kava

e Coenzyme Q10

e “Snorease” with bitter orange extract, Coenzyme Q10 and bromelain.

The case was filed as a self report. As a preexisting medical condition, the patient indicated allergies
against sulfa drugs.

There is no additional information for this case, especially regarding the selfdiagnosis of the liver
symptoms. Also no information on alcohol consume, possible other medications and further examinations
are available. The case has to be evaluated as “not assessable”. The EMEA evaluated it as “probable”.
6.25 FDA case no. 15267

Additional sources: EMEA identifier no. 62

Patient: female, 51 years

Date of entry: December 28, 2001

Reported adverse effects: increased liver enzymes

Preparation: not given, intake for approximately 2 months.

Co-medication:

Gingko biloba extract
Ginseng extract

St. John’s wort extract

MSM

Vitamins A, D and E
Calcium/Magnesium complex

No preexisting medical condition was stated. The liver enzymes returned to normal upon discontinuation
of kava, MSM and gingko.

There is no additional information for this case, especially on alcohol consume, possible other medications
and further examinations. Although the intake of vitamin A can cause hepatotoxic effects, especially when
overdosed (287), the case has to be evaluated as “not assessable” based on the available data. The EMEA
evaluated it as “possible”, based on a supposed positive rechallenge and a negative screening for hepatitis
A-C. The the reported rechallenge the EMEA states that there were no details provided. In contrast,the



original US American line listing of the FDA does not state a rechallenge or a virus serology.
6.26 FDA case no. 15320

Patient: female, 41 years

Date of entry: September 16, 1999

Reported adverse effects: acute liver failure

Preparation: Limbao (ethanolic kava extract, standardized to 120 mg kavalactones per
capsule),

dosage unknown, duration of intake unknown
Co-medication:

Loratadine (Lisino) 10 mg/day 3 months prior to the incident (February 18 to February 24, 1999)
St. John’s wort powder from January 21, 1999 to May 9, 1999 (date of incident)

Contraceptive with ethinyl estradiol

infusion with NaCl 0,9%

No preexisting medical condition was stated. The incident reportedly occurred on May 9, 1999. No
explication was given for the stated infusion of sodium chloride.

Assessment of the comedication:

A quick scan of the medicinal literature yielded two case reports on adverse hepatic events under loratadin
(290;291 ). However, the intake occurred only for 6 days, three months prior to the incident.

There is no additional information available for this case, especially on alcohol consume, possible other
medications and further examinations.The case has to be evaluated as “not assessable”.

6.27 Canadian case report (EMEA identifier no. 67)

Patient: male, 38 years

Reported adverse effects:  increased transaminases, hepatitis

Preparation: Kava kava liquid extract with 30% kava root, standardized to 5% kavalactones,
2 times 12 gtts corresponding to approx. 50 mg kavalactones per day for 2

weeks

Co-medication: none stated

No preexisting medical condition was stated. Reportedly, the patient does not drink alcohol.

No additional data related to virus serology, professional or environmental hazards or further examinations
are available. Based on the existing information, the case has to be evaluated as “not assessable”. The
EMEA evaluated it as “probable”.

6.28 Canadian case report (EMEA identifier no. 65)

Patient: female, age unknown

Reported adverse effects: abnormal hepatic function
Preparation: not stated, long term application
Co-medication: none stated

The outcome of this case report in unknown.
As no additional data is available, the case was evaluated as “unassessable” by the EMEA.
6.29 French case report (EMEA identifier no. 64)

Patient: female, 39 years
Reported adverse effects: increased transaminases
Preparation: not stated, duration of intake 2 months

Co-medication: not stated, but reportedly may cause hepatotoxicity

The patient recovered after stopping kava. There is no indication concerning the nature of the concomitant
medication taken, and it is not known if these drugs were also stopped in the incidence.

The EMEA evaluated this report as “possible”. However, in view of the suspected intake of other drugs
with known hepatotoxic potential the available information would at best suggest a “doubtful”, and more
likely a “not assessable”.

6.30 Australian TGA case report (fatal outcome)

Patient: female, age unknown



Reported adverse effects: liver failure

Preparation: herbal combination of three extracts, with kava as one ingredient,
dosage unknown, duration of intake 4 months

Co-medication: reportedly several complementary medicines

The patient died in the course of the liver failure. The kava extract was thought to be the most

likely cusative agent in the incident.

Neither the concomitantly taken medication nor the composition of the herbal product is known.

There is no forther data concerning the course of the liver failure. With the meager background

data on this case report, the case has to be evaluated as “not assessable”.

