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SUMMARY

Background and objective: Ingestion of the

medicinal herb kava has been associated with

hepatotoxicity. We aimed to compare two differ-

ent quantitative methods of causality assessment

of patients with assumed hepatotoxicity by the

herb.

Methods: We assessed causality in 26 patients

from Germany and Switzerland, using two struc-

tured quantitative analytical methods: the system

of Maria and Victorino (MV) and that of the

Council for International Organizations of Medi-

cal Sciences (CIOMS). In all 26 patients, regulatory

ad hoc evaluation had suggested a causal

relationship between liver disease and kava use.

Results and discussion: Assessment with the MV

scale resulted in no or low graded causality for

kava in the 26 patients with liver disease. Causality

was probable (n = 1), possible (n = 2), unlikely

(n = 7), and excluded (n = 16). Causality for kava

was more evident with the CIOMS scale: highly

probable (n = 1), probable (n = 2), possible (n = 6),

unlikely (n = 2) and excluded (n = 15). However,

the results of both quantitative causality assess-

ments are not supportive for most of the regulatory

ad hoc causality assessments of the 26 patients.

Conclusion: Grades of causality for suspected

hepatotoxicity by kava were much lower when

evaluated by structured quantitative causality

assessment scales than by regulatory ad hoc

judgements. The quantitative CIOMS scale is the

preferable tool for causality assessment of spon-

taneous reports of hepatotoxcity involving kava.

Keywords: causality assessment methods, herbal

hepatotoxicity, kava, kava hepatotoxicity

INTRODUCTION

Chemical drugs, herbal remedies and dietary sup-

plements are commonly considered as safe and

devoid of major side effects, but in usually rare

instances hepatotoxic reactions may emerge in a few

susceptible individuals despite adherence to the

recommended daily dose and treatment duration

(1–4). Under these conditions, the diagnosis of toxic

liver disease represents a major clinical challenge

and may only be established when other causes of

the observed liver disease have been excluded with

certainty. Indeed, there is no biomarker or surrogate

marker commonly available which might facilitate

the diagnosis of toxic liver disease (4). By clinical

criteria a differentiation between toxic and genuine

liver disease is commonly not possible, because

symptoms and clinical findings are similar in both

conditions, including icterus, fatigue, right upper

abdominal discomfort, dark urine, pale stool, pru-

ritus and weight loss (3, 4).

In the last few years, a world-wide discussion

emerged on whether and, if so, to what extent,

treatment with the anxiolytic herb kava is hepato-

toxic (5–15). Kava has been used as ethanolic and

acetonic extracts of the rhizome of the pepper plant

Piper methysticum G. Forster (5, 9). The initial cau-

sality assessment was a regulatory one achieved on

an ad hoc basis. An association was assumed in 26

patients from Germany and Switzerland (16).

Based on identical data, the regulatory judgement

of causality was not substantiated by another reg-

ulatory agency (17) and health institute (18). It was

criticized by various scientific groups (7–14),

especially when additional data were evaluated

(5, 7, 12–14). Moreover, quantitative causality
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assessments yielded conflicting results in two

reports (14, 15). Supportive data in favour of the

regulatory assessment were obtained in one study

(15) using the quantitative scale of MV, acronym

for the authors Maria and Victorino (MV) (19), but

not in another assessment (14) using the quantita-

tive scale of Council for International Organiza-

tions of Medical Sciences (CIOMS), the acronym for

the Council for International Organizations of

Medical Sciences (20).

In the present study, we have evaluated causal-

ity for all 26 patients with liver disease, assumed in

a regulatory assessment to be causally associated

with kava treatment. We retrieved additional data

and used both the quantitative MV method and the

quantitative CIOMS scale. We found that, in the

setting of regulatory evaluation of the observed

liver disease in assumed relationship with kava,

the MV scale performed poorly compared with the

CIOMS scale. With a few exemptions, both scales

failed to support the regulatory ad hoc causality

assessments for kava. It appears that the CIOMS

scale is the preferred tool for causality assessment

in a setting of assumed kava hepatotoxicity.

