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200 mL bottle and contained a mixture
of the fluid extracts of Nepeta hederacea
(ground ivy) 80 mL, Hydrastis canaden-
sis (golden seal) 20 mL, Ginkgo biloba
(ginkgo) 40 mL, Avena sativa (oats
seed) 40 mL and Cimicifuga racemosa
(black cohosh) 20 mL. According to the
information supplied by the pharmacist,
one gram of herb was contained in each
1 mL of extract, with the exception of
golden seal, for which 0.5 g of herb was
contained in each millilitre. The oats
seed fluid extract was supplied by
Southern Cross Herbal School (Gos-
ford, NSW), and all other fluid extracts
were supplied by the Herbal Extract
Company of Australia (Sydney, NSW).
The patient took a total of 600 mL over
the 3-month period (7.5 mL bd orally as
required). Before developing symptoms
of liver failure, the patient had taken no
other medications and had no risk fac-
tors for the acquisition of viral hepatitis.

On arrival, she was deeply jaundiced
but not encephalopathic. Liver span was
reduced and there were no signs of
chronic liver disease. The international
normalised ratio was 3.0 (normal, 1.0–
1.2), and she had serum concentrations
of albumin, 26 g/L (normal, 35–50 g/L);
b i l i rubin, 368 �mol/L (normal,
< 18 �mol/L); alkaline phosphatase,
230 U/L (normal, 35–104 U/L); alanine
aminotransferase, 1380 U/L (normal,
< 55 U/L); and � glutamyl-transpepti-
dase, 134 U/L (normal, < 45 U/L).
Extensive investigation excluded other
recognised causes of acute liver failure.

Her condition deteriorated over the
following week, with the development of
hepatic encephalopathy and hepato-
renal failure. She underwent liver trans-
plantation in early February 2003, and
had an uneventful postoperative course.
Examination of the explanted liver
revealed massive hepatic necrosis.

Following transplantation, the phar-
macist supplied samples of the individ-
ual extracts to the Therapeutic Goods
Administration (Canberra) for analysis.
The analysis revealed no undeclared
pharmaceutical drugs. Assay of the indi-
vidual extracts of golden seal, ginkgo
and black cohosh revealed the listed
ingredients to be present. The presence
of ground ivy and oats seed in the
extracts has not yet been confirmed
owing to the lack of a suitable reference
standard.

It is not possible to determine the
individual ingredient, or mixture of
ingredients, that resulted in acute liver
failure in this patient. However, this is
the third case of acute liver failure asso-
ciated with black cohosh ingestion to be
reported recently in Australia.1 In this
instance, liver failure progressed despite
cessation of the herbal therapy, and
transplantation was required, suggesting
that a process of irreversible liver injury
had been initiated before treatment was
ceased. It should be noted that ground
ivy contains pulegone, a known hepato-
toxin. However, the concentration of
pulegone in ground ivy is accepted to be
vastly less than in pennyroyal, where
pulegone-induced hepatotoxicity has
been reported.2 To our knowledge,
there are no reports of golden seal, oats
seed or ginkgo causing hepatotoxicity.

The popularity of herbal therapies is
due in part to their perceived lack of
side effects. It is important for the med-
ical and broader community to be aware
of the potential toxicity of these prepa-
rations. In any patient presenting with
unexplained hepatitis it is essential to
determine if there has been exposure to
herbal therapies, since early cessation of
treatment may be life saving.

1. Whiting PW, Clouston A, Kerlin P. Black cohosh and other
herbal remedies associated with acute hepatitis. Med J
Aust 2002; 177: 440-443. 

2. Barnes J, Anderson LA, Phillipson JD. Herbal medicines. A
guide for healthcare professionals. 2nd ed. Pharmaceutical
Press, 2002. ❏
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TO THE EDITOR: The randomised con-
trolled trial associated with the
Women’s Health Initiative (WHI) found
that long-term hormone replacement
therapy (HRT) with combined oestro-
gen–progestin causes net harm.1 Both
the article by Baber and colleagues on
HRT2 and a previous editorial by Patel
and colleagues3 imply that the method
used to calculate the confidence inter-
vals in the WHI report is questionable.
Baber et al suggest that “a trial such as
this, with multiple endpoints, should
use adjusted rather than nominal confi-
dence intervals to test individual end-

points for significance”.2 It is important
that this issue is clarified.