7. Causal relationship probable at monograph-conform dosage

From the original 76 suspected cases, there are only four cases where a causal relationship to kava intake
is probable. Of these four cases, only one is related to a monograph-conform dosage regimen (_ 2), whereas
in another one, the dosage scheme is not known (3). The remaining two case reports are associated with
overdosage according to the standards of the German monograph (4). In one of the case reports associated
with recommended use and a high probablility of causal relationship to kava intake, an immunological
idiosyncratic hepatic reaction type combined with a cytochrom P450-2D6 deficency was stated. A
comparable mechanism was also found in one of the case reports associated with overdosage (IKS-Nr.
2000-0014; see below).

In principle, immunological drug sensitization can never be excluded for any agent. In both case reports
where such a hypersensitation was reported, the hepatic complications were related to enzyme defects of
the hepatic metabolism. If this kind of mechanism should be representative for hepatic adverse events from
kava, such effects would occur only very rarely, due to the very low probability of the combination of a
poor metabolism and sensitization to kava-metabolites.

7.1 Literature case: Strahl et al. (1998)

The case described by Strahl et al. (1998) (2) was the first relatively well-documented case of a serious
hepatic adverse event related to kava. The evaluation of the incidence was complicated by the fact that the
kava preparation could not be identified with certainty. Based on the information by the authors, an
ethanol extract with 60 mg kavalactones per unit was used. Communication with the German producers
revealed that none of the companies had received any information about this case. Obviously, the authors
did not file the obligatory report to the authorities. However, doubts regarding the intake of a kava product
were, in this case, unfounded. With further details of the same case provided by third parties, a causal
relationship to kava intake is probable (69;70).

Additional sources: MCA identifier no. 10; EMEA identifier no. 4
Patient: female, 39 years
Date of entry: Unknown

Reported adverse effects:  Acute necrotic hepatitis

Preparation: Unknown, 60 mg kavalactones/day over 6 months



Co-medication:

e Paroxetine, 20 mg/day
e Occasional use of St. John‘s wort.
e Contraceptive (0.15 mg desogestrel + 0.02 mg ethinylestradiol) for 6 years.

The patient was admitted to the hospital in order to investigate the elevated transaminases, bilirubin and
lactatedehydrogenase. The hepatitis serology was negative; the sonography results were inconspicous. The
histological image was consistent with a diffuse and necrotizing hepatitis, suggesting a viral or toxic
genesis. After discontinuation of the medications, the liver values continued to rise for a week and then
returned to normal.

Six months later, a new increase of transaminases could be observed. A renewed kava intake was stated,
this time without further co-medication. The clinical image hinted to a drug induced toxic hepatitis.
Serology allowed the exclusion of hepatitis A, B and C, CMV, EBV, toxoplasmosis and leptospirosis. The
sonographic image revealed a former hepatitis episode. The histopathological findings were consistent
with an acute, necrotizing hepatitis. An autoimmune hepatits could not be excluded with certainty.

After 4 weeks, the liver values improved, reaching normal levels after 4 months. Based on the positive
rechallenge to kava, a lymphocyte transformation test was not considered as necessary. The shortened
latency period, however, points towards an immunological sensitization on initial intake.

Assessment of the co-medication:

Whereas St. John’s wort does not have any known adverse liver effects, for paroxetin, transient elevations
of liver enzymes are labeled. In the literature, severe cases of liver toxicity reportedly caused by paroxetine
can be found (282-284 ). Liver function impairment by contraceptive treatment is discussed in section 9.2.
Based on the positive rechallenge and the negative virus serology, one can assume that this case has
indeed a causal relationship to kava. Russmann et al. (2001) (69) suspect a relationship to a cytochrome
P450-2D6 deficiency: they investigated the metabolic pattern of the patient and found a congenital
deficiency for this enzyme system. The reported incidence could, therefore, have been caused by an
immunological event based on the hypersensitation to a reactive kava metabolite. This explanation is
supported by a positive rechallenge and the shortened latency period in the second incidence. Allergic
reactions to plant derived drugs or isolated ingredients can never be excluded. Most drugs state
corresponding hints in the package leaflets. Even though rare cases of allergies to kava were described as
dermatological events, the nature of immunologic reactions does not allow the exclusion of a participation
of other organs in an allergic reaction.

The case report was classified as “probable” by the MCA and the EMEA.

