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Background: Adverse drug reactions (ADRs) represent a major public healthAbstract
concern, with death as the ultimate adverse drug outcome. Despite the relevance
of this, the frequency of fatal ADRs (FADRs) is to a large extent unknown.
Although spontaneous reporting data cannot give an exact estimate of the magni-
tude of drug-related mortality, it may highlight the importance and large dimen-
sions of this public health problem.
Objective: To describe the types and pattern of reported FADRs by analysing
data from the national spontaneous reporting system in Italy.
Methods: The Italian Medicines Agency (AIFA) runs a pharmacovigilance
database where all the individual case safety reports (since January 2001) are
stored. We selected and then analysed in detail all the case reports (to the end of
December 2006) in which death was reported as the outcome. We included in the
study only FADR case reports with a probable or possible causality assessment,
according to the criteria established by the WHO. In line with the Italian reporting
form, we divided FADR reports into two groups: (i) suspected ADRs that caused
death; and (ii) suspected ADRs that contributed to death.
Results: In the AIFA database 38 507 suspected ADR case reports were collected,
of which 641 (1.66%) had a fatal outcome. We analysed 450 case reports (1.17%
of total reports), 159 (35.33%) of them causing the patient’s death and 291
(64.67%) contributing to death. The annual percentage of FADR reports followed
a constant trend during the 6-year period. The majority of fatal reports (79%) were
sent by hospital doctors. In total, 222 different drugs were suspected as causes of
FADRs. ‘Systemic anti-infective drugs’ was the drug category associated with the
highest percentage of FADRs (21.9%), followed by antineoplastic and immu-
nomodulating agents (18.8%), and then by nervous system drugs (14.8%). Other
drug categories involved in the fatal case reports were antithrombotic agents,
NSAIDs and contrast media.
Conclusions: The drugs most frequently involved in FADRs were drugs of wide
usage with a narrow therapeutic range or those that caused serious skin or
systemic allergic reactions. Ceftriaxone, ticlopidine and nimesulide were asso-
ciated with the highest number of fatal case reports; the related FADRs were
already known and recognized for each of these drugs. We highlight some cases
reflecting probable inappropriate drug use by Italian physicians. This suggests a
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need for continued clinical pharmacology training and that many FADRs might be
preventable through better medical and prescribing practice.

Background hospitalized patients.[11] Their estimate, 1824 drug-
associated deaths annually, was higher than that of a

Adverse drug reactions (ADRs) represent a major study based on data collected by the Canadian vol-
public health problem in terms of hospitalization, untary reporting system, where only 1417 cases of
morbidity and cost, as reported by many studies drug-related deaths over a 10-year period were
conducted in hospitals, emergency departments and found.[17] In a recently published Swedish study,
ambulatory care settings.[1-9] Death is the ultimate 3.1% of the total number of spontaneously submit-
adverse drug outcome. Despite its importance, there ted reports documented a fatal outcome. Taking into
are only a few studies on the incidence of fatal consideration an assumed degree of under-reporting,
ADRs (FADRs). Mortality incidence ranges from the authors suggested that FADRs might be estimat-
0.05% to 0.95% in hospitalized patients, depending ed to be at least the twelfth most common cause of
on the source.[3,7,10-14] The difference may partly be

death in Sweden.[18] Finally, fatal ADEs reported to
explained by the fact that there were some method-

the US FDA Adverse Event Reporting System in-
ological differences between the studies, e.g. in the

creased 2.7-fold (from 5519 to 15 107 deaths) be-
criteria of classification and definition of drug-relat-

tween 1998 and 2005. It is the world’s largest data-
ed deaths. Some authors analysed fatal adverse drug

base of voluntary submitted reports of ADEs (in-events (ADEs), which include injuries resulting
cluding ADRs, medication errors, accidental andfrom drug administration, intoxication and drug
intentional overdoses and product problems), andabuse. However, most studies used the WHO defini-
these data show that a growing number of patientstion of an ADR.[15]

are experiencing very serious injuries from drug
In a large meta-analysis of 39 prospective studies

therapy.[19] Although, by using these kinds of data, it(from 1966 to 1996) it was estimated that in 1994 in
is not possible to estimate the real magnitude ofthe US, 106 000 hospitalized patients died from an
drug-related mortality, these results highlight theADR, with an overall incidence of 0.32%. This
importance and magnitude of this public healthfigure was based on a 0.13% incidence of FADRs in
problem.patients admitted to hospital, and a 0.19% incidence