PATIENTS AND METHODS

Patients

Twenty-six patients originating from Germany

(n = 20) and Switzerland (n = 6) were studied. In

all patients, liver disease was causally attributed to

treatment with kava extracts, and the regulatory

assessment of causality for kava gave scores rang-

ing from certain (n = 3) and probable (n = 15) to

possible (n = 8) (16). For each of the patients,

essential data were collected from various sources

including the German and Swiss regulatory agen-

cies, drug manufacturers, primary-care physicians,

treating hospital physicians and pharmacists as

described previously (14). Additional data were

obtained from published reports quoted by the

regulators (16).

MV scale

All 26 patients underwent the structured quanti-

tative causality assessment reported by MV (19).

The MV scale is a short and modified version of the

structured quantitative causality assessment of

CIOMS (20). The scale was applied to kava and

each co-medicated chemical drug, herbal remedy

and dietary supplement. If there was more than

one co-medication, only the co-medicated com-

pound with the highest total score was considered

in the final assessment.

The scores of the MV system relate to temporal

relationships regarding onset of clinical or labora-

tory manifestation, and normalization of laboratory

values after drug discontinuation, exclusion of

alternative causes, extrahepatic immuno-allergic

manifestations, results of re-exposure and previous

published reports of cases of drug-induced liver

injury with the alleged drug (19). It provides for

each of these items a range of scores. The total score

is then computed and used to assign causality as

being highly probable, probable, possible, unlikely

or excluded.

CIOMS scale

The quantitative CIOMS scale (20) was applied to

all 26 patients (14, 16). Causality assessment for

kava and co-medication was as described for the

MV evaluation. The quantitative CIOMS uses items

such as time to onset, course of improvement of

laboratory data, risk factors, concomitant drugs,

search for non-drug causes, previous information

on hepatotoxicity of the drug and response to

re-administration (20). It provides with each of

these parameters a range of scores. The total score

is then computed and this is used for causality

assessment as described above for the MV scale.

Comparative assessment

The results presently obtained with the MV scale

were compared with the CIOMS scores for kava

and co-medications for all 26 patients (14).

RESULTS

General characteristics

In the mostly female patients, daily overdose of

kavapyrones (kavalactones), prolonged treatment

and co-medication were common features

(Table 1), considering that the regulatory recom-

mendation includes 60–120 mg kavalactones daily

as maximum intake for no longer than 3 months.
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Details described for the individual cases implicate

poor regulatory data presentation in some of the

patients as well as laboratory and clinical mani-

festations suggestive of kava- and drug-unrelated

causes in others. Moreover, in a few patients a

temporal association between kava use and the

development of liver disease was not convincingly

presented in the regulatory data information.

MV causality assessment for kava

Using the MV scale for all 26 patients, there were

only three cases with a score ‡10, implying cau-

sality for kava (Table S1 and Table 2). Causality

was probable for one patient with 16 points (case

19) and possible for two of the cases with 10 points

(case 16) and 13 points (case 21). The score for the

remaining 23 patients was low, suggesting kava to

be an unlikely or excluded cause in another seven

and 16 patients, respectively.

The low MV scores may be attributed to various

conditions such as the presence of several alterna-

tive kava-independent causes of the observed liver

disease, giving a )3 point score; only partial

exclusion of kava-independent causes, resulting in

0 point; missed extrahepatic manifestations like

rash, fever, arthralgia, peripheral eosinophilia and

cytopenia, yielding 0 points; and latency period of

mostly >8 weeks, giving only 1 point (Table S1).