7.2 Literature case: Humbertson et al. (2001) (liver transplant)

The case report was published as an abstract in 2001 from the children’s hospital of Pittsburgh, PA (3).
There is no corresponding case report in the line listing of the FDA.

Patient: female, 14 years

Date of entry: not given

Reported adverse effects: Fulminant hepatic failure with liver transplant

Preparation: unknown. Intake for 6 months in unknown dosage, discontinued for 1 month,
resumed intake for unknown duration.

Co-medication: none stated

No preexisting medical condition was stated. Due to deteriorating liver function tests the patient had to be
transplanted. The liver biopsy showed hepatocellular necrosis consistent with chemical hepatitis. The
workup for alternative courses was negative. However, the alternatives examined are not stated. Also, the
duration and dosage of kava intake is not known. According to the authors the causality of kava is
supported by the circumstances. With the given details the conclusion of a causality of kava may or may
not be drawn, depending on the nature of the work up and the definite exclusion of preexisting medical
conditions and the intake of other drugs.

8. Causal relationship probable with overdosage of kava extract

In addition to the above mentioned case report related to monograph conform dosage (Strahl et al. (2),
there are two cases with a possible causality to kava, associated with non-recommended dosages.

In one case, an immunological reaction and a concurrent cytochrom-P450-2D6 deficiency could be
detected (IKS-case 2000-0014).



8.1 IKS-Case number 2000-0014

Additional sources: medicinal literature (69-71); MCA identifier no. 16;
EMEA identifier no. 7
Patient: female, 33 years
Date of entry: March 21, 2000
Adverse effects reported: Jaundice, cholestatic hepatitis
Preparation: Laitan (70 mg kavalactones, acetone extract), 210 mg/day orally for 2-3
months.

Co-medication:

e Painrelief: 125 mg propyphenazone + 0.5 mg dihydroergotamine-mesylate+ 40 mg caffeine (Tonopan), taken once
due to alcohol intake the evening before (see below).

e  Pain relief: 250 mg paracetamol (acetaminophen) + 150 mg propyphenazone + 50 mg caffeine (Saridon), taken to fight
the hang-over from the day before (see below).

¢ Homeopathic combination product (Exepta): Acidum silicicum D12 + Arnica montana D6 + Carbo vegetabilis D12 +
Echinacea angustifolia D3 + Graphites D6 + Myristica sebifera D6 + Sulfuris iodidum D86, start of intake: February 5,
2000, last date of intake: February 20, 2000.

Except for acetaminophen, the co-medication is inconspicious concerning hepatoxicity. Acetaminophen
probably did not contribute to the hepatic event, as it was taken on the first day of the onset of symptoms.
The patient stated a massive alcohol intake on February 12, 2000, with otherwise little alcohol
consumption. The complaints started on February 13, firstly interpreted as a hang-over from alcohol,
which led to the use of the pain medications listed above. Following the hangover, the patient suffered
increasingly from inappetence, fatigue, epigastric pressure and severe weight loss. On February 20, she
noticed a dark coloration of the urine, had orthostatic complaints and dyspnea when active. Laitan was
discontinued. The patient was hospitalized on February 26, 2000. The virus serology for hepatitis A-C was
negative, and there was only a weakly positive EBV-reaction which could indicate a reactivation of a
previous infection. Obstruction of the bile ducts and autoimmune disease could be excluded. The
transaminases were extremely elevated. The liver biopsy pointed towards a drug-induced, toxic hepatitis,
and, despite the massive alcohol intake on February 12, an ethanolic genesis could be excluded. The
patient had fully recovered by May 4, 2000.

After recovery, a lymphocyte-transformation test was performed, which turned out positive for Laitan but
negative for the homeopathic combination product. Subsequently, a cytochrome P450-2D6 deficiency
could be detected in the patient. Considering the positive outcome of the lymphocyte transformation test,
Russmann et al. (2001) (69;70) point towards an idiosyncratic-immunologic hepatitis, as in the case
published by Strahl et al. (1998) (2).

The Swiss IKS evaluated this case as ,,probable®, and with the conclusive documentation this evaluation
should be accepted. The MCA and the EMEA, too, classified the case as “probable”.

8.2 IKS-Case number 2000-3502, Liver transplant

The case was reported by a hospital.

Additional sources: medicinal literature (70-72); MCA identifier no. 18;
EMEA identifier no. 9
Patient: male, 50 years
Date of entry: Unknown
Reported adverse effects:  Acute subfulminant hepatitis with liver transplant
Preparation: Laitan (70 mg kavalactones, acetone extract), 210-280 mg kavalactones

for 1.5 months
Co-medication:

e Paracetamol (acetaminophen) 500-1000 mg, shortly before transplant (not related to the evolution of this case; see
below).

e Occasional intake of evening primrose oil, but not in October and November 1999.

e Yeast preparation.

