
HEPATOTOXICITY WITH A NATURAL DIETARY SUPPLEMENT, 
ARTEMISIA ANNUA L. EXTRACT IN GRAPESEED OIL. NEW ZEALAND 
PHARMACOVIGILANCE CENTRE REPORTS
Ruth L Savage1,2, Michael V Tatley1, Joanne Barnes3

1New Zealand Pharmacovigilance Centre, Dunedin School of Medicine, University of Otago, Dunedin; 2Department of General Practice, 
University of Otago, Christchurch; 3School of Pharmacy, Faculty of Medical and Health Sciences, University of Auckland, Auckland, New Zealand. 

BACKGROUND
Artemisia annua L. (Qing Hao, sweet wormwood; family Asteraceae) has been used in traditional Chinese medicine for 
two millennia.1 

An extract of A. annua in grapeseed oil (Arthrem®) is promoted in New Zealand as a “natural dietary supplement for maintaining 
and supporting joint health”. 

From February 2016 to May 2018, the New Zealand Pharmacovigilance Centre (NZPhvC) received 25 reports of hepatic 
reactions with Arthrem®. In January 2018, Medsafe, the NZ medicines regulator, issued an alert.2 

Artemisinin, a constituent of A. annua, and the derivatives artemether and artesunate, are indicated for use in combination 
treatments for malaria. Mild to moderate hepatic enzyme elevations are observed in 1-4% of patients. Hepatic injury 
reports have been confounded by concomitant hepatotoxic medicines.3 

Two published US case reports4,5 and 8 other reports in the US FDA Adverse Event Reporting Systems for drugs (FAERS) 
and dietary supplements (CAERS)6 describe hepatotoxicity associated with herbal products containing artemisinin or 
artemisinin used off-label.

OBJECTIVE
To characterise and undertake causality assessment for reports 
of Arthrem®-associated hepatotoxicity in the NZPhvC database. 

METHOD
Reports were reviewed for patient and adverse reaction 
characteristics, seriousness and outcome. 

Report causality was assessed using the WHO-UMC system for 
standardised case causality assessment and the Naranjo Adverse 
Drug Reaction Probability Scale (algorithm). The Bradford-Hill 
criteria were applied to the case series.

RESULTS
These reports originated from health professionals and patients across New Zealand. 

Patient, Drug and Reaction Characteristics
Described in Table 1 and Figure 1.  

Causality Assessment (Figure 2)
The proportion of reports classed as ‘probable’ was substantial (28% and 44% for the WHO-
UMC and Naranjo methods, respectively). 

Exclusion of alternative causes is an important aspect of causality assessment. Most reports 
included serology studies, a scan or biopsy or alcohol history, but only two had all of these. 
Three reports with Arthrem® as sole suspect, reasonable time to onset, recovery on dechallenge 
and no reported alternative causes were classed as ‘possible’ by the WHO-UMC method as 
alternative causes could not be ruled out. The Naranjo weighting for previous conclusive reports 
and objective evidence gave these a ‘probable’ score accounting for most of the difference in 
assessments between the two methods. 

Go-Arthri (also A. annua) was the most likely suspect in the ‘unlikely’ report with Arthrem 
discontinued six months prior to starting Go-Arthri.  

The case series fulfilled the Bradford Hill criteria for strength of association (manual review), 
temporality, consistency, specificity, biologic plausibility  (herb-induced liver injury is a recognised 
condition) and experimental evidence.4

DISCUSSION AND  CONCLUSIONS
The hepatitis and hepatic dysfunction  
described in these cases was usually 
medically significant and, in six cases, led  to   
hospitalisation. Very high serum bilirubin and 
transaminase concentrations were recorded. 
Most patients recovered on stopping  Arthrem®.  

Early onset jaundice was a prominent feature 
irrespective of hepatic injury pattern. This 
may have averted more serious outcomes 
by triggering prompt discontinuation of 
Arthrem®. 

Hepatic abnormality patterns appear 
inconsistent across reports from and outside 
NZ. An explanation may be changes with 
progression of the reaction. One report 
described presentation with hepatocellular 
injury, but a liver biopsy showed cholestatic 
hepatitis.5 In one NZ report the patient’s  
pattern changed from mixed to cholestatic  
while the biopsy showed hepatocellular  
damage.

