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Abstract Background: Signal detection is a crucial element in recognising new adverse
drug reactions (ADRs) as soon as possible. HMG-CoA reductase inhibitors
(‘statins’), the most potent cholesterol-lowering drugs, are generally well tolerated
but can occasionally lead to liver toxicity. Pre- and postmarketing studies on
statins revealed an incidence of 0.1-3% elevation in hepatic transaminase levels.
However, these elevations are asymptomatic, reversible, dose related or probably
due to other causes. Postmarketing studies clearly showed the lack of evidence of
hepatotoxicity from statins, apart from some isolated case reports of serious
hepatic damage described in the literature. It is still unclear whether serious
hepatic reactions are dose related and more frequent than the expected rate in the
general population.

Objective: In this study, the hypothesis that fluvastatin could cause serious liver
injuries more than the other statins is investigated, in the light of a quantitative and
qualitative signal analysis, drug consumption data and evidence from the litera-
ture.

Methods: The Italian Interregional Group of Pharmacovigilance (Gruppo Interre-
gionale di Farmacovigilanza; GIF) is an example of signal detection within the
Italian spontaneous ADR reporting system. The GIF database holds reports of
suspected ADRs submitted by five Italian pharmacovigilance regional centres. In
the GIF database, all reports of suspected ADRs are classified according to the
WHO criteria for causality assessment. The reactions are coded according to the
WHO Adverse Reaction Terminology and classified as serious or non-serious
events on the basis of the WHO Critical Term List. Every 6 months the GIF
database is analysed to extract potential signals through a qualitative case-by-case
analysis and using a quantitative methodology called proportional reporting ratio
(PRR). This methodology permitted us to identify the potential signal ‘fluvastatin
and hepatic reactions’.

Results: At 31 December 2004, the GIF database contained 35 757 reports with
an annual reporting rate of 170 reports per million inhabitants. We found a total of
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1260 reports of ADRs related to statins, including 178 of hepatic reactions.
Sixty-nine reports were attributed to fluvastatin, which showed the highest PRR in
comparison with the other statins. Fluvastatin was associated with 33 serious
reactions, mainly hepatitis and cholestatic hepatitis. The number of reports of
severe hepatotoxicity associated with fluvastatin started to increase from 2002.
About half of them did not report other suspected or concomitant drugs and in one
third the hepatotoxicity occurred after <1 month of therapy. Twenty-seven out of
33 patients were female, and fluvastatin was administered at 80 mg/day in 81% of
cases reporting complete data on drug dosage.

Conclusion: In the literature, serious hepatic reactions are rarely described in
patients taking statins; however, data gathered by GIF suggest that cases of
hepatotoxicity are reported more often than expected. In addition, GIF data seem
to reveal that fluvastatin is more likely to cause hepatic reactions than the other
statins. However, this is a preliminary signal and future evaluations are certainly
needed to confirm it and to quantify this possible risk.

Background

We can define pharmacovigilance as the continu-
ous process of monitoring, evaluating, communicat-
ing and improving the safety of medicines in real
conditions of usage by patients.['l One of the first
steps in pharmacovigilance is the systematic search
for signals of drug toxicity in large postmarketing
drug safety databases, which make it possible to
recognise any new adverse drug reactions (ADRs)
as soon as possible. Once such signals are detected,
they have to be explored, verified and processed in
the context of other relevant data, through specific
pharmacoepidemiological studies.!

A number of publications have investigated the
data-mining methods used to identify safety signals
from spontaneous databases and the role of such
methodologies is evolving.3®! Currently, there is
evidence that data mining may be useful, but its
value and real utility have to be confirmed by time
and experience. As a basic requirement, adequate
signal detection should be based on qualitative case-
by-case analysis and on quantitative approaches that
may differ in methodology and parameters. Among
quantitative methods, proportional reporting ratio
(PRR) and reporting odds ratio (ROR) are probably
the most used, since these indices of disproportion-
ality are easily calculated and have been proved to
be effective in signal detection. It is well recognised
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that these measures can give comparable results.®
Another measure of disproportionality is the infor-
mation component (IC), calculated within the Baye-
sian Confidence Propagation Neural Network meth-
odology, used by the Uppsala Monitoring Centre to
scan incoming reports to the WHO database.”
Eventually, all methodologies try to answer the
question: “is a particular drug-ADR combination
reported in the database more often than would be
expected from the rest of the reports in the
database?”.