Spontaneous reporting has the great advantage ofin patients who developed an ADR while in hospital.
covering a large number of patients and wide rangeThe authors deduced that ADRs may rank from the
of drugs and of being a relatively cost-effectivefourth to the sixth most frequent cause of death
method of monitoring drug safety. It is well known(after heart disease, cancer, stroke, pulmonary dis-
that its main objective is to detect associations be-ease and accidents).[3] These findings were also sup-
tween drugs and previously unrecognized ADRs.ported by another study showing that in 1997, a total
The data from spontaneous reporting cannot provideof 16 500 patients died from the gastrointestinal
an accurate estimate of the risk associated with atoxic effects of NSAIDs, suggesting that these ef-
drug, which requires adequate denominator infor-fects would constitute the fifteenth most common
mation on the utilization of the drug. The numeratorcause of death in the US.[16] A later UK study
is also inaccurate as it is subject to reporting bias.estimated a 0.15% incidence of FADRs among inpa-
Under-reporting is probably the main problem sincetients, which is similar to the US figure. The authors
the absolute number of ADRs is not known. Thesuggested that the true rate of death, taking into
reporting rate suffers from other influencing factors,account all ADRs, may be >10 000 per year.[7] In a
such as ‘notoriety bias’ and the ‘Weber effect’, so itCanadian study, ADRs were ranked as approximate-

ly the nineteenth most common cause of death in may vary among drugs and for the same drug over
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time. The quality of reports is also very important; was reported as the outcome were selected from the
lack of information and details may make causality AIFA database. These reports and related follow-up
assessment impossible. Consequently, using spon- documentation were analysed in detail by a panel of
taneous reporting as the sole source of data to deter- experts, including physicians, pharmacists and phar-
mine the incidence of drug-related mortality is not macologists. The panel excluded duplicates, reports
appropriate and the information obtained has to be in which the death was not ADR-related, and cases
interpreted cautiously. Despite their limitations, of overdose (intentional or accidental) in line with
spontaneous reporting systems remain an important the WHO definition of an ADR.[15]

tool for monitoring the safety of marketed products We evaluated causality between the suspected
and this data may underscore some potential ‘quali- FADR and the related drug, considering also the
tative’ problems. potential contribution of concomitant drugs, follow-

ing the criteria established by the WHO.[22] WeTherefore, considering that little information is
included in the analysis only FADR case reportsavailable on drug-related mortality, the objective of
with a probable or possible causality assessment.our study was primarily to describe the type and

pattern of reported FADRs by analysing data from The Italian reporting card obliges the reporter to
the national spontaneous reporting system in Italy. distinguish whether the ADR definitively caused or

contributed to the fatal outcome. Therefore, on the
basis of this judgement, the reports were dividedMethods
into two groups: (i) suspected ADRs that caused

In Italy pharmacovigilance activities are regulat- death; and (ii) suspected ADRs that contributed to
ed by several laws issued in compliance with Europ- death. Furthermore, the expert panel assessed the
ean directives. It is mandatory to report all suspected reporter’s judgement, death diagnosis and all other
serious and unknown ADRs, and every suspected available information about potential contributing
ADR to vaccines and recently marketed drugs, in- factors, such as age, concomitant diseases and pa-
cluding known and non-serious reactions. The sys- tient health conditions.
tem is based on the activities of local public pharma- We calculated the ADR reporting odds ratio
covigilance offices, where healthcare professionals (ROR), with a 95% confidence interval, associated
have to send suspected ADR reports. These offices with fatal reports for each first level ATC drug
have to transmit the received ADR reports, via a group. ROR is one of the measures of disproportion-
computerized network, to the Italian Medicines ality that entail comparisons of observed with ex-
Agency (Agenzia Italiana del Farmaco [AIFA]). In pected proportions of an adverse event associated
case of death, the pharmacovigilance offices have to with a drug; they do not require access to external
request from physicians a clinical report and the data sets for exposure estimates.[23]