The publications4,5 and FAERS and CAERS 
reports6 for artemisinin used in a herbal form 
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Table 1: Reports of Arthrem® and hepatic reactions in the NZPhvC Database

PATIENT CHARACTERISTICS 

M:F 9:16

Age range and median (y) 54-93, 69

Indications (n=21) Joint pain/arthralgia 12 
 Arthritis/osteoarthritis 7 
 Joint health 2

Relevant co-morbidities Chronic hepatitis B with normal hepatic function 1 
 Recent EBV infection 1

DRUG CHARACTERISTICS

Arthrem® sole medicine  13 
                   sole suspect (4 potentially hepatotoxic concomitants, no dates) 9 
Co-suspects (melatonin 1, Go-Arthri 2) 3                                                                              

Arthrem® dose (150mg bd 150mg daily  5 
recommended) (n=16)  150mg bd 10 
 ≥150mg bd 1

Arthrem® duration to reaction 7 – 175 days. Usually within 8 weeks. 
onset (n=19) (Figure 1) 

ADVERSE REACTION CHARACTERISTICS 

Clinical presentation Hepatic enzymes increased only  6 
 Hepatic enzymes increased or hepatitis with the following:  18 
 Jaundice +/- dark urine, at or soon after presentation.  15 
 Abdominal pain, vomiting, nausea, fever, headache, anorexia,  
 malaise, fatigue or lethargy singly or in combination.  12 
 Oedema, dyspnoea (cirrhosis)   1

Seriousness Hospitalisation 6 
 No reports of hepatic failure

Severity (peak serum  Bilirubin 200 µmol/L, alanine transaminase 3311 U/L, aspartate  
concentrations across reports) transaminase 1976 IU/L, alkaline phosphatase 512 U/L.  
 One patient had hypoalbuminaemia.

Hepatic injury pattern (n=16) Hepatocellular  4  
(cirrhosis report excluded)  Cholestatic  5 
 Mixed 7

OUTCOME 

Dechallenge (n=24) Recovered or recovering 22 
 Not recovered (including cirrhosis report) 2

Time from stopping Arthrem®    Recovery Improvement 
to improvement or recovery  Time stated (n=2), 5-6m, 8m Time stated  (n=6),  3d to 3m

 Estimated from report dates Estimated from report dates  
 (n=7)                                < 5m  (n=7)  4d to 6m

or off-label describe hepatic injury similar to 
the Arthrem® reports in presentation, 
transaminase and bilirubin elevations, time 
from exposure to onset and recovery on 
dechallenge.  Longer use durations and higher 
doses of artemisinin than for typical three day 
malaria treatments were observed.6

The marketing and uptake of Arthrem® in 
New Zealand may, in part, explain the spate of 
reports.  

LiverTox suggests that evidence points to 
an idiosyncratic immunological reaction to a 
hepatic metabolite of artemisinin.3

Limitations were non-exclusion of alternative 
causes and lack of description of the pattern 
of hepatic injury in some reports. This is 
characteristic of voluntary reports. More 
information is being sought to enable a RUCAM 
assessment. 

Reports of hepatotoxicity with Arthrem® 
(A. annua in grapeseed oil) in the context 
of its widespread use in NZ add to existing 
evidence, from a small number of reports, 

REFERENCES
1. Hsu E. The history of qing hao in the Chinese materia medica. 

Trans R. Soc Trop Med Hyg 2006;100:505-550. 

2. Medsafe. Arthrem – potential risk of harm to the liver – 
statement under section 98 of the Medicines Act 1981 http://
www.medsafe.govt.nz/safety/EWS/2018/Arthrem.asp   
Last accessed Oct 25, 2018.

3. National Institutes of Health. LiverTox. Clinical and Research 
Information on Drug-Induced Liver Injury. Artemisinin 
derivatives.  
Available at https://livertox.nih.gov/ArtemisininDerivatives.htm. 
Last accessed Oct 8, 2018. 

4. CDC. Hepatitis temporally associated with an herbal 
supplement containing artemisinin---Washington, 2008. MMWR 
2009;58:854-856. 

5. Kumar S. Cholestatic liver injury secondary to artemisinin. 
Hepatology 2015;62:973-974. 

6. Pharmacy Compounding Advisory Committee, May 8, 2017. 
Compounders under section 503A of the FD&C act: quality, 
standards and FDA findings. www.fda.
gov/downloads/AdvisoryCommittees/
CommitteesMeetingMaterials/Drugs

 PharmacyCompoundingAdvisoryCommittee/
UCM565933.pdf. Last accessed Oct 25, 2018.

for the hepatotoxicity of artemisinin, a 
constituent of A. annua, when used for longer 
periods than indicated for malaria treatment. 
Other explanations, including whether 
other constituents are implicated, product 
formulation (e.g. type of extract) or quality of 
raw materials cannot yet be excluded.
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