Laboratory signs of acute drug-induced hepato-

cellular toxicity commonly subside within a short

time, and ALT values are normalized 2 months

after drug discontinuation. This results in 3 points,

but was applicable to only some patients. Instead,

the others reached only 0 points on various

grounds. For instance, ALT values were still high

or unknown 2 months after kava cessation, or the

natural course of ALT within 2 months was not

assessable because of early death, liver transplan-

tation (LTX) or cortisone treatment of autoimmune

Table 2. Comparison of causality

assessments of 26 suspected cases

of kava or co-medication hepato-

toxicity using the MV and the

CIOMS scales

Patient

MV causality

for kava

MV causality for

co-medication

CIOMS causality

for kava

CIOMS causality

for co-medication

1 Excluded Excluded Possible Possible

2 Excluded Excluded Excluded Excluded

3 Excluded Excluded Excluded Excluded

4 Excluded Excluded Excluded Excluded

5 Excluded Excluded Excluded Excluded

6 Unlikely Excluded Unlikely Excluded

7 Excluded Excluded Excluded Excluded

8 Excluded Excluded Excluded Excluded

9 Excluded Excluded

10 Excluded Excluded Unlikely Possible

11 Excluded Excluded Excluded Excluded

12 Unlikely Probable

13 Unlikely Excluded Possible Possible

14 Excluded Excluded Excluded Excluded

15 Excluded Possible

16 Possible Excluded Possible Possible

17 Unlikely Unlikely Excluded Excluded

18 Excluded Excluded Excluded Excluded

19 Probable Unlikely Highly probable Excluded

20 Unlikely Unlikely Probable Probable

21 Possible Possible

22 Unlikely Excluded Excluded Excluded

23 Excluded Excluded Possible Possible

24 Unlikely Excluded Excluded Excluded

25 Excluded Excluded

26 Excluded Excluded Excluded Excluded
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hepatitis (AIH) as a kava-unrelated disease. Low

scores were also obtained when co-medication was

considered as possible or probable cause for the

observed liver disease. It therefore appears that in

some patients various confounding conditions

preclude a high ranking of causality for kava.

MV causality assessment for co-medication

In analogy to kava (Table S1), MV scores were also

low for co-medication (Table S2). Co-medication

was observed in 21 of 26 patients. As MV scores

were all £9 (Table S2), causality for co-medication

was either unlikely (n = 2) or excluded (n = 19)

(Table 2). The causes of low MV scores for

co-medication were similar to those previously

outlined for kava.

Comparison of MV with CIOMS scales

There is poor concordance of causality grades

obtained using the MV and CIOMS scales for both

kava and co-medication (Table 2). In general, cau-

sality assessment by CIOMS resulted in higher

grades of causality for kava and co-medication.

Moreover, disagreement prevails relative to the

regulatory ad hoc causality assessment for kava and

co-medication (Table 1) compared with the struc-

tured causality evaluation by MV or CIOMS scales

(Table 2). In particular, the regulatory assessment

of certain, probable or possible causality for kava

for all 26 patients (Table 1) was not substantiated by

the structured quantitative evaluation using either

the MV or CIOMS scales (Table 2). These data

suggest that in a setting of suspected kava hepato-

toxicity, causality assessment with the quantitative

CIOMS scores should be preferred over evaluation

using an ad hoc basis or the MV scale.

DISCUSSION

The present study shows that the extent of cau-

sality varied widely depending on the system used

for the quantitative evaluation (Table 2). This is a

known phenomenon already described in another

study of patients with liver disease because of

chemical drugs (21, 22). With the quantitative MV

system, causality for kava was probable and

possible in only one or two patients, respectively

(Tables 2 and S1) and that for co-medication

excluded or unlikely (Tables 2 and S2). On the

other hand, using the scores of the quantitative

CIOMS scale, causality for kava was highly prob-

able for one case, probable for two cases and pos-

sible for six cases. The causality grades were

sometimes shared with the co-medication (Table 2).

It was evident that the MV system and the

CIOMS scales (Table 2) produced results with poor

concordance.

Previous studies have shown that the MV and

CIOMS scales perform equally well in the presence

of signs of hypersensitivity such as rash, fever,

arthralgia, peripheral eosinophilia and cytopenia.