results of the autopsy if one is performed.
The Italian Pharmacovigilance National Network Results

has been operative since November 2001; through
this network 21 Italian regions, 204 local health From January 2001 to the end of December 2006,
districts, 112 hospitals, 38 teaching hospitals and the AIFA pharmacovigilance database collected
561 pharmaceutical companies are connected to the 38 507 (32% serious) suspected ADR case reports,
AIFA.[20] The AIFA database contains all the Indi- of which 641 (1.7%) had a fatal outcome. We ex-
vidual Case Safety Reports with date onset since cluded 191 case reports after evaluating causality
January 2001. In this database, ADRs are coded assessment and the relationship between the report-
using the Medical Dictionary for Regulatory Activi- ed ADR and the fatal outcome. Thus, we analysed
ties terminology[21] and drugs are classified follow- 450 case reports (1.2% of total reports stored in the
ing the Anatomical Therapeutic Chemical (ATC) AIFA database): 159 (35.3%) of the ADRs showed a
classification. All the case reports in which death causal association with the patient’s death and 291
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of-age group was influenced by vaccine reactions
reporting.

In the AIFA database as a whole, 41% of the
ADR reports were sent by hospital doctors, 35% by
general practitioners (GPs), and the remaining 24%
by specialists or pharmacists. As expected, the ma-
jority of fatal reports (79%) were sent by hospital
doctors and only a small percentage (10%) by GPs,
and the rest by specialists (8%) or others (3%).

The types of reactions most frequently involved
in the reports with fatal outcomes were blood and
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Fig. 1. Annual percentage of fatal adverse drug reactions (FADRs)
in the Italian Medicines Agency (AIFA) database.

bone marrow dysfunction (71 reports, 15.8%),
haemorrhages (65, 14.4%), anaphylactic shock (63,(64.7%) contributed to the death. Causality was
14%), liver dysfunction (49, 10.9%), cardiovascular

classified as ‘probable’ in 50.2% and as ‘possible’ in
diseases (47, 10.4%), severe skin reactions (38,

49.8% of these associations. 8.4%) and acute renal failure (25, 5.6%).
Each year the number of FADR reports ranged Seventy percent of fatal case reports had only one

between 63 and 86; we found that the annual per- drug suspected; in the remaining cases there were
centage rate followed a constant trend during the two (25%) or three (5%) suspected drugs. In total,

222 different drugs were suspected as being causes6-year period, with only a slight increase in 2003
of FADRs. Table I shows all the drugs implicated in(figure 1). There was no statistically significant dif-
FADR reports, grouped according to the first levelference (Chi-squared test) between the female-male
of ATC code. ‘Systemic anti-infective drugs’ wasratio of patients with suspected FADRs (1.12) and
the drug category associated with the highest num-that of all patients (1.32).
ber of FADRs; within this drug category, antibac-

The FADR and non-FADR reporting rate in- terials (86 FADRs) and antivirals (28) were the most
creased with age, suggesting that the elderly are common. Among antibacterials, cephalosporins
more susceptible (figure 2). The age-related increase (35), fluoroquinolones (15) and penicillins (15)
in FADR reports was more evident than in non- were the most frequently implicated drugs. Antine-
FADR reports, which show an exponential trend. oplastic and immunomodulating agents were the
The reporting rate of non-FADRs in the <18-years- second most frequently implicated drug category,
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Fig. 2. Age-specific fatal (a) and non-fatal (b) adverse drug reaction reporting rates per million inhabitants per year in Italy from January
2001 to December 2006.
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Table I. Drugs involved in the fatal adverse drug reaction (FADR) reports

ATC system group (first level) No. of total ADR No. of FADR reportsa ROR (95% CI)
reportsa

