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Lessons from practice
Fulminant liver failure and transplantation after
use of dietary supplements
Clinical record

A 26-year-old Indigenous man presented with icteric sclera
and skin on a background of 6 weeks of fatigue. He worked as a
dockyard labourer, had no previous medical history, was not
taking any medications regularly, did not smoke cigarettes or use
any illicit substances, and did not drink alcohol to excess. Results
of a physical examination were otherwise unremarkable — he
had no features to suggest chronic liver impairment.

Blood tests conducted on admission showed a hepatocellular
pattern of liver injury with mild derangement in synthetic function.
Results of all other investigations were unremarkable (Box 1).
Although not disclosed initially by the patient, repeat questioning
revealed that, 10 weeks before presentation, he had used two
dietary supplements for a 1-week period. These were a whey
protein powder and a weight loss supplement containing
70% Garcinia cambogia. He had discontinued use of both products
after consistently developing rigors shortly after ingesting them.

After admission, the patient’s liver synthetic function
deteriorated (international normalised ratio rose to 2.5 and

serum albumin level fell to 23 g/L). He also developed
asterixis, without cognitive features of encephalopathy.
Consequently, a liver biopsy was performed, with results of
histopathology tests revealing submassive hepatic necrosis but
no disease-specific features (Box 1). Liver transplantation was
performed 2 months after presentation (results of
histopathology tests are shown in Box 1). The patient’s
transplanted liver appears to be functioning well and the patient
is making a slow recovery.

In the absence of any alternative cause of hepatotoxicity, an
adverse event notification was made to the Therapeutic Goods
Administration, detailing the use of the two dietary supplements.
The public health division of the relevant state health
department was also informed, and the two supplements
were tested for heavy metals (arsenic, cadmium, chromium,
copper, mercury, nickel, lead and zinc) and pharmaceuticals;
however, no unexpectedly high levels of these substances
were detected. u
ver 900 drugs and herbs have been reported to
cause hepatotoxicity.1 In the United States, the
Ouse of herbal and dietary supplements is the

second most common cause of idiosyncratic drug-
induced liver injury (DILI), after antimicrobial ther-
apy.1 Of the herbal and dietary supplements, weight
loss and body building supplements are most
commonly implicated.2 In addition, contamination and
adulteration of herbal supplements is common,3 with
reported contaminants including undeclared anti-
microbials, pharmaceuticals and heavy metals.2 Dia-
gnosis of DILI is complicated by the tendency for
herbal supplements to contain multiple ingredients,2

many of which are poorly characterised and could act
synergistically. The protein supplement ingested by the
patient in this case contained many ingredients,
including green tea (Camellia sinensis) extract, green
coffee extract, African mango extract, guarana, whey
protein, and various vitamins and minerals. This,
combined with his ingestion of a second supplement
containing G. cambogia (active ingredient hydroxycitric
acid), prohibits definitive identification of the causative
agent or agents.

Historically, DILI has been overdiagnosed, with up to
48.5% of suspected cases of herb-induced hepatotoxicity
being eventually attributed to other causes.4 To reduce
the risk of misdiagnosis, causality assessments are
routinely used.Many tools are available, but the Council
for International Organizations of Medical Sciences
(CIOMS) scale is most commonly used.4 This scale is
liver specific and attributes a score based on seven items
(Box 2), translating to causality grades of excluded,
unlikely, possible, probable and highly probable for
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DILI. Using this scale, DILI secondary to the protein
supplement in combination with the G. cambogia sup-
plement is probable for the patient in this case (total
score, 6).

Of the supplements ingested by the patient in this
case, the main ingredients previously associated with
hepatotoxicity are green tea extract and G. cambogia.
Green tea and green tea extract have been demonstrated
to have beneficial effects on total cholesterol levels, low
density lipoprotein cholesterol levels, blood pressure,5

and fasting blood glucose levels.6 However, over
60 case reports linking green tea extract with hepato-
toxicity have beenpublished.3 Inmany of these cases, the
ascertainment of causality was complicated by the
ingestion ofmore than one potential hepatotoxin.3Green
tea differs from black tea in that it is unfermented, pre-
serving the catechins that are the probable toxic agent.
Green tea is present in many dietary supplements and
protein powders available in supermarkets, health food
shops and pharmacies. The usual clinical picture is a
hepatocellular pattern of liver injury occurring within
3 months of ingestion (range, 10 days to 7 months).7

Although most patients recover rapidly on cessation,
fatal instances of acute liver failure have been described.
Results of liver histopathology tests typically resemble
acute hepatitis, with necrosis, inflammation and eosin-
ophils present. Autoimmune features are usually
absent.7 This patient’s clinical picture, biochemistry
results and histopathology results are consistent with a
green tea extract-induced liver injury.