In the WHI report in JAMA, Table 2
shows both nominal and adjusted confi-
dence intervals for the primary and
secondary outcomes.1 Nominal confi-
dence intervals are appropriate for the
preselected primary outcomes of the
trial — breast cancer, coronary heart
disease and the composite global-index
score.4 Confidence intervals adjusted
for multiple comparisons are possibly
appropriate for the multiple secondary
endpoints in the study, but are not
advocated by all statisticians.5 In any
case, the decision of Baber and col-
leagues to concentrate on adjusted con-
fidence intervals for the preselected
primary outcomes is not valid.4

The purpose of confidence intervals is
to assess the effects of random variation
or chance. It is not sensible to suggest
that the extra harm that occurred in the
combined HRT arm of the WHI study
could be due to chance. Moreover, 42%
of women in the HRT group stopped
taking the drug, and 11% of women in
the placebo group started taking it.1

Therefore, the reported findings of the
intention-to-treat analysis underesti-
mated the true harm to individual
women taking long-term HRT. Also, if
duration of treatment is important (as
appears the case with breast cancer risk),
and because compliance decreased over
time, 5-year results underestimated
longer-term treatment harm.4

The aim of the WHI trial was to
assess whether long-term HRT is a use-
ful preventive intervention for post-
menopausal women. It did not assess
the short-term use of HRT to relieve
severe hot flushes. As Sackett points
out, curative and preventive medicine
are absolutely and fundamentally differ-
ent in their obligations and implied
promises to the individuals whose lives
they hope to modify.6 As a long-term
preventive intervention, HRT causes
more harm than good. Although the
absolute risks were small, millions of
women were prescribed this treatment
worldwide, causing harm to thousands.
Billions of dollars were spent on an
ineffective preventive intervention.6 The
thousands of Australian women who
stopped taking HRT on learning the
results of the WHI trial made a sensible
decision.

Craig
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IN REPLY: We acknowledge that not all
statisticians agree on the place of
adjusted confidence intervals. However,
we and others1,2 believe they represent a
conservative choice for secondary end-
points in a study with multiple end-
points, such as the WHI trial.

Results of recent randomised control-
led trials of hormone replacement ther-
apy (HRT) and cardiovascular disease
certainly support the notion that HRT
confers no protection. However, any
real harm of HRT must be questionable
in light of the rapid review by Beral and
colleagues, which, also using nominal
confidence intervals, showed no change
in relative risk for HRT users.3

We are surprised that, having empha-
sised the importance of nominal confi-
dence intervals for primary endpoints,
Coory did not mention that the breast
cancer risk in the WHI report was not
statistically significant using either nom-
inal or adjusted CIs, or that the global
index used was a non-validated instru-
ment designed for and used only in the
WHI study.4 Intention-to-treat analysis
is used to avoid overestimates of both
harm and benefit. While drop-in and
drop-out rates (equal in both arms) may
have led to underestimates of harm
from HRT, they may also have led to
underestimates of benefit, with no net
change to risk–benefit assessment.

The aim of the WHI trial was to
assess the benefit or otherwise of long-
term HRT on disease processes in oth-
erwise healthy women. There seems lit-
tle doubt that in the group of older,
overweight, somewhat hypertensive,

women enrolled in this trial the use of
HRT was not beneficial.

The aim of our article was to assess the
case for and against HRT use.5 In reach-
ing our conclusions, we drew on a broad
range of published data, including, but
not confined to, the WHI data. Our con-
clusions make it clear that we believe the
use of HRT is primarily for short-term
relief of symptoms during the menopause
transition. However, we sought to defend
the right of a small number of women to
choose to continue HRT for long-term
improvement of quality of life and symp-
tom relief after appropriate, balanced,
individualised counselling about the risks
and benefits of such a decision.

We do not agree with Coory’s final
comment. The thousands of Australian
women who stopped taking HRT on
learning the results of the WHI trial did
so in fear and ignorance in an environ-
ment where their physicians were una-
ble to offer balanced counsel — hardly a
formula for good medicine.
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