No hepatotoxic effects are known for evening primrose oil and yeast preparations.
Kava was taken from the end of October to December 7, 1999. End of November, the patient noticed a



dark coloration of the skin, similar to a sun tan. On December 5, an icteric condition developed. The liver
values, determined on December 7, were extremely elevated. Subsequently, the kava preparation was
discontinued.

The virus serology for hepatitis A,B,C and E was negative, as well as HIV and CMV. The serology
indicated signs of a previous EBV infection. The clinical symptoms, however, were not consistent with a
EBV reactivation. An obstruction of the bile ducts could be excluded based on the sonographic
examination. Escher et al. (2001) excluded an ethanol genesis in this case (72).

In the course of the hepatitis, an ascites and clinical symptoms of hepatic encephalopathy occured; the
patient was intubated on December 13, 1999. A liver transplant was considered. Even before the liver
transplant was made, the patient developed fever, a skin rash and serious symptoms of liver failure. The
patient received 500-1000 mg paracetamol (acetaminophen) for fever reduction. The liver transplant was
performed on December 16, 1999. The biopsy results showed distinct signs of toxic-necrotic hepatitis.
After surgery, the subsequent toxicological blood tests indicated residual levels of paracetamol
(acetaminophen) corresponding to the last dosage, as well as traces of lidocain, caffeine, atracurium and
metoclopramide in the urine. The detection of caffeine is possibly related to the hospital breakfast and the
detection of lidocaine (local anesthetic) and atracurium (muscle relaxant used for intubations) is most
likely a result of the medication related to the intubation procedure. Presumably, this is also the case with
metoclopramide, a motility-lowering drug.

The IKS evaluated a causal relationship to kava as ,,probable*, as well as the MCA and the EMEA. The
Swiss evaluation was based on an erroneous information. It refers, in addition to the Strahl publication (2),
to six kava side effect cases supposedly listed by the WHO, which led to the impression of a regularly
occurring adverse event. In reality, there were only three cases at the time of evaluation, but the searched
keywords ,,hepatitis“, ,,cholestatic hepatitis*, ,,liver cell damage* and ,,jaundice* resulted in six hits from
the database, which is easily explained by overlapping symptom reports in the three corresponding cases.
The relevant WHO-cases correspond to the BfArM cases 93015209, 94006568 and 94901308 . While for
case no. 94006568 the causality to kava is very questionable, in the other two case reports a causal
relationship to co-medication (diazepam and terfenadine, respectively) is an alternative explantion of the
event.

Thus, at the time of the evaluation only the publication by Strahl et al. (1998) (2) would have supported
the evaluation. However, the causality to kava in this case is possible, keeping in mind that the dosage
exceeded the recommended range.

9. Hepatotoxic potential of frequently used concomitant medications

For reasons of simplicity, several repeatedly occurring medications were analyzed with more detail in the
following sections.

9.1 Benzodiazepines

The first benzodiazepine to be introduced in the market was chlordiazepoxide in 1960 (292). The 42 years
of experience with benzodiazepines revised in reviews have clearly shown that hepatic adverse events
occur relatively rarely, but nevertheless exist and mostly are severe (118;293;294). Tolman (1977) counts
diazepam under the drugs from which unpredictable (idosyncratic) liver adverse events are relatively
common (289). Benzodiazepines are contraindicated in patients with liver function impairment. The
relatively rare side effects of benzodiazpines might cause the physicians to underestimate the inherent
dangers. Most of the benzodiazepine side effects are of the idiosyncratic type and thus hard to predict. For
diazepam incidence ratios were published that lead to the expectation of one hepatic adverse event in
472.000 daily doses (74 ). Schulze et al. (74) calculated an incidence of 0.90 cases of hepatic adverse
effects in one million of daily doses for bromazepam, 1.23 cases for oxazepam, and 2.12 cases for
diazepam.

Already in 1961 the first reports of hepatic side effects with chlordiazepoxide were published

(292;295;296), including a case with fatal outcome (297). Whereas in most of the early case
reports other drugs were involved (295;297-300) - some of which were taken out of the causality
evaluation at the time of the evaluation for lack of known hepatotoxicity - some reports leave little

doubt that chlordiazepoxide was the causal agent for the incident (292;301;302).