The Italian Interregional Group of Pharmacovigi-
lance (Gruppo Interregionale di Farmacovigilanza;
GIF) is an example of signal detection within the
Italian spontaneous ADR-reporting system.!”) GIF is
co-ordinated by the Veneto Regional Centre for
Pharmacovigilance in Verona, Italy and its database
holds reports of suspected ADRs submitted by five
Italian Regional Centers for Pharmacovigilance
(Emilia Romagna, Friuli Venezia Giulia, Lombardy,
Sicily and Veneto), where active groups have been
working on pharmacovigilance for some years.

The main goal of GIF is to identify potential
signals, by a qualitative case-by-case analysis and
using a quantitative methodology. GIF considers
any “reported information on a possible causal rela-
tionship between an adverse event and a drug, the
relationship being unknown or incompletely docu-
mented previously”, to be a signal following the

Drug Safety 2006; 29 (12)



Fluvastatin and Hepatic Reactions

1165

WHO definition.®®! A signal may be also the obser-
vation of a change in the proportion of known reac-
tions in terms of frequency, severity or outcome
within a ‘risk group’ of patients, or in relation to a
dose range, as well as a drug-ADR relationship
already identified and analysed in the literature but
little known among physicians. The signals of inter-
est are periodically notified on the web site http://
www.gruppogif.org and published when it is appro-
priate.>>1% At the end of 2004, case-by-case analysis
revealed a considerable number of hepatic reactions
associated with fluvastatin and the combined signal
detection raised the question of the possibly greater
hepatotoxicity associated with this molecule com-
pared with the other HMG-CoA reductase inhibitors
(‘statins’) on the Italian market.

Statins, including lovastatin, simvastatin, atorva-
statin, fluvastatin, pravastatin and rosuvastatin, are
used for the treatment of hypercholesterolaemia, and
they are among the most widely prescribed
medicines in the world. Apart from lovastatin, all
the aforementioned statins were available on the
Italian market in 2004, and atorvastatin, simvastatin
and pravastatin were among the 30 most commonly
prescribed drugs.['!)

Large clinical trials and meta-analyses have con-
firmed that these drugs have significant potential
benefits, leading to a reduction in cardiovascular
morbidity and mortality.['>!4 The benefit of statin
therapy is related to the absolute reduction in low-
density lipoprotein (LDL) cholesterol level, above
and beyond to the patient’s individual risk. So, sta-
tins with higher potency in lowering LDL, or higher
doses, are often required to achieve very low LDL
levels, thereby increasing the potential risk of toxici-
ty 1151

Statins are considered to have low risk for caus-
ing serious adverse effects, but it is well known that
they can rarely lead to severe muscle and liver
toxicity.

Early clinical studies revealed an elevation, usu-
ally dose dependent, which was more than three
times the upper limit of normal for liver enzymes
(alanine aminotransferase [ALT] and aspartate ami-
notransferase [AST]) in about 3% of patients treated
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with statins.['®! However, recent reviews of data
from large clinical trials show that elevations in
hepatic enzyme levels are rare and do not lead to
clinically significant liver disease.l'”? Monitoring
liver function is recommended by the authorities,
but this position is not shared by everyone.l'3!"!
Isolated cases of serious hepatic damage (acute liver
failure, hepatitis, jaundice) associated with statins
are reported in the literature, but it is still unclear
whether serious hepatic reactions are dose related or
more frequent than the expected rate in the general
population.[20-23]

In this paper, the hypothesis that fluvastatin could
cause serious liver injuries more than the other sta-
tins will be discussed in the light of quantitative
signal detection, single case report analysis, drug
consumption data and evidence from the literature.

