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Abstract

Currently, suspected hepatotoxicity of drug formulations
contai-ning different kavolactone extracts is debated,
and  dependence on  extraction  procedures
(ethanol/water, acetone/water or spissum extracts) has
been postulated. More than 20 kava-containing
her-bal drugs are marketed in Europe; pro duct
informations mention possible adverse effects to the
liver function. Even for the isolated D-L-kavaine,
preclinical and clinical studies indicate hepatotoxic
effects.

12 cases of suspected liver toxicity have been reported to date, for
an incidence of 0.23 cases per 1 million daily doses.
This number does not allow differentiation between
extraction type. Additional-ly, the causality for the
hepatotoxicity of kavalactones is often questionable
due to comedication (other drugs, including
paracet-amol), a history of alcohol abuse or viral
infections. Hepatotoxic adverse effects evoked from
other psychotropic drugs like benzo-diazepines,
neuroleptics or dnhdepresmnts hdve a similar or
hig-her i
anxiolytics. Therefo-re, kdvalactones do not appear to
have a specific hepatotoxic profile.

Introduction

Anxiety treatment depends mainly on the use of psychotropics
(benzodiazepines, doxepin) or natural products like
kava extracts. Clinical improvement with kava
preparations has been demon-strated in controlled
studies and retrospective analysis (1). Kava pyrones
(syn kava lactones) are assumed to be the active
ingre-dients kava roots in extracts with acetone or
ethanole. Preparations contain 70% kava pyrones
(acetone/water) or 35 — 55% kava pyro-nes
(ethanol/water). HPLC analysis shows that kava
pyrones are similarly extracted by both procedures
with identical relative amounts of the pyrones (Figure
2, HPLC trace). The main diffe-rence is the amount
of inactive ingredients.

Recently, hepatotoxic reactions have been attributed to the intake
of kava-containing herbal drugs (2); subsequently,
some preparations have been banned from sale in
Switzerland. We analyzed the incidence of
hepatotoxic reactions from the BfArM database in
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Methods and Data Aquisition

We have searched the data base MEDIPLUS (IMS Health,
Frank-furt) with ~1 500 000 patients. 895 847
patients had visited their physician at least once from
September 1999 to August 2000; 30_000 showed
signs of hepatic insult (e.g. elevated liver enzymes).
Of these patients, 3075 were treated with
psychoactive drugs (ATC criteria NO5SA-C or NO6A,
1212 patients with sedatives and/or anxiolytics; these
patients represented a total of 1313 prescriptions. The
data acquisition is summarized in Figure 2. The
diagnoses of liver dysfunction for the 1212 patients
was fatty acid degeneration (968/1212 cases); toxic
hepatosis was found in 52/1212 patients. In ~60% of
the cases the time interval between drug intake and
diagnosis was less than 6 months. Most prescriptions
were made for the benzodiazepines bromazepam,
diazepam and oxazepam, 80 cases included kava
preparations (e.g. Antares, Kava-CT, Kavosporal
forte, Laitan).

Drug sales for the three benzodiazepines, as well as for kava
preparauons were extracted and summarized in 1000
packs; using recommended doses for anxiety, ddd
sold (bromazepam 3 mg/d, diazepam 10 mg/d,
oxazepam 25 mg/d, kava 120 mg/d) were calculated
for the time period September 1999 to August 2000.
Since for 1999 only yearly sales were available, 1/3
of the yearly sale was attributed. Total sales of these
compounds~ adjusted to ddd were compared to
incidences and estimates per 1000 ddd were
calculated.
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Figure 1: Data acquisition and evaluation for the incidence of hepatic

dysfunction in 895 847 outpatients.
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Results

sum office visit hepatosis  newhepatosis  anxolytics.

Hepatic dysfunctions and intake of anxiolytics has been correlated using the

MEDIPLUS data bank containing 1 500 000 patient data. From
28 797 pati-ents with signs of hepatotoxicity, 1212 patients
were treated with anxio-lytics during the last 23 months at least

Table 3: Incid: of h icity for anxiolytic
The table lists t icity incid including toxic is in
MEDIPLUS data base patients in association with anxiolytic intake
(per 1000 packssold, or per 1 million ddd).

Inzidenz

(n/1000000ddd)

Inzidenz
(n/1000 packs)

Bromazepam 0.062 0.90
Diazepam 0.054 2.12
Oxazepam 0.038 1.23
Kava (ethanol and 0.044 0.89

numbers of

ableohshatragglptive

i "
potential of hepatic adverse effects in correlation with the intake of both
benzodiazepines and kava preparations. Oxazepam has an incidence for
hepatotoxic adverse effects of 1.2, diazepam 2.1, kava preparations
(both ethanolic and acetonic extracts) and bromazepam 0.9

once (Figure 1). Most of the diagno-ses were fatty ds ion
with no further speclﬂcauon (J68/1212 cases), in 52/1212
cases toxic | was d. The incid of

hepatoto-xicity as reported to the BfArM was compared with
drug sales (in 1000 pack/year). All four drugs examined
showed similar incidence numbers,with bromazepam
0,06/1000 pack; diazepam 0,045/pack; oxazepam 0,038/1000
pack, kava extracts 0,044/1000 packs (compare also to
incidence numbers from BfArM, Table 3).