Products containingG. cambogia are widely available and
advertised as weight loss supplements, although the
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1 Results of tests conducted on admission and
histopathology tests of liver biopsy specimen and
explanted liver for a patient who developed
fulminant liver failure after using dietary
supplements

Test Result (reference interval)

Serum alanine
aminotransferase

1520U/L (<40 U/L)

Serum aspartate
transaminase

1430U/L (<45 U/L)

Serum alkaline
phosphatase

156U/L (35e135U/L)

Serum
gamma-glutamyl
transferase

260U/L (<60U/L)

Serum bilirubin 174µmol/L (<20µmol/L)

Serum albumin 36g/L (35e50g/L)

International
normalised ratio

1.3 (0.9e1.3)

Anti-HAV IgM Not detected

HBs antigen,
anti-HBc IgM,
HBV-DNA

Not detected

Anti-HCV antibody,
HCV-RNA

Not detected

Imaging (dual-phase
computed tomography)

No portal vein thrombosis

Anti-EBV IgM,
anti-EBV IgG

IgM negative, IgG positive

Anti-HEV IgM,
anti-HEV IgG

Not tested

Anti-HSV IgM,
anti-HSV IgG

IgM negative, type 1 IgG positive,
type 2 IgG negative

Anti-VZV IgM,
anti-VZV IgG

IgM negative, IgG positive

Anti-CMV IgM,
anti-CMV IgG

IgM negative, IgG positive

Anti-nuclear
antibody

4 IU/mL (<7 IU/mL)

Anti-smooth
muscle antibody

0 IU/mL (0 IU/mL)

Serum caeruloplasmin 0.23g/L (0.17e0.45g/L)

Serum copper 12µmol/L (11e23µmol/L)

Histopathology
tests — liver
biopsy specimen

Multiple fragmented cores of hepatic
parenchyma with panlobular and
multilobular necrosis, consistent
with submassive hepatic necrosis;
no evidence of autoimmune hepatitis
or significant copper or iron
deposition

Histopathology
tests —

explanted liver

Loss of viable hepatocytes, collapse
of liver parenchyma, reactive biliary
hyperplasia, no cirrhosis or steatosis;
between the necrotic areas were
islands of regenerative nodules
containing viable hepatocytes with
disorganised architecture and
without well formed portal tracts

HAV¼hepatitis A virus. HBs¼hepatitis B surface antigen.
HBc¼hepatitis B virus core antibody. HBV¼hepatitis B virus.
HCV¼hepatitis C virus. EBV¼EpsteineBarr virus. HEV¼hepatitis E virus.
HSV¼herpes simplex virus. VZV¼ varicella-zoster virus.
CMV¼ cytomegalovirus. u

2 Summary of the Council for International
Organizations of Medical Sciences scale4 for
the hepatocellular pattern of liver injury in
cases of suspected drug- and herb-induced
liver injury, and scores for a patient who
developed fulminant liver failure after using
dietary supplements

Items scored for hepatocellular
injury

Potential
score

Patient’s
score

1. Time to onset from beginning/
cessation of drug/herb ingestion

1 to 2 1

2. Course of serum alanine
aminotransferase levels after
cessation of drug/herb
ingestion

�2 to 3 3

3. Risk factors (age and
alcohol use)

0 to 2 0

4. Concomitant ingestion of
drug(s) or herbs(s)

�3 to 0 0

5. Search for non-drug/herb
causes*

�3 to 2 1

6. Previous information on
hepatotoxicity of the
drug/herb

0 to 2 1

7. Response to unintentional
re-administration

�2 to 3 0

Total score† 6

* Item 5 is scored according to the exclusion of 12 non-drug/herb
causes of hepatotoxicity, of which 11 were excluded for the patient
described in this article because serological exclusion of hepatitis E
virus was not performed (it was clinically unlikely and is not seen
locally in the absence of travel to an endemic area); as such, the
patient scored 1 for this item. †Causality grades for total scores: �0,
excluded; 1e2, unlikely; 3e5, possible; 6e8, probable; �9, highly
probable. u
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evidence supporting this effect is conflicting. In compar-
isonwith green tea extract, the evidence forG. cambogia as
a hepatotoxin is less robust and the safety profile of
G. cambogia has not been extensively studied. The sub-
stance has been associated with hepatocellular pattern
DILI in several case reports,8,9 but other potentially hep-
atotoxic pharmaceuticals or herbal supplements had also
been ingested in these cases.

In 2009, the US Food and Drug Administration (FDA)
recalled several Hydroxycut slimming supplements
(Iovate Health Sciences International) following 23
case reports associating liver injury with ingestion of
these products, including several cases in which the
patient required liver transplantation or died.10 The
implicated products varied in formulation, with some
containing G. cambogia and all containing green tea
extract. Following an investigation by the FDA Health
Hazard Evaluation Board, it was concluded that
Hydroxycut could cause idiosyncratic hepatotoxicity,
although the exact causative agent was not identified.
A subsequent case series examined the product con-
stituents and concluded that green tea extract was the
most likely causative agent, although this could not be
MJA 204 (1) j 18 January 2016 31



Lessons from practice

� Health professionals should specifically question patients
on their use of dietary supplements. Patients often do not
mention use of such products owing to perceptions of
product safety.

� Ascertaining causality is challenging. Scoring systems
are available to help diagnose drug-induced liver injury and
systematically exclude alternative causes.

� Increased regulation of herbal and dietary supplements,
including better surveillance of adverse events associated
with these products, could improve knowledge of their
safety profiles. u

Case reports Lessons from practice
definitively proven.10 There are similarities between
the Hydroxycut scenario and the case described here,
but, to our knowledge, no other cases of hepatotoxicity
associated with whey protein powder and a weight
loss supplement containing G. cambogia have been
reported.
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