
Modern drug therapy came of age in the early 19th century, when it abandoned
the secondary role it had been relegated to by the more prestigious diagnostic
process during the past few decades. The outstanding advances occurred in both cel-
lular and molecular biology, as well as in biotechnology, had a lot to do with this,
since they –together with refined diagnostic tests– favored the development of new
biologic drugs, and an unprecedented growth of clinical research with the aim of
providing a rigorous scientific assessment of therapeutic benefits and drug-related
toxicity. 

However, a point that has drawn greater attention during the last few years is the
safety of patients exposed to drugs. In fact, many drugs exhibit dazzling efficacy but
on occasion become double-edged swords, and such safety issues pose a true chal-
lenge not only to the scientific community, but to society itself. The fast spread of
drugs within a global market determines large-scale exposure of patients to new
molecules, with a potential for greater numbers of unexpected adverse effects. The
continual commercialization of new drugs, the increasing number of drugs used by
the population, and the increasing utilization of pharmacologically active “alterna-
tive medications” are all the hallmark of current society and favor the likely devel-
opment of adverse events. 

Recent studies contributed to bring to the fore the significance of drug-related
adverse events. In 1998 Lazarou et al. (1) reported that their estimated incidence of
serious adverse events among inpatients in the U.S. was 6.7% (1 in every 15 inpa-
tients), while adverse events with a fatal outcome amounted to 0.32% and thus in-
volved a total of 106,000 patients, which represents the 4th to 6th leading cause of
mortality. Even when considered exaggerated, nobody would argue that these fig-
ures deserve both attention and active policies by the health systems. Indeed, the
true risks of medications only manifest when drugs leave the well-controlled “clini-
cal trial research” setting –where populations at lower risk are commonly examined,
the presence of underlying diseases and the concurrent use of other drugs represent
exclusion criteria, and exposure length is relatively short– and move on to be ad-
ministered within a “naturalistic” context, namely standard clinical practice. These
considerations are supported by a recent study in the U.S., where drugs that would
be eventually withdrawn from the market on safety grounds had already been ad-
ministered to 20 million subjects (2). The fact that almost 10% of the adult popula-
tion had already been exposed to non-essential drugs before their harmful effects
were properly identified is strong evidence that new systems for the early recogni-
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tion of medication-related toxicity risks need to be implemented. Along these lines,
a clear example is the recent withdrawal of the lipid-lowering agent cerivastatin,
which has had a huge impact on the media, and put in the limelight the great rele-
vance post-marketing drug surveillance has to the actual goal of drug therapy bene-
fits with acceptable risks.

Not surprisingly the liver is also a target organ for adverse reactions, as it plays a
key role in the process of drug metabolism. Since such potential adverse event is of
extreme severity, it has become a major cause of drug withdrawal from the pharma-
ceutical market or of restricted indications (3). Examples of drugs withdrawn from
the market during the past decade include ebrotidine, tolcapone, nefazodone, tetra-
bamate, nimesulide, and trovafloxacin. 

Idiosyncratic adverse reactions of the liver during drug therapy are uncommon
events with a rate of 1/10,000 to 1/100,000 exposures. Sensitive methods to detect
idiosyncratic hepatotoxins exerting their effects through metabolic or immunoaller-
gic mechanisms are still unavailable during preclinical development. Once the drug
is on the market, hepatotoxicity-related events are basically diagnosed by ruling out
alternative origins in the absence of specific markers of liver injury of toxic origin.
Thus, it is hardly surprising that hepatotoxicity is rarely recognized and many
events go unnoticed. It is estimated, however, that liver disease of toxic origin rep-
resents 1/600 to 1/3500 of all hospital admissions, roughly 2-5% of jaundice cases
in inpatients, and 10% of hepatitis cases (4), with the most common presentation of
hepatic adverse reactions being a syndrome similar to acute hepatitis. A prospec-
tive, multicenter study by the Acute Liver Failure Study Group (5) on the etiology
of acute liver failure showed that toxicity currently heads the list of all potential
causes when cases associated with acetaminophen toxicity (39%) and idiosyncratic
reactions (13%) are added together. Nonetheless, a significant proportion of serious
acute liver failure cases remain to be explained following thorough diagnostic eval-
uation. A recent study (6) in patients with serious idiopathic acute liver failure re-
vealed the presence of acetaminophen-protein adducts (a surrogate marker of aceta-
minophen-related liver injury) in the serum of 30% of cases, which shed new
evidence on the responsibility of drugs for at least one part of serious acute liver
failure cases of unknown origin.

The practical usefulness of establishing costly, complex surveillance systems for
the earliest detection of adverse reactions that –as is the case with hepatotoxic
events– are mostly unpredictable may be challenged. However, three reasons at
least could be summoned to support the case for early detection strategies. First, the
most determining factor in the severity and possibly fulminant outcome of a hepato-
toxic reaction of hepatocellular type has been seen to be treatment continuation with
the responsible agent once symptoms become apparent (7). Secondly, the identifica-
tion of relevant hepatotoxicity cases may allow the establishment of risk-benefit
profiles for involved drugs, as well as the finding of toxicity risk and individual sus-
ceptibility factors to help take measures in preventing new cases. Finally, there is a
practical reason for the patient, namely the prevention of new events that might be
more serious than the index episode upon re-exposure to the responsible drug.