Apparently the first case report for diazepam dates back to 1965, when Cook et al. reported two
drug-related cases of increased liver enzymes, one after chlordiazepoxide, one after diazepam
(298). More case reports followed (303-305). According to Stacher (1973) liver reactions from
diazepam are typically characterized as intrahepatic cholestasis with an increase of serum
bilirubin and alkaline phosphatase, whereas the transaminases were within the normal range
(306). This observation was based on the data from 13 patients examined. The liver parameters
returned to normal within four weeks after discontinuation. Again, most patients received
concomitant treatments which by today’s knowledge would at least be regarded as suspicious.
E.g., in one case penicillin was taken, However, in one case the penicillin therapy was already
terminated when the cholestasis started, and in another case the liver values returned to normal
on discontinuation of diazam, whereas the penicillin intake was continued.

The observation of some cases of bilirubinemia under diazepam treatment was confirmed in a 28
day placebocontrolled double blind study in 46 patients receiving either diazepam, alprazolam or
placebo (307). Whereas one patient receiving diazepam displayed a slight elevation of bilirubin,
in one of the alprazolam-patients also an increase of SGOT was found. This latter patient
however was suspected of a protocol breach by alcohol consume during the study.

Liver function impairment through diazepam was also backed by the observations of Rosanelli
(1979) (308) and Mclntosh (199) (309), who found a higher incidence of bilirubinemia and icterus
in newborn infants, when the mother had taken diazepam ante partum.

Reports on hepatic adverse events (including fatal outcomes) can also be found for other
benzodiazepines, such as flurazepam (310;311), potassium-clorazapate (312), alprazolam
(307;313-315) or triazolam (316).

The safety profile of alprazolam was examined in a multicenter, placebocontrolled study (317). In
10 out of 263 patients under alprazolam medication potentially severe adverse effects were
observed, among them three cases of acute toxicity, two cases of hepatitis, two cases of mania,
one case of amnesia, one case of aggressive behavior and one case of depression. One of the
two hepatitis patients had developed jaundice and hepatomegalia after a four week intake of 8
mg of alprazolam per day. Four days after discontinuation the liver functions test were in the
normal range. The second patient had increased liver function tests after 8 weeks of 4 mg
alprazolam per day, which returned to normal on cutting down the dosage of alprazolam by 50
percent. In both cases, viral causes could be excluded.

Latency until the onset of the reaction

Reynolds et al. reported the case of a 44 year old woman who developed a liver dysfunction
after four months of 30 mg flurazepam per day. There were no other medications involved, and
the symptoms vanished five days after discontinuation of the medication (311).

Rechallenge



Cases of liver side effects for diazepam confirmed by rechallenge can be found in the medical
textbook literature (318). The evolution of an intrahepatic choletasis on intake of
chlordiazepoxide can lead to a renewed occurrence of the symptoms, but not necessarily so
(300). Tedesco et al (1982) reported a hepatitis from diazepam confirmed by rechallenge (319).
According to his evaluation, hepatic adverse events rarely occur under diazepam. However, due
to the large numbers of prescriptions the treating physician should be vigilant towards the
evolution of the patient’s liver functions tests.

Hepatotoxicity of benzodiazepines in pharmacological experiments

Cholestasis and increased alkaline phosphatase as well as slight increases of SGOT and SGPT
and necrotic liver cell damage on application of diazepam, oxazepam and chlordiazepoxide in
dogs were already published in 1970 (320). Changes of the liver enzymes were also shown in
the perfused rat liver model on application of diazepam (321). Finally, experiments with cats
yielded solid hints on a potential idiosyncratic hepatotoxicity of diazepam (294;322;323), ranging
up to fulminant and fatal liver necrosis. Finally, Chatterjee et al. (1997) by microscopic
examination of liver tissue of diazepam-treated rats found changes in the liver parenchyma as

well as a diminuation of trace elements in the tissue (294;324).
9.2 Contraceptive estrogen/progesterone combinations
Icteric and anicteric hepatitis are generally labeled as potential side effects for estrogen-

progesterone combinations. The occasionally observed icteric complaints seem to be connected
to the estrogen component rather than to the progesterone component. Specifically for
medroxyprogesterone acetate the risk of hepatic side effects seems rather limited. On the
contrary, there are results from clinical and pharmacological experiments that
medroxyprogesterone acetate might actually counteract the histological picture of a fatty liver or
a cirrhosis (217-222). In the scope of a one year case control study in 357 patients occasional
increases of bilirubin and a drop of the alkaline phosphatase were found, without affecting the
transaminases (222).