A. Alimentary tract and metabolism 2 071 24 0.74 (0.48, 1.14)

B. Blood and blood forming organs 2 298 77 2.40 (1.87, 3.08)

C. Cardiovascular system 5 039 51 0.62 (0.46, 0.94)

D. Dermatologicals 318 2 0.40 (0.07, 1.65)

G. Genito-urinary system and sex hormones 873 9 0.66 (0.32, 1.32)

H. Systemic hormonal preparations, excluding sex 383 8 1.38 (0.63, 2.87)
hormones and insulins

J. Anti-infectives for systemic use 14 508 133 0.48 (0.39, 0.58)

L. Antineoplastic and immunomodulating agents 2 094 114 4.31 (3.48, 5.34)

M. Musculo-skeletal system 4 513 63 0.90 (0.68, 1.18)

N. Nervous system 4 348 90 1.42 (1.12, 1.79)

P. Antiparasitic products, insecticides and repellents 194 2 0.67 (0.17, 2.67)

R. Respiratory system 835 2 0.15 (0.03, 0.61)

V. Various 1 530 32 1.39 (0.95, 2.02)

a There are large number of reports because in many categories more than one drug was suspected.

ADR = adverse drug reaction; ATC = Anatomical Therapeutic Chemical; ROR = reporting odds ratio.

with antineoplastics cited in 77 FADR reports, fol- come, such as predisposing pathologies, serious
lowed by immunosuppressive (18) and immunos- health conditions or consumption of interacting
timulant (12) agents. Nervous system drugs were the drugs. For example, in six of nine warfarin-related
third most commonly implicated drug category, reports with ADRs contributing to death, concomi-
with analgesics (24), antipsychotics (19) and an- tant diseases included hypertension, diabetes mel-
tiepileptics (19) as the most frequently involved litus, trauma and cardiac failure, which are condi-
drugs. Other drug categories involved in fatal case tions in which administration of warfarin requires
reports were antithrombotic agents (73), NSAIDs caution.
(48) and contrast media (26). Most of the fatal cases

The great majority of the fatal reactions asso-
associated with the use of contrast media (ten differ-

ciated with the drugs listed in table II are typical of
ent drugs) were immediate allergy-like reactions to

each drug, e.g. haematological reactions for
iodinated compounds.

ticlopidine, anaphylactic shock for ceftriaxone,
Analysing the data using the case/non-case hepatotoxicity or gastrointestinal bleeding for

method, ‘antineoplastic and immunomodulating nimesulide, etc. (table III). Some of these cases
agents’ was the drug category associated with the could reflect possible inappropriate prescription:
highest ROR, followed by haematological agents e.g. administration of nimesulide to patients with
and nervous system drugs (table I). chronic renal or hepatic diseases; use of ticlopidine

in patients with predisposition to bleeding or severeIn table II the single drugs associated with at least
liver disease; administration of amiodarone to pa-ten fatal case reports are listed. Ceftriaxone was the
tients with previous acute myocardial infarction andmost frequently involved drug (24 cases), followed
use of simvastatin in patients with renal insufficien-by ticlopidine (22) and nimesulide (17). When we
cy secondary to diabetes mellitus or active liverconsidered only ADRs causing death, ceftriaxone
disease. We also observed, in some fatal reports, theremained the most frequently implicated drug (18
concomitant use of known interacting drugs, such ascases), followed by allopurinol (8) and ticlopidine
warfarin and NSAIDs, and simvastatin and ami-(7). In reports of ADRs contributing to death, the
odarone or clarithromycin. Furthermore, somereporter or the expert panel recognized some risk

factors that could have contributed to the fatal out- deaths from immune reactions occurred in patients
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Table II. Reports of suspected drugs involved in at least ten fatal cases during the study period

Drugs Total no. of reports of No. of reports with No. of reports with ADRs
fatal cases ADRs causing death contributing to death

Ceftriaxone 24 18 6

Ticlopidine 22 7 15

Nimesulide 17 5 12

Amiodarone 13 3 10

Allopurinol 12 8 4

Simvastatin 12 0 12

Warfarin 12 3 9

Paracetamol (acetaminophen) 10 4 6
ADRs = adverse drug reactions.