There is nonetheless an almost complete absence of epidemiologic studies de-
signed to prospectively investigate the relationship between drug agents and liver
disease. Their limitations mainly stem from data sources, their definition of liver in-
jury, and inherent difficulties to establish a causality link in the setting of polymed-
icated patients. In Spain a Spontaneous Reporting Program for Adverse Reactions,
dubbed the yellow card, is in existence since 1983, and represents the essential core
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of the Spanish Drug Surveillance System. This post-marketing passive surveillance
program has allowed warning signs of new risks to be generated, a characterization
of drug-induced syndromes, and a comparison of toxicity profiles for drugs within
given groups, but underreporting is possibly its most significant limitation despite
obligatoriness (8). At best, the reporting of serious adverse events –and hepatotoxi-
city is such an event– has been estimated in 1 to 10% of actual figures. The lower
the reporting of events, the longer the delay in the detection of drug safety prob-
lems. This system’s limitations also include difficulties in obtaining reliable infor-
mation on the nature and time sequence of events; in the absence of a well-defined
population source, the denominator or exposed population is often unknown. The
latter limitation is similarly shared by both case and series reports, which also allow
hypothesis formulation and usually focus on exceptional cases or high-risk popula-
tions.

The real rate of drug-related cases of liver disease is unknown. The only
prospective, population-based incidence study performed in France found an annual
crude incidence rate of 13.9 ± 2.4 per 100,000 population, which represents an inci-
dence of hepatotoxicity 16 times higher than that reported to regulatory authorities
(9). Incidence figures for hepatotoxicity obtained from a Hepatotoxicity Registry
Coordinating Center in operation from 1994 were 34.2 ± 10.7 cases per 106 popula-
tion per year for the period 1998-2003, with approximately half of these requiring
hospital admission (10). Although lower when compared to those in the French
study (9), these figures remain outstanding and higher than those reported by a re-
cent study in Catalonia (11).

Along this line, the paper by Ruiz-Montero et al. (12) that is being published in
this issue of Revista Española de Enfermedades Digestivas discusses an active strat-
egy to increase the detection of toxic liver disease in inpatients using a number of
target departments to bring the number of identified reactions nearer the actual inci-
dence. The study’s methodology was designed to sensitize healthcare professionals
by putting them on permanent alert as the most effective means of increasing the
number of hepatotoxicity cases reported. In applying this procedure the authors ob-
tained an estimated incidence of liver toxicity of 6.74 cases per 100,000 populations
in their setting. Even considering this rate an underestimation of the actual inci-
dence of liver toxicity in the authors’ area of influence, which would result from the
study’s design not including all hospital departments, it still represents an incidence
four-fold higher than that reported to health authorities during the same period. An-
other issue deserving comment is the added value brought to achieving this goal by
the Clinical Pharmacology Department. Their acting coordinately with hepatolo-
gists and related specialists in each area, where they brought to bear their character-
istic pharmacoepidemiologic methodology, has no doubt contributed to the training
of clinicians and to increasing diagnostic suspicion; it has also facilitated the collec-
tion of detailed information for causality, and all of it without ever overloading the
daily schedule of physicians, as the authors themselves literally quote. 

A valid estimation of the incidence of an adverse event in a population should
rely on a number of basic requirements, including the event’s thorough documenta-
tion, a sensitive and specific screening method, and a clearly delimited population.
Propective studies using automatic signals generated from laboratory data –a moni-
toring system that may be subsequently implemented on a permanent basis in hospi-
tals– suggest that the development of adverse reactions in inpatients is a common
fact. This procedure, which may be theoretically applicable to the identification of
other laboratory changes such as drug-related agranulocytosis or bone marrow apla-
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sia, has been assessed in the detection of hepatotoxic adverse events and their rela-
tive proportion to other etiologies of liver disease in some studies, whose pooled
analysis is made difficult by their differing definitions of liver damage. In a study
carried out in one of the health areas in the United Kingdom it was found that is-
chemic hepatitis and pancreatobiliary disease represented 74% of cases when using
the criterion of serum aspartate aminotransferase concentrations above 400 U/L,
whereas hepatotoxicity was responsible for 8.8% (13). These signals were misinter-
preted or misdiagnosed in 52% of cases. However, in a study carried out in France
using as definition of liver damage a two-fold increase in serum alanine-amino-
transferase activity identical figures were found for drug-related liver injury (14); in
our setting (15), using internationally accepted criteria for liver injury (16), we
found a prevalence of hepatotoxicity of 4%. In the latter study, most common caus-
es of liver biochemistry changes included pancreatobiliary, neoplastic, and ischemic
disorders (15). A limitation of this type of design is its uncertain clinical relevance,
unless robust parameters for liver injury (e. g., serum alanine-aminotransferase con-
centrations ranging from 5 to 10 times the upper limit of normality; or even better
serum bilirubin levels on the verge of clinical expression, i. e., 3 mg/dL) are select-
ed. Otherwise, patients with minor drug-related or -unrelated changes in liver pro-
file may be detected, and many of the latter subjects even “adjust” in spite of thera-
py continuation and never develop overt liver toxicity, as has been shown with some
drugs (statins, isoniazide).

In view of this information we may reflect on the poor performance of this
methodology to detect hepatotoxic adverse reactions because of their actual fre-
quency; however, the benefits inherent to the training of clinicians’ sensitivity can-
not be overemphasized, since these alterations often go unnoticed or misclassified
by physicians as previously mentioned. 

In short, any initiatives to promote “pharmacoepidemiological culture” in health-
care providers should be welcomed. The fact that the diagnosis of hepatotoxicity, in
contrast to other diseases, has not benefited from the extraordinary advances in ge-
nomics, proteomics, and radiodiagnosis as yet, and still gravitates around careful
history taking and a correct interpretation of the patient’s clinical manifestations and
laboratory data, should not be forgotten. The ultimate objective of any strategy to
detect and gain insight into hepatotoxic adverse events may still be summarized in
the old hippocratic aphorism “primun non nocere”.
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