However, for the estrogen component case reports of hepatic adverse events can be found in

the medicinal literature (189;222;325-350). Cholestasis by oral contraceptives was counted

among the relatively common unpredictable liver adverse events as early as 1977 (289). E.g.,
Eisalo et al. (1964) (331) reported liver function impairment after as little as 28 days of
application of progesterone/estrogen components in postmenopausal women. In all cases
transaminases were clearly elevated after 20 days of treatment. The effect was contributed to
the estrogen component, not to the progesterone compound. Larsson-Crohn & Stenram (1965)
reported two cases of jaundice in relation to the intake of contraceptives (334). Optical
microscopy revealed intrahepatic cholestasis and slight hepatocellular damage. In both cases

the liver symptoms appeared within the first month of intake. Stoll et al. (1965) observed



elevated transaminases and in two cases also jaundice in four postmenopausal women who
obtained highly dosed hormonal combinations for the treatment of breast cancer (340).

It is generally agreed that steroid jaundice is not due to hypersensitivity reactions (334). This
however means that a long term intake without hepatic complications does not signify safety
from estrogen jaundice, especially with highly dosed regimens. E.g., Perez-Meraz and Shields
reported a case of jaundice and cholestasis from the intake of norethindrone after more than one
year of consecutive intake (337). Although rare in relation to the numbers of contraceptive
prescriptions, estrogen jaundice might well have contributed to some of the cases discussed for

kava.
9.3 Heart burn treatment: Omeprazol/Pantoprazol/Rabeprazol
In the medicinal literature cases of adverse drug reactions of omeprazole on liver function can be

found (226-228;235;351;352). For the structurally related and relatively new compound

rabeprazol a case of fulminant liver failure in connection to the antimycotic compound
terbenafine was published (236), whereas at least one case report states a liver failure 48 hours
after the ingestion of 40 mg of pantoprazole (157).

The discussion of the mechanism of the liver reactions is still ongoing. There is a wide range of
observed reactions, such as mild increases of liver values within the normal range (225;353),
reversible increases of transaminases without a clinical symptoms (227;228), or fulminant liver
failure (351) and hepatic encephalopathy (352). Garcia Rodriguez et al. (1997) calculated an
incidence of 2.1 hepatic events in 100.000 applications (75). Under omeprazole therapy,
elevated transaminases often return to normal values without discontinuation of the therapy
(225).

A general intrinsic-toxic potential of omeprazole was not seen in animal experiments and clinical
studies (227). In the case of a fulminant liver failure published by Jochem et al. (1992), an
idiosyncratic-metabolic reaction type at a subsystem of the cytochrome P450 oxidase was the
most plausible explanation (351). Due to the four week latency in the case report of Koury et al.
(227) the same mechanism might have been involved there. An idiosyncratic-metabolic
mechanism of hepatoxicity was also discussed for the structurally related pantoprazole (157). In
the evolution of the hepatic adverse event possibly a cytochrome P450 2C19 metabolite is
involved, a hepatic metabolizing system missing in a certain percentage of the causasian
population of Europe, which might contribute to the accumulation of a potentially toxic
metabolite.

Navarro et al. (1997) reported cases of omeprazole-induced hepatitis with reexposition (226).
Both reactions occurred within 7-9 days after the first ingestion of omeprazole, in both cases the

elevated transaminases returned to normal within four weeks.

9.4 NSAID hepatitis: Diclofenac
In the medical literature, a multitude of cases of sometimes quite dramatic liver reactions under the



application of diclofenac can be found, among these numerous cases of transient increases of liver enzyme
activity, which make transient liver reactions a typical pattern of side effects under diclofenac
(76;77;80;354-382). The possible influence of diclofenac on liver function has been known since 1978
(359). The analysis of clinical studies as well as of spontaneous reports of undesired effects in Great
Britain yielded 29 cases of hepatic side effects among 2.56 million of patient months in the time 1979-
1982. In addition, in clinical studies from the United States 19 further cases of increases of transaminases
among 1227 treated patients were found, cases which were especially characterized by an increase of
SGOT values. In 5 of these cases, the causality of diclofenac was evaluated as improbable, in 12 cases
(0.98%) as probable, and for two patients (0.16%) as secured. In all cases, the increase of transaminases
was reversible. From the clinical studies, the incidence of hepatitis was calculated as 0.26% (data base:
1773 patients) on long term treatment (383).