Methods

Sources of Data

At 31 December 2004, the GIF database con-
tained 35 757 reports of ADRs (37% serious), 99%
of which were submitted by physicians. In 2004,
spontaneous reports collected through GIF repre-
sented >60% of the total number of Italian reports,
with a reporting rate of 170 reports per million
inhabitants.

In the GIF database, all reports of suspected
ADRs are classified according to the WHO criteria
for causality assessment®! and only those with a
‘certain’, ‘probable’ or ‘possible’ causality assess-
ment were included in this study. A ‘probable’ rela-
tionship is a clinical event with a reasonable time
sequence to administration of the drug, unlikely to
be attributed to concurrent disease or other drugs,
and that follows a clinical reasonable response on
dechallenge. The presence of predisposing condi-
tions or consumption of drugs known for hepatotox-
icity lead to a ‘possible’ classification, particularly
where the information on drug withdrawal may be
lacking or unclear.

The drugs were grouped using the Italian Codifa
System and the Anatomical Therapeutic Chemical
classification. The reactions were coded according
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Table I. Total and hepatic adverse reaction reports associated with HMG-CoA reductase inhibitors (‘statins’) in the GIF database

Drug Year of marketing Total no. of reports No. or reports of hepatic Percentage of hepatic
reactions (% over total reports) reactions classified as
‘serious’
Simvastatin 1989 444 50 (11) 28
Atorvastatin 1997 385 37 (10) 22
Fluvastatin 1995 194 69 (36) 48
Pravastatin 1990 176 16 (9) 25
Rosuvastatin 2004 61 6 (10) 67

GIF = Gruppo Interregionale di Farmacovigilanza (ltalian Interregional Group of Pharmacovigilance).

to the WHO Adverse Reaction Terminology (WHO-
ART) and classified as serious or non-serious events
on the basis of the WHO Critical Term List.[>
WHO-ART has a hierarchical structure starting with
body system/organ level, within which there are
grouping terms (general or high level), which are
useful for the broadest view of drug problems. With-
in these broad categories the specific, frequently
used ‘preferred terms’ allow precise identification
of adverse reactions and are those mainly used in
entering and searching the data.

The statin consumption data were obtained by the
Pharmaceutical Service of Friuli Venezia Giulia
Health Department, through the ‘Progetto Sfera’ of
Italian Ministry of Health.

Signal Detection

Every 6 months, the GIF database is analysed to
filter out potential signals. Signal detection is done
by qualitative case-by-case analysis and by using, as
quantitative methodology, the PRR. PRR compares
the proportion of an ADR by a drug with the corre-
sponding proportion for all drugs in the database.
PRR is currently used for signal generation from
spontaneous reporting data, because it is easy to
calculate and interpret.®?”1 A large PRR for a spe-
cific drug-ADR association indicates that ADR has
been disproportionately reported for that drug. A
significant increase in PRR, supported by any other
information on a particular drug-ADR combination,
contributes to the creation of a signal.

At the end of 2004, case-by-case analysis in the
GIF database revealed a considerable number of
cases of hepatitis associated with fluvastatin, so this
signal was examined closely, by calculating the
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PRR of all hepatic reactions at system organ level
(liver is coded as 0700 in the WHO-ART classifica-
tion) for each statin in the whole database.

Results

As of December 2004, in the GIF database there
were in total 1260 reports of ADRs related to statins
available on the Italian market. Another 250 reports
related to cerivastatin, which was withdrawn from
the market in August 2001, were not included in this
analysis. As shown in table I, we found a total of 178
reports of statin-related adverse hepatic reactions,
with the highest number (69 reports) attributed to
fluvastatin. Furthermore, nearly 50% of reports of
hepatic reactions related to fluvastatin were serious.