with a previous history of allergy or because the ed in some previous studies on this topic.[3,7] Studies
suspected drug was not withdrawn at the first signs based on spontaneous reporting systems have many
of allergy. limitations of which the most important is under-

reporting. In Italy the ADR reporting rate (annual
Discussion mean: 100 reports/100 000 inhabitants during the

study period) is lower than in other industrializedTo our knowledge, this is the first study conduct-
countries (e.g. Sweden, Canada, UK, US, France,ed on drug-related mortality in Italy. Analysing the

AIFA database we found 450 FADR case reports, Spain). There are also limitations closely related to
with a relatively stable annual mean mortality the reporting of FADRs. Identifying ADRs as a
during the 6-year study period. The slight increase cause of death in a patient may be a complicated
observed in 2003 may have been due to a new Italian task, especially in patients with polypharmacy, co-
law on spontaneous reporting.

morbidity and long-term drug use, since other poss-
The FADR percentage found in our analysis is

ible explanations often cannot be ruled out. In addi-
similar to that of the French Pharmacovigilance

tion, there are problems unique to the assessment ofDatabase (1.7%)[24] but lower than that found in
FADRs, since it is impossible to dechallenge andother studies using the same methodology.[17,18] Fur-
rechallenge the patient with the suspected drug.thermore, although it does not constitute the aim of
Moreover, in fatal cases with a long period of dis-the present study, the possible estimated mortality

from our data would be much lower than that report- ease, it is more likely that clinicians attribute deaths

Table III. Fatal adverse drug reactions (FADRs) caused by drugs involved in at least ten deaths during the study period

Drugs FADRs (no. of reports)

Ceftriaxone Anaphylactic shock (15), Lyell’s disease (5), hepatitis (2), cutaneous necrosis (1), pseudomembranous
colitis (1)

Ticlopidine Thrombotic thrombocytopenic purpura (7), agranulocytosis (4), serious leukopenia (4), cholestatic jaundice
(3), aplastic anaemia (2), hepatic and renal failure (2)

Nimesulide Acute liver failure (7), gastrointestinal bleeding (5), acute renal failure (4), acute liver and renal failure (1)

Amiodarone Pulmonary fibrosis (7), anaphylactic shock (2), congestive cardiac failure (2), acute liver failure (1),
rhabdomyolysis (1)

Allopurinol Lyell’s disease (6), exfoliative dermatitis (2), Stevens-Johnson syndrome (2), cholestatic hepatitis (1),
cutaneous necrosis (1),

Simvastatin Myopathies/rhabdomyolysis (10), cardiac arrest (1), acute myocardial infarction (1)

Warfarin Cerebral bleeding (7), blood coagulation disorder (2), hepatitis (2), gastrointestinal bleeding (1)

Paracetamol Lyell’s disease (5), disseminated intravascular coagulation (2), thrombotic thrombocytopenic purpura (1),
(acetaminophen) anaphylactic shock (1), acute liver and renal failure (1)
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to underlying diseases than to the therapies pro- spontaneously reported deaths. In a Canadian
vided. study,[17] nervous system agents were most frequent-

ly reported as being associated with deaths, fol-‘Elderly people’ was the age grouping most fre-
lowed by anti-infective agents for systemic use,quently involved in FADRs. This result is expected
musculoskeletal and cardiovascular system agents,and common to other studies on drug-related mor-
and musculoskeletal agents in another Canadiantality.[17,18] Age-related changes, such as those aris-
study.[28]

ing from changes in pharmacokinetics and
pharmacodynamics, interindividual variability, In our study, ceftriaxone, a systemic third-gener-
polypharmacy and other drug consumption that ation cephalosporin indicated for treating serious
leads to drug interactions are known risk factors for infections, was associated with the highest number
ADRs. It is known that the percentage of hospital- of FADRs. In particular, we found 15 cases of fatal
izations attributed to ADRs is highest for the elder- anaphylactic shock. This is a known serious adverse
ly.[6,7,9,25]