In only about 60% of the cases, less than 6 month time elapsed between the

It has been

last drug intake and signs of hepatic toxicity. This included 529
cases of fatty degeneration and 35 toxic hepatoses. No
difference could be detected between the four drugs, with a
similar number for kava preparati-ons (23/58 cases) than for
the benzodiazepines (189/327 for bromazepam, 182/299 for
oxazepam, 135/ for diazepam).

d that the extraction procedure of kava lactones could
influence the potential for adverse effects of kava preparations.
The main difference between these preparations is the use of
ethanol instead of acetone as the nonpolar agent (Figure 3). The
resulting preparations differ in their contents of kava pyrones,
with ~70% pyrones contained in acetone ex-tracts, compared to
35 — 70% pyrones in ethanolic extracts. HPLC analysis of the
pyrones, as shown in the insert in Figure 3, does not indicate
any dif-ference in the relative amounts of the active
ingredients; for inactive com-pounds no analytical data are
available. Currently there is no evidence for a major adverse
potential of these constituents; thus both the pharmacological
effect as well as adverse effects are attributed to the kava
pyrones.

A variety of side effects has been described for kava preparations. Skin

changes are well known to oceur in kava drinkers in the South
Pacific and Australia. A study among aborigines which had
used large amounts of kava for a long time indicates major
effects of kava intake (4). Among very heavy users (more than
400 g kava roots per week), clevated [1GT and decreased
albumin levels were the only sign of hepatic toxicity, whereas
urea and bilirubin levels were decreased. Among others, weight
loss, distur-bances of kidney function and pulmonary
hypertension was noted; however, none of these effects h
been described as a result of kava pharmaceuticals. Besides
clevated (1GT, no hepatotoxicity has not been found in th
cohort. Albeit genetic differences can be expected between
ns and australian abori and cytochrome P4502D6
deficiency has been found in patients with kava associated liver
toxicity (2); these data confirm the low toxic potency.

Table 2: Incidence of adverse effects reported for anxiolytics
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illion ddd during the time period 9/1999 to 8/2000; these
incidence do not appear to be substantially different given the
uncertainty of association between adverse effect an drug intake. If
incidence numbers are calculated based on 1000 packs sold, again there
is no difference between different anxiolytics (Table 3).

It should be noted that some kava preparations are OTC drugs and thus
may not be present in the sales figures obtainable; also benzodiazepine
adverse effects are well known; thus an underreporting may occur. On
the other hand, most cases of hepatosis as seen in the Mediplus base
bank likely are caused by other factors, e.g. alcohol or fat intake.

Some drugs registered for use as anxiolytics by the BfArM, as well as
their major properties are listed in Table 4; a comparison indicates no
“safe” anxiolytic presently available.

Table 4: Therapeutic alternatives in anxiolytic treatment

-Benzodiazepines
indicated

reaction, in-

Kava preparations
indicated in
pregnancy and

long acting drugs (t,, 6 — 24h); not
in hyopotonia, paradoxic drug
teraction with e.g. coumarin

short acting substances, not
children, no experience in
lactation. Rarely drug interactions

with cen- trally acting compounds.
Hypericum short acting substances, not indicated in
children, no experience in pregnancy and
lactation. Interaction with e.g. coumarins
Doxepin antidepressant, common and serious adverse
effects, not indicated as first line therapy.
Conclusions

- Hepatotoxicity is a rare adverse effect for kava
prepara-tions, as well as for benzodiazepines used as
anxiolytic compounds. Other drugs listed as anxiolytics
have compa-rable (benzodiazepines) or more severe
(doxepine) adverse effects.

- Data from both spontaneous reporting (BfArM) or an
out-patient data base (MEDIPLUS) do not indicate
differences in the incidence of hepatotoxicity, when
stratified to ddd sold.

- Reports from the BfArM data base indicate association of
hepatotoxicity with both acetone and ethanole extracts,
with no obvious differences between these extractions.

- Kava pyrones are available as OTC preparations. Thus the
true intake may be underestimated as compared to
prescrip-tion drugs like benzodiazepines. Benzodiazepines
have a well known potential for adverse effects (paradoxic
effects, sedation), which also may not be reported
spontaneously.

- Currently there is no evidence for higher toxicity of either
ethanolic or acetonic kava preparations.
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