The number of reports associated with a drug in a
spontaneous reporting database, is clearly affected
by the length of time it has been on the market and
also by how much it is used. The national statin
consumption in Italy during the last 4 years of the
study period indicated that simvastatin and atorvas-
tatin were the most widely used lipid-lowering drugs
(table II). Pravastatin and fluvastatin were less com-
monly used, even if prescriptions for the latter in-
creased considerably between 2002 and 2004. Three
delayed-delivery formulations of fluvastatin 80mg

Table Il. National HMG-CoA reductase inhibitor (‘statin’) consump-
tion in ltaly in 2001—4. Data are expressed as defined daily dose/
1000 inhabitants/day

Drug 2001 2002 2003 2004

Simvastatin 9.79 12.52 14.58 16.62
Atorvastatin ~ 7.69 10.42 13.44 20.76
Pravastatin 3.73 4.80 6.02 6.95
Fluvastatin 0.43 2.31 4.00 4.87
Rosuvastatin 2.14

Drug Safety 2006; 29 (12)



Fluvastatin and Hepatic Reactions

1167

Atorvastatin -
Fluvastatin RN E—
Pravastatin —
Rosuvastatin ———
Simvastatin B
T T T T T T T T T T T T T 1
0o 1 2 3 4 5 7 8 9 10 11 12 13 14 15

PRR

Fig. 1. Proportional reporting rate (PRR) values of HMG-CoA reductase inhibitor (‘statin’) hepatic reactions. The lines represent the 95% CI.

entered the Italian market in September 2001 and
were mainly responsible for the observed increase.

Figure 1 shows PRR values for the hepatic reac-
tions calculated for each statin, by using as reference
group all drugs in the database. Fluvastatin had the
highest PRR (8.99; 95% CI 7.39, 10.96) compared
with atorvastatin (2.36; 95% CI 1.73, 3.21), simvas-
tatin (2.78; 95% CI 2.13, 3.63), pravastatin (2.21;
95% CI 1.38, 3.53) and rosuvastatin (2.38; 95% CI
1.11, 5.09). It is worth noting that all PRR values
were statistically significant. PRR calculated only
with serious hepatic reactions data leads to same
results (data not shown).

Table III illustrates the distribution of the differ-
ent types of hepatic reactions to each statin at the
preferred terms level. We can observe that the most

common hepatic effect is an elevation in liver en-
zyme levels. As shown, fluvastatin was associated
with a high number of serious reactions, mainly
hepatitis and cholestatic hepatitis. Rosuvastatin
caused the highest percentage of serious hepatic
reactions, but the number of reports was too small
for conclusions to be drawn. Sixty-three reports out
of 178 satisfied the WHO criteria for classification
as serious reactions, mainly hepatitis (75%) and
cholestatic hepatitis (13%).

In table IV, the 63 cases of serious hepatic reac-
tions associated with the five statins are described,
focusing on some characteristics that can help in
interpreting these associations. Causality assess-
ment of single reports, as established by the co-
ordinating centre, was ‘possible’ in 70% of reports,

Table lll. Number of reports of HMG-CoA reductase inhibitor (‘statin’)-related hepatic reactions (WHO-ART preferred term) in the GIF

database

Hepatic ADR Atorvastatin Fluvastatin Pravastatin Rosuvastatin Simvastatin
Hepatic enzymes increased 26 30 10 2 34
Hepatic function abnormal 3 5 2 0 2
Hepatic necrosis? 0 1 0 0

Hepatitis? 5 26 2 4 10
Hepatitis cholestatic? 2 5 2 0

Hepatitis chronic active 0 1 0 0 0
Hepatocellular damage® 1 1 0 0 0

Total 37 69 16 6 50

a Serious ADRs (according to the WHO Critical Term List).