reaction to ceftriaxone and is reported in the Sum-
mary of Product Characteristics among rareBy comparing the pattern of suspected FADRs
events.[29] Its frequency is not known, because itwith that in a recent Swedish study,[18] we observed
depends on both the population exposed and thesome differences in the ranking. In our context,

blood and bone marrow dysfunction, haemorrhage route of drug administration.[30] Our data may reflect
and anaphylactic shock jointly account for one-half the well known and controversial Italian
of FADR reports (about one-sixth each), whereas in prescribers’ habit of administering antibacterials
Sweden, haemorrhages account for approximately parenterally. This prescription habit seems to be
61% of FADRs and anaphylactic shock is not re- peculiar to Italian doctors.[31] It is noteworthy that in
ported. It is difficult to explain these differences, but the WHO-UMC (Uppsala Monitoring Centre) ADR
they may be due to the different attitudes of physi- database (accessed online on May 2007), 13% of all
cians to ADR reporting or differences in drug utili- anaphylactic shock cases related to injectable cepha-
zation patterns. losporins had been sent from Italy, whereas <1% of

total reports are Italian. Furthermore, during 2005 anA relatively high number of drugs were asso-
increase of third- and fourth-generationciated with FADRs in our study, indicating that
cephalosporin consumption was observed in Italy,numerous drugs from various pharmacological
which was almost entirely attributed to ceftriaxonegroups can cause fatalities. Antibacterials, antineo-
prescribing (0.3 defined daily dose [DDD]/1000 in-plastics, antithrombotics and NSAIDs were the
habitants/day) related to the lowering of its price.[32]drugs most frequently cited in fatal case reports.
As shown in several studies, a marked variabilityHowever, ROR analyses show an increased risk
exists in the choice of antibacterials across Eu-only for antineoplastic and immunomodulating
rope.[33-38] In Southern European countries such asagents, haematological agents and nervous system
Italy, Spain and Greece, the antibacterial consump-drugs. In other spontaneous reporting-based studies,
tion pattern appeared similar, with a prevalent use ofthe drug classes most commonly suspected of caus-
the extended-spectrum and newer antibacterials.ing FADRs were similar, with some variations
Moreover, there is a broad variation among theamong the ranking. Anticoagulants were most fre-
Italian regions, with a higher consumption of anti-quently involved in spontaneous fatal reports in a
bacterials in the South. A high proportion of patientsGerman study[26] and in the Swedish study.[18] More-
were shown to have been treated unnecessarily withover, ‘anticoagulants’ was one of the most frequent-
antibacterials.[31] In Italy, cephalosporins are thely implicated drug classes in some Nordic studies
antibacterials most frequently prescribed both toinvestigating FADRs in hospital settings.[13,14] In a
children and older people, although there is no evi-US study,[27] antineoplastic and immunosuppressive
dence to indicate cephalosporins as the drug ofagents were the drugs most frequently suspected in
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choice for these age groups.[37] Therefore, their fre- sessed the benefit-risk ratio of ticlopidine as positive
only for the patients with individual hypersensitivityquent use in Italy seems not to reflect actual thera-
to aspirin or in cases of aspirin ineffectiveness. Inpeutic needs, but rather to be induced by motivations
the other cases, considering the high incidence ofsuch as patient pressure and advertising. Moreover,
serious ADRs, it would be preferable to use aspirin.this prescribing habit does not comply with recom-
Therefore, the high Italian reporting rate ofmendations issued by the WHO and Centers for
haematological ADRs with ticlopidine[44] may beDisease Control and Prevention in order to control
the consequence of inappropriate prescription.the spread of resistance to antibacterials.[39,40] The
Ticlopidine, together with amiodarone, have beencorrect strategy, in our opinion, is a closer adherence
found to be the most commonly prescribed poten-to the international antibacterial prescription guide-
tially inappropriate medications in Italy.[45,46]lines, which will also help to avoid FADRs.