Incidence of hepatic adverse effects from diclofenac

The incidence of severe liver function disorders caused by diclofenac is supposed to be 2% (361;364),
whereas non-severe elevations of transaminase values can be expected to occur in 15% of the patients
taking diclofenac (80;357;368). The relative risk of hepatic events is increased by the factor of 8.6 for
patients concomitantly treated with a potentially hepatotoxic medication, and by the factor of 10.9 if the
patient suffers from a rheumatoid arthritis (77). The incidence of acute hepatic adverse events is by
calculation 3.6 cases in 100.000 patients (77). Autoimmune disorders are supposed to be a risk factor for
hepatic adverse events under diclofenac treatment. However, the fact that exactly this patient group will
especially profit from a treatment with nonsteroidal antirheumatics might give way to a bias in the
evaluation of the different risk factors (368).

For Australia in the years between 1983 and 1989, Sallie et al. (1990) estimated the number of diclofenac
prescriptions to over 8 million patients, whereas the suspected cases of hepatic adverse events lead to an
estimation of 3-10 cases in one million prescriptions (375;376). The pharmacovigilance system in
Australia is based on a deliberate support by the physicians. Thus, Sallie et al. suppose a large number of
unknown or unreported cases of increased transaminase activity by diclofenac (375;376).

Mechanism of action 1: Hypersensitivity reactions

O’Brian further specifies the hepatic adverse events by diclofenac in very rare cases of hepatitis
(the causality of the hepatitis in most cases not being defined beyond doubt), and cases of
transaminitis, which are quite common for nonsteroidal antirheumatics (78). The very rare
hepatitis is in most cases due to a hypersensitivity reaction, and usually occurs within 2 to 12
weeks after starting the medication. Normally, the hypersensitivity reaction is not limited to the
liver, but also leads to reactions in other organs. In one third of the cases affections of the skin,
the lungs, kidneys and the blood forming system could be observed (78). A mechanism of the
hypersensitivity type must lead to a rapid and severe reoccurrence of the symptoms on

rechallenge (see below).

Mechanism of action 2: non-specific transaminitis

Non-specific increases of transaminase activity are a typical reaction of nonsteroidal antirheumatic drugs.
The notion “transaminitis” means a mild form of hepatitis, with only minor histologic changes in the liver
as seen by biopsies. In most cases, the transaminitis reaction is supposed to be a nuisance, rather more so
because the anti-inflammatory treatment has to be suspended than just because they are estimated a severe

adverse event (78). Such reactions seem to occur more frequently with diclofenac than with other

nonsteroidal antirheumatics. For diclofenac an incidence of 2 to 4 % was calculated from clinical studies,
most of these reactions occurred without further symptoms (76).

In their publication, Purcell et al. (1991) reported 26 cases of hepatitis by diclofenac, occurring from 6 to
417 days after starting the medication. Quite often increases of transaminase values by the factor of 30 to
40 can be seen. After suspending the medication a quick normalization of serum aspartate and alanine
transaminase was oberserved, the values being reduced by 50% within 13 days (76). It can be assumed that
in most of the cases not hypersensitation but a metabolic mechanism was involved, which is supported by



the long duration of undisturbed intake prior to the increase of transaminase values. Diclofenac is quickly
eliminated from the bloodstream. It can be assumed that the liver reactions are due to the accumulation of
a metabolite of diclofenac (76).

Quick recovery of transaminase values in NSAR trasaminitis

The quick recovery of transaminase values stated by Purcell et al. (1991) on suspension of the medication
(76) seems to be typical for toxic-metabolic transaminitis. It is reflected in a number of case reports, such
as given by Bhogaraju et al. (1999) (357), Deshayes et al. (1984) (360;364) and Jick et al. (1992) (367 ).
Bhogaraju et al. reported a recovery of transaminase values starting from the second day after suspension
of diclofenac, and a complete recovery after 6 weeks. Deshayes et al. and Jick et al. found a recovery of
the liver values within 4 weeks, Paret Masana et al. (1986) even oberserved the recovery to a
normalization of the liver values within two weeks only (373). They could rule out an immunologic
mechanism, so a typical transaminitis would be the obvious cause for the adverse event.

Symptoms of a hepatopathy caused by diclofenac usually occur within the first three months of treatment,
usually with a fast recovery after suspension of the medication ( 361). Other authors state latencies
between one week and 11 months (372). Dicofenac-induced hepatitis may occur totally without symptoms.
Hepatocellular damage might thus occur much more frequently than expected (361).