ADR = adverse drug reaction; GIF = Gruppo Interregionale di Farmacovigilanza (ltalian Interregional Group of Pharmacovigilance); WHO-

ART = WHO Adverse Reaction Terminology.
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Table IV. Characteristics of reports of serious? HMG-CoA reductase inhibitor (‘statin’)-related hepatic reactions present in the GIF database

8911

Drug No. of No. of reports/  No. of Age (mean £ SD) Statin dose Onset of No. of reports with  No of reactions Causality
reports year males/ [yl reaction no concomitant confirmed by assessment
females drugs (%) laboratory values (%)
Atorvastatin 8 2002: 3 3/5 60.7 £ 11.7 10mg: 2 1-2d: 1 2 (25) 7 (88) Probable: 3
2003: 1 20mg: 1 8-30d: 3 Possible: 5
2004: 4 40mg: 2 >90d: 3
60mg: 1 Missing: 1
Missing: 2
Fluvastatin 33 Before 2000: 1 6/27 63.8+7.7 20mg: 1 1-2d: 9 15 (45) 28 (85) Certain: 1
2001: 2 40mg: 4 3-7d: 3 Probable: 14
2002: 7 80mg: 22 8-30d: 8 Possible: 18
2003: 12 Missing: 6 31-90d: 9
2004: 11 >90d: 4
Pravastatin 4 Before 2000: 2 1/3 58.8 + 10.6 20mg: 1 8-30d: 2 0 2 (50) Possible: 4
2002: 1 40mg: 2 >90d: 2
2004: 1 Missing: 1
Rosuvastatin 4 2004: 4 2/2 69.5 + 12.7 10mg: 4 8-30d: 2 1 (25) 3 (75) Probable: 1
31-90d: 2 Possible: 3
Simvastatin 14 Before 2000: 3  10/4 63.4 £ 15.3 10mg: 6 8-30d: 6 2 (14) 11 (79) Possible: 14
2000: 2 20mg: 4 31-90d: 3
2001: 4 40mg: 1 >90d: 5
2003: 2 Missing: 3
2004: 3

a According to the WHO Critical Term List.

d = days; GIF = Gruppo Interregionale di Farmacovigilanza (Italian Interregional Group of Pharmacovigilance).

1V 32 1340§10D)




Fluvastatin and Hepatic Reactions

1169

‘probable’ in 28% and ‘certain’ in only one report.
Apart from those related to pravastatin, >75% of
reports included laboratory values confirming liver
injury, on the basis of an increase of more than twice
the upper limit of the normal range in ALT level or a
combined increase in AST, alkaline phosphatase
and total bilirubin levels, provided that one of them
was twice of the upper limit of the respective normal
ranges.[?8)

Other concomitant drugs, mainly cardiovascular
agents (e.g. antiplatelet agents, calcium channel an-
tagonists, [-adrenoceptor antagonists, diuretics),
were administered in 68% of patients. We cannot
exclude the possible role of these drugs in the onset
of ADRs, in particular in the case of ticlopidine, an
antiplatelet agent with some evidence of hepatotox-
icity.

The number of reports of severe hepatotoxicity
associated with fluvastatin started to increase from
2002. About half of these cases report the use of
other suspected or concomitant drugs, but not of
ticlopidine. Twenty-seven out of 33 patients were
female, and fluvastatin was administered at 80 mg/
day in 81% of cases reporting complete data on drug
dosage. The other statins are administered at lower
doses, according to their different potency. The ear-
ly onset of reaction (<7 days from starting fluvasta-
tin treatment) in 12 patients could be related to a
toxic effect or to an immunoallergic reaction. Unfor-
tunately, we do not know if these patients had been
previously exposed to fluvastatin. Fluvastatin was
withdrawn in 28 cases, after which the ADR symp-
toms improved in all patients except one. Other
information such as alcohol consumption or sero-
logical analysis are not usually requested in sponta-
neous reporting systems, even if doctors often ex-
cluded viral hepatitis by referring to serological
data.

Discussion

The spectrum of drug-induced liver injury is
broad, with imitations of almost all liver disorders,
from mild and asymptomatic increases in liver en-
zyme levels to serious hepatotoxicity that is disa-
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bling or life-threatening or that requires hospitalisa-
tion.[”!