In all other cases, the CIOMS system performs

better than the MV scale (21, 22). Accordingly, as

the patients of the present study, with few

exemptions, lacked signs of hypersensitivity

(Tables S1 and S2), the CIOMS scale is the pre-

ferred tool for kava causality assessment, at least in

the present setting of regulatory assumed liver

disease by kava and co-medication.

The regulatory causality assessment (16) seemed

to have been confirmed in one single publication

(15). The latter study reports that the data of all the

patients were analysed systematically using a

clinical diagnostic scale (CDS). Reference was

provided for CDS being identical with the MV scale

(15, 23). This scale was obviously applied without

item by item analysis with an additional qualitative

assessment (15). Such causality assessment has

been criticized for drug-induced liver injury (4, 24).

The MV scale in the present study on 20 patients

from Germany (cases 1–20) (Table 1), recorded

causality as follows: probable (n = 1), possible

(n = 1), unlikely (n = 5) and excluded (n = 13)

(Table 2 and Table S1). Using the CDS approach,

which corresponded to the MV scale, gave all the

cases a causality of certain, probable or possible

(15). It appears that in the latter study not

all information (Table 1) (7, 12–14) required for

a sound causality assessment was available or

considered.

Causality assessment on an ad hoc basis is obvi-

ously not the appropriate approach for evaluation

of whether a chemical drug, herbal remedy or

dietary supplement may have caused a hepatotoxic

reaction in a given patient (4, 22). For instance,

when treating physicians report cases of liver

diseases, assumed to be related to treatment with

chemical drugs on an ad hoc basis, to the World
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Health Organization (WHO), causality of these

cases included in the WHO database could not be

re-evaluated (25). Similarly, the European Medi-

cines Agency (EMEA) dismissed causality in 38 of

42 cases of spontaneous liver disease assumed by

others before to be causally associated with black

cohosh in ad hoc assessments (26). Causality for the

remaining four patients was also dismissed when

item by item scoring of the quantitative CIOMS

scale was used (27). There have also been problems

with ad hoc causality assessment of cases of sus-

pected kava hepatotoxicity (5–14, 28–31) presented

to the German regulatory agency (16). Causality

re-evaluations by both the EMEA and the British

Medicines Control Agency yielded quite different

results despite identical data for each individual

patient (12, 13, 17, 18). Therefore, a systematic

diagnostic approach is obviously required.

It is of note that problems in causality assess-

ment have also been reported (32–35) for adverse

effects other than hepatotoxicity. In particular, no

systematic decisional algorithms gave results in

agreement with those of ad hoc causality assess-

ment, because of confounding factors which

compromised the sensitivity and specificity of the

former methods (32). Moreover, without opera-

tional procedures, agreement between experts was

low (33, 34). For general adverse drug reactions,

decisional causality algorithms are sensitive but

they have poor specificity (35).

Certainly, the main problem in causality assess-

ment of potential drug-induced liver injury relates

to the treating physicians (4). They should collect

all the necessary data for causality assessment by

the quantitative CIOMS scale for submission to the

appropriate regulatory agency and the drug man-

ufacturer concerned. The individual data in the

CIOMS scale should be presented in the regulatory

database, and then made available to both health-

care providers and the scientific community.

Regulatory transparency is mandatory for drug

safety.

In conclusion, the CIOMS scale is the preferred

tool for causality assessment of liver disease possi-

bly caused by kava. Grades of causality for potential

kava hepatotoxicity were much lower when evalu-

ated by methods such as MV or CIOMS than by

regulatory ad hoc judgements for the 26 patients

considered. Regulatory ad hoc causality assessments

appear to be inadequate and lack transparency. We

suggest that the initial step in causality assessment

should begin with the application of the quantita-

tive CIOMS scale using data provided by the

treating physicians, who are responsible for

reporting the individual CIOMS data item by item

to their respective national regulatory agencies for

further evaluation. The itemized CIOMS data

should be in drug-regulatory agency databases and

should be publicly available to all.

DISCLOSURE

No conflicts of interest exist.