Rechallenge

In some cases the occurrence of liver symptoms and the suspension of the medication was followed by a
reexposure to diclofenac after recovery. Obviously only the cases are known where the rechallenge led to a
renewed occurrence of liver symptoms.

In a case reported by Helfgott et al. (1990) the renewed liver reactions occurred after a six week treatment
of diclofenac ( 77;365). Babany et al (1983) reported a similar case, with the adverse event reoccurring
after five weeks of renewed treatment ( 356). A probable case of repeated reexposure was reported by
Hackstein et al. (1998). Again, the latency between renewed intake of diclofenac and the reoccurrence of
liver symptoms was several weeks (364 ). Lascar et al. (1984) described a fatal outcome of a fulminant
diclofenac hepatitis after three weeks of reexposure (369).

With these latencies a hypersensitivity reaction can definitively be ruled out. In comparable cases reported
by Greaves et al. (2001) and Paret Masana et al. (1986) there were only 48 hours between rechallenge and
renewed liver symptoms, the cases being identified as due to a idiosyncratic hypersensitivity reaction
(77,363;373).

Caution and a regular control of liver values is recommended by Bhogaraju et al. (1999) when a patient is
reexposed to diclofenac after recovery of a transaminitis ( 357). The oberservation of gastrointestinal
disorders might be a first warning of more severe symptoms that might follow.

Other NSA/Ds
Hepatotoxicity with NSAIDs in general is a well-recognized phenomenon, e.g. with

phenylbutazone ((189;384) and literature cited therein). Hepatitis is also known for other

nonsteroidal drugs, such as pirprofene (229), for which reversible (after suspension) increases of
transaminase values were found, which partly did not reoccur on rechallenge. A metabolic effect is more
likely to be the mechanism of action than a hypersensitivity reaction (229). This kind of hepatopathy can
occur even months after starting the therapy and is usually preceded by gastrointestinal disorders (229 ).

According to Purcell et al. (1991) (76), hepatic events from non-steroidal antirheumatic drugs are declared

a class reaction by the FDA (79).

9.5 Antirheumatic treatment: Sulfasalazine

In the medicinal literature hepatic adverse reactions to sulfasalazine are well known (247;289;385-413).
Even though already in 1978 for this compound more than 100 severe incidents with liver effects were
reported (389), such adverse events are generally considered as rare but severe incidents (78;403). Also
known are clinically non-relevant and reversible increases of transaminases under treatment with
sulfasalazine, which normally do not require an interruption of the therapy (408).

Duration until the onset of the liver reaction

Typically, hepatic sulfasalazine incidents occur three weeks after the onset of therapy, which led to the
creation of the notion “three weeks sulfasalazine syndrome” (410). This kind of reaction is based on




immunologic processes, and by its immunologic nature is connected to symptoms in other organs such as
skin or blood (78;410). Immunologic reactions to sulfasalazine usually occur within 14-21 days after start
of the therapy. However, in one case the reaction was observed but after 15 years of continuous treatment
(412). In most less severe incidents the hepatopathy was reversible upon discontinuation of sulfasalazine,
however, there were also fatal outcomes under the more severe incidents (78;403).

Rechallenge

As a consequence of an idiosyncratic-immunologic mechanism, a reexposition to sulfasalazine should lead
to a renewed liver reaction. Indeed such reactions were observed within 24 hours after reexposition
(391;393;399). In one case report published by Caspi et al. (1992) the first liver reaction to a combination
of sulfasalazine and diclofenac occurred after a longer period of otherwise uneventful medication. The
second exposition to sulfasalazine happened by chance five years later, and this time the time from first
intake to the liver reaction followed the typical three weeks course. The liver values returned to normal
within only two weeks. Directly following this incident, a rechallenge was tried, leading to a reaction
within 24 hours (388). In one case report by Losek and Werlin (1981) the hepatitis reoccurred after only
18 hours on rechallenge (402). On reexposition to sulfasalazine the liver is not always concerned. There
were cases where the reexposition to sulfasalazine after a hepatic incident led to massive neurologic
defects (247). However, in all cases the second reaction was decidedly more dramatic than the first event.

Transient hepatic events

Possibly the evaluation of the risk of adverse liver events by sulfasalazine is biased by the reporting of
mainly severe cases. This is backed by the fact that transient hepatic effects were reported (408). Such a
case was possibly presented by Miller and Broom (1983): they reported a multiple reexposition with
different latency periods until the onset of the liver reaction, among others a deliberate rechallenge (412).
This case report was characterized by a rapid normalization of the liver parameters after rechallenge under
controlled conditions.
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