Statins are considered to be well tolerated drugs,
but rare major adverse effects include liver and
muscle damage. High values of liver enzyme levels
(more than three times the upper reference limit)
were observed during clinical trials in 0.1-3% of
patients and were dose related.['%1%3%311 Alterations
in laboratory values for liver function, mainly slight
elevations of ALT level, have been observed during
the premarketing clinical trials of statins.3!32! For
that reason, all statins are contraindicated in patients
with active liver disease and should be used with
caution in those with a history of liver disease or
high alcohol intake.®3! In particular, leaflets of sta-
tins report hepatitis and elevations in liver function
values (more than three times the upper reference
limit) as possible adverse reactions to statins with
incidence of 0.01% and 1-2%, respectively.[3*
Postmarketing pharmacovigilance experience sug-
gested that elevated liver enzyme levels are revers-
ible and asymptomatic.['%3!33) Moreover, transient
asymptomatic transaminase elevations have been
observed in response to all classes of antihyper-
lipidemic drugs and may be secondary to cholesterol
reduction within the hepatocytes, representing a
transient pharmacological effect and not a toxic
consequence.['! It has also been argued that the
elevation in aminotransferase enzyme levels in pa-
tients with hyperlipidaemia could be related to the
commonly coexisting condition called non-alcohol-
ic fatty liver disease, and that such patients do not
appear to be at increased risk of statin-associated
hepatotoxicity.!3

Meta-analyses of randomised controlled tri-
als!'*3¢1 and a placebo-controlled trial®”! with
simvastatin in 20 536 patients did not show any
difference between placebo and statins (especially at
low doses) in the incidence of raised ALT levels
(about 1% of patients), and no cases of serious liver
disease were reported. For these reasons and in
consideration of their substantial cost, screening and
monitoring of asymptomatic elevation of tran-
saminase levels do not appear to be justified to many
authors.[16:18:19]

Drug Safety 2006; 29 (12)
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Statins have different potency, and the following
equivalent doses are generally used to compare their
efficacy: rosuvastatin Smg = atorvastatin 10mg =
simvastatin 20mg = pravastatin 40mg = fluvastatin
80 mg.’¥l Reviews on small and large doses of
single statins, particularly focused on high dose
atorvastatin and lovastatin, confirm that elevation of
liver enzyme levels is rare and does not lead to
clinically significant disease.''’3!! Interestingly, a
recent meta-analysis by de Denus et al.?°! on 13
randomised, placebo-controlled trials with four sta-
tins (fluvastatin, lovastatin, pravastatin and simvas-
tatin), showed that the proportion of patients having
liver function test (LFT) abnormalities was low in
both groups and the risk with statin therapy, as a
class, was no greater than that with placebo (OR:
1.26; 95% CI 0.99, 1.62; p = 0.07). The data on
single statins supported previous observations that
pravastatin, lovastatin and simvastatin, at low-to-
moderate doses, were not associated with a signifi-
cant risk of LFT abnormalities, whereas fluvastatin
was associated with a significant increase in the
odds of having LFT abnormalities (fluvastatin
1.13% vs placebo 0.29%; OR: 3.54; 95% CI 1.1,
11.6; p = 0.04) compared with placebo. It should be
emphasised that the doses used in trials evaluating
lovastatin, pravastatin and simvastatin were <40mg,
whereas fluvastatin was evaluated in two trials, one
of them using 80mg. According to the authors, the
distinctive effect of fluvastatin on the liver could be
due to the fact that fluvastatin is the only statin
metabolised by cytochrome P450 (CYP) 2C9. Re-
cent data®” suggest that polymorphism of CYP2C9
may influence the pharmacokinetics of fluvastatin in
healthy volunteers and this could lead this group of
patients to experience ADRs. However, the clinical
implications of this finding should be investigated in
a larger group of patients treated with fluvastatin.