REFERENCES

1. Chang CY, Schiano TD (2007) Review article: drug

hepatotoxicity. Alimentary Pharmacology and Thera-

peutics, 25, 1135–1151.

2. Teschke R, Bahre R (2009) Severe hepatotoxicity by

Indian Ayurvedic herbal products; a structured cau-

sality assessment. Annals of Hepatology, 8, (in press).

3. Zimmerman HJ (1999) Hepatotoxicity. Philadelphia,

PA: Lippincott Williams & Wilkins.

4. Teschke R, Schwarzenboeck A, Hennermann KH

(2008) Causality assessment in hepatotoxicity by

drugs and dietary supplements. British Journal of

Clinical Pharmacology, 66, 758–766.

5. Denham A, McIntyre M, Whitehouse J (2002) Kava –

the unfolding story: report on a work-in-progress.

Journal of Alternative Complementary Medicine, 8, 237–

263.

6. Stevinson C, Huntley A, Ernst E (2002) A systematic

review of the safety of kava extract in the treatment

of anxiety. Drug Safety, 25, 251–261.

7. Teschke R, Gaus W, Loew D (2003) Kava extracts:

safety and risks including rare hepatotoxicity.

Phytomedicine, 10, 440–446.

8. Schulze J, Raasch W, Siegers CP (2003) Toxicity of

kava pyrones, drug safety and precautions – a case

study. Phytomedicine, 10(Suppl. IV), 68–73.

9. Loew D, Franz G (2003) Quality aspects of traditional

and industrial kava-extracts. Phytomedicine, 10, 610–

612.

10. Clouatre DL (2004) Kava kava: examining new

reports of toxicity. Toxicology Letters, 150, 85–96.

11. Block KI, Gyllenhaal C, Mead MN (2004) Safety and

efficacy of herbal sedatives in cancer care. Integrative

Cancer Therapies, 3, 128–148.

12. Schmidt M, Morgan M, Bone K, McMillan J (2005)

Kava: a risk-benefit assessment. In: Mills M, Bone K,

eds. The essential guide to herbal safety. St Louis, MO:

Elsevier Churchill Livingstone, 155–221.

� 2010 The Authors. JCPT � 2010 Blackwell Publishing Ltd, Journal of Clinical Pharmacy and Therapeutics, 35, 545–563

Kava hepatotoxicity 561



13. Schmidt M. Is Kava Really Hepatotoxic? Available at:

http://www.uni-muenster.de/imperia/md/content/

pharmazeutische_biologie/_v/review.pdf. (last acc-

essed September 21, 2009).

14. Teschke R, Schwarzenboeck A, Hennermann KH

(2008) Kava hepatotoxicity: a clinical survey and crit-

ical analysis of 26 suspected cases. European Journal of

Gastroenterology and Hepatology, 20, 1182–1193.

15. Stickel F, Baumüller HM, Seitz K, Vasilakis D, Seitz

G, Seitz HK, Schuppan D. (2003) Hepatitis induced

by kava (piper methysticum rhizoma). Journal of

Hepatology, 39, 62–67.

16. Rejection of drug risks, step II. As related to:

Kava-Kava (Piper methysticum)-containing, and

kavain-containing drugs, including homeopathic

preparations with a final concentration up to, and

including D4. Available at: http://www.bfarm.de/

de_ver/arzneimittel/amrisiken/stufenplan/Besch-Kava-

Final.pdf (last accessed September 21, 2009).

17. MCA (Medicines Control Agency) Line listing 14

February 2002.

18. EMEA (European Medicines Agency) Line listing 10

July 2002.

19. Maria VAJ, Victorino RMM (1997) Development and

validation of a clinical scale for the diagnosis of

drug-induced hepatitis. Hepatology, 26, 664–669.

20. Danan G, Bénichou C (1993) Causality assessment of

adverse reactions to drugs – I. A novel method based

on the conclusions of international consensus meet-

ings: application to drug-induced liver injuries.

Journal of Clinical Epidemiology, 46, 1323–1330.