Compared with the large number of trials and
reviews on minor elevations of liver enzyme levels
associated with statins, the reports of more serious
hepatic toxicity are few and anecdotal. Hepatitis is
reported as rare, probably no more frequent than
with other common drugs (1 per 100 000 patient-
treatment years).3?! Isolated cases of hepatocellular
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toxicity and jaundice were reported in the literature
in association with the most commonly used sta-
tins,?-221 and single cases of fatal liver failurel*!!
and autoimmune hepatitis™*? with atorvastatin have
also been described.

Screening for signals in the GIF database shows a
higher-than-expected number of reports of
hepatotoxicity in patients treated with statins in the
last 4 years. The elevation in liver enzymes was the
reaction most commonly reported overall, but a
considerable number of serious hepatic abnormali-
ties were also signalled. Quantitative analysis from
each statin report, obtained through PRRs calcula-
tion, raised the hypothesis that fluvastatin was more
hepatotoxic than the other molecules in the group
and we have no reason to suspect over-reporting of
hepatotoxicity from fluvastatin more than from oth-
er statins by Italian physicians.

In WHO ADR database (accessed online on Feb-
ruary 2006), maintained by the Uppsala Monitoring
Centre, there are 2303 reports of serious and 9748
reports of non-serious hepatic ADRs associated with
statins (except cerivastatin), which underline the
potential for statin-induced hepatotoxicity. Among
these reports, 968 involve fluvastatin; of which,
22% were serious hepatic ADRs, a percentage simi-
lar to that of other statins. In the absence of world-
wide drug-utilisation data, and considering the dif-
ferent prescribing patterns and different reporting
rates from various countries, it is difficult to com-
pare the ADR pattern among statins. However, an
analysis of the WHO database performed in the first
quarter of 2001 showed a higher IC for fluvastatin-
induced hepatitis, hepatitis cholestatic and
hepatocellular damage than for other statins.*!

Furthermore, a recent analysis on the US FDA’s
MedWatch reporting program shows that, in the
period 2002—4, the “report proportion” of liver fail-
ure/hepatitis is higher (0.061 per million prescrip-
tions) for fluvastatin than for other statins.[*¥

Information from the single case reports did not
allow identification of specific differences in pa-
tients treated with each statin. However, fluvastatin
reports from the GIF database would support a pos-
sible relation with the 80mg daily dose, since most

Drug Safety 2006; 29 (12)
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of them occurred with the 80mg formulation, in
concomitance with the marketing in Italy of three
delayed-delivery formulations of fluvastatin. This
hypothesis is strengthened by national drug-use
data, confirming that the consumption of fluvastatin
increased 10-fold from 2001 to 2004, although it
remained very low in comparison with atorvastatin
and simvastatin. On the other hand, we cannot ex-
clude the hypothesis that these formulations were
administered to a select group of patients with a
genetic predisposition or other unknown risk factors
for hepatotoxicity. Given that the proportion of fe-
males was higher in the patients with fluvastatin-
related hepatic reactions, we also hypothesise a pos-
sible causal role for sex, but we have no further data
to confirm this hypothesis. The onset of serious
hepatotoxic reactions from starting fluvastatin ther-
apy was highly variable, suggesting potential multi-
ple underlying mechanisms. Generally, the latency
time for type A reactions ranges between days and
weeks, whereas for type B reactions this time period
may be months.* However, all fluvastatin reports
were compatible with the accepted criteria of diag-
nosis of hepatic ADRs in relation to duration of
exposure. 40!

Conclusion

Our analysis of the GIF database indicates that
fluvastatin-related hepatic reactions may be more
frequent and serious than those caused by other
statins. Previously only one meta-analysisi®)
showed differences between fluvastatin and other
statins. It should be remembered that spontaneous
reporting does not make it possible to calculate the
incidence of ADRs; therefore, this signal should be
considered as preliminary. Further evaluations are
certainly needed to confirm it and to quantify the
possible risk in any patient population.

In any case, patients and physicians should be
aware of this possible serious hepatotoxicity in their
respective use and prescription of high doses of
fluvastatin.
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