21. Lucena MI, Camargo R, Andrade RJ, Perez-Sanchez

CJ, Sanches de la Cuesta F (2001) Comparison of two

clinical scales for causality assessment in hepato-

toxicity. Hepatology, 33, 123–130.

22. Kaplowitz N (2001) Causality assessment versus

guilt-by-association in drug hepatotoxicity. Hepatol-

ogy, 33, 308–310.

23. Aithal GP, Rawlins MD, Day CP (2000) Clinical

diagnostic scale: a useful tool in the evaluation of

suspected hepatotoxic adverse drug reactions.

Journal of Hepatology, 33, 949–952.

24. Lee WM (2000) Assessing causality in drug-induced

liver injury. Journal of Hepatology, 33, 1003–1005.

25. Björnsson E, Olsson R (2006) Suspected

drug-induced liver fatalities reported to the WHO

database. Digestive and Liver Disease, 38, 33–38.

26. EMEA: Assessment of Case Reports Connected to Herbal

Medicinal Products Containing Cimicifugae Racemosae

Rhizoma (Black Cohosh, Root). Available at: http://

www.emea.europa.eu/pdfs/human/hmpc/2692580

6en.pdf (accessed 18 July 2006).

27. Teschke R, Schwarzenboeck A (2009) Suspected

hepatotoxicity by cimicifugae racemosae rhizoma

(black cohosh, root): critical analysis and structured

causality assessment. Phytomedicine, 16, 72–84.

28. Teschke R, Wolff A (2009) Kava hepatotoxicity: reg-

ulatory data selection and causality assessment.

Digestive and Liver Disease, doi: 10.1016/j.dld.2009.

04.003.

29. Teschke R, Schwarzenboeck A, Akinci A (2008) Kava

hepatotoxicity: a European view. The New Zealand

Medical Journal, 121, 1283.

30. Teschke R, Genthner A, Wolff A (2009) Kava hepa-

totoxicity: comparison of aqueous, ethanolic, ace-

tonic kava extracts and kava-herbs mixtures. Journal

of Ethnopharmacology, 123, 378–384.

31. Teschke R. Hepatotoxicity by drugs and dietary

supplements: safety perspectives on clinical and

regulatory issues. Annals of Hepatology, (in press).

32. Macedo AF, Marques FB, Ribeiro CF, Teixeira F

(2003) Causality assessment of adverse, drug reac-

tions: comparison of the results obtained from pub-

lished decisional algorithms and from the

evaluations of an expert panel, according to different

levels of imputability. Journal of Clinical Pharmacy and

Therapeutics, 28, 137–143.

33. Arimone Y, Miremont-Salamé G, Haramburu F,
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SUPPORTING INFORMATION

Additional Supporting Information may be found

in the online version of this article:

Table S1. Quantitative causality assessment of 26

patients with suspected kava-induced liver disease

using the MV scale. In section 4 (exclusion of alter-

native causes), the symbol ()) denotes a negative

result whereas (+) denotes a positive result. Total

points: <6 = causality excluded; 6–9 = causality

unlikely; 10–13 = causality possible; 14–17 = cau-

sality probable; >17 = causality highly probable.

Table S2. Quantitative causality assessment for

co-medication using the MV scale for 26 patients
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with suspected kava-induced liver disease and

assured to be so by regulatory agencies. In section 4

(exclusion of alternative causes), the symbol ())

denotes a negative result whereas (+) denotes a

positive result. Total points: <6 = causality exclu-

ded; 6–9 = causality unlikely; 10–13 = causality

possible; 14–17 = causality probable; >17 = causal-

ity highly probable.
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(other than missing material) should be directed to

the corresponding author for the article.

� 2010 The Authors. JCPT � 2010 Blackwell Publishing Ltd, Journal of Clinical Pharmacy and Therapeutics, 35, 545–563

Kava hepatotoxicity 563



Copyright of Journal of Clinical Pharmacy & Therapeutics is the property of Wiley-Blackwell and its content

may not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's express

written permission. However, users may print, download, or email articles for individual use.