In our analysis, nimesulide was associated withIn our study, ticlopidine, an inhibitor of adeno-
17 fatal case reports. Nimesulide is the most fre-sine diphosphate (ADP)-induced platelet aggrega-
quently administered NSAID in Italy (7.3 DDD/tion, used to prevent strokes in high-risk populations
1000 inhabitants/day; prevalence of use:or following coronary artery stent placement, was
18.4%).[32,47] Wide use of nimesulide is a peculiaritythe second most frequently involved drug in
of Italy, whereas in other countries, e.g. Denmark orFADRs; most reported deaths were associated with
Sweden,[48] consumption is very low. Nimesulide ishaematological reactions. Serious adverse reactions
not available on the US market or in other Europeanto ticlopidine have been found during postmarketing
countries (e.g. UK); in 2002 it was withdrawn be-surveillance with 85.6% of deaths being associated
cause of reports of serious hepatotoxicity, firstly inwith haematological effects.[41] Although they were
Finland, then a few months later in Spain and, inreported as infrequent reactions, thrombocytopenia
2007, in Ireland. In Italy it is still available followingand thrombotic thrombocytopenic purpura (TTP)
a toxicity evaluation by the European Medicinesappeared to be more common causes of death than
Agency, which was essentially based on an epidemi-leukopenia and agranulocytosis,[41] and this was also
ological study documenting a small risk of livershown in our analysis. TTP is a life-threatening
toxicity.[49] However, this study also documentedmultisystem disease characterized by thrombocyto-
that nimesulide appears more hepatotoxic than otherpenia, microangiopathic haemolytic anaemia,
NSAIDs, even although the results failed to reachneurological changes, progressive renal failure and
statistical significance. For these reasons, a ‘Dearfever. The aetiology of TTP is still partially un-
Doctor’ letter was issued in 2002 by the Italianknown.[42] The estimated incidence of ticlopidine-
Ministry of Health to advise about appropriate useassociated TTP is 1 per 1600 and its mortality rate is
and remind doctors that it is a prescription drug.33%.[42,43] Since TTP usually sets in within the first
However, most of the reported FADRs attributed to3 months of therapy, ticlopidine use requires fre-
nimesulide were sent after the Finnish alarm, andquent physician visits and laboratory tests during
therefore a ‘notoriety bias’ cannot be excluded, eventhis period. The revision of the ticlopidine black box
if this bias is less likely in fatal cases. In addition,warnings made by the manufacturer in 1998, the
wide use among the elderly and a high rate of self-‘Dear Doctor’ letter sent in the same year in the US
treatment suggest that more attention should be paidand competition from clopidogrel, a potentially less
by doctors and pharmacists, in particular to patientstoxic alternative antiplatelet agent, have limited
with hepatic or renal diseases.ticlopidine use in recent years throughout the world.

However, in Italy during 2005, ticlopidine was still It is not surprising to find amiodarone and warfa-
the most commonly used antiplatelet drug (5.2 rin in the list of the drugs most implicated in FADRs
DDD/1000 inhabitants/day) after aspirin (acetylsali- because of their narrow therapeutic range, whereas
cylic acid).[32] The Italian Medicines Agency as- the presence of simvastatin and paracetamol (aceta-
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minophen) in this list associated with known and Although spontaneous reporting system studies are
expected ADRs, such as rhabdomyolysis or serious flawed by under-reporting, they provide information
cutaneous reactions, is probably related to their very of value. In this study we found that the drugs most
wide use (e.g. in 2005 their use was at a level of 17 involved in FADRs were drugs of wide usage (e.g.
and 5.5 DDD/1000 inhabitants/day, respective- antibacterials, NSAIDs, cardiovascular agents and
ly).[32] analgesics), drugs with a narrow therapeutic range

(e.g. antitumour and antithrombotic agents) or drugsAlthough allopurinol is a very commonly used
that caused serious skin or systemic allergic reac-hypouricemic agent,[50] it may be unexpected to find
tions (e.g. contrast media, allopurinol and β-this drug among the eight drugs most implicated in
lactams). Ceftriaxone, ticlopidine and nimesulideFADRs, since the other listed drugs are more widely
were associated with the highest number of FADRs.used. In our analysis, allopurinol-related fatal cases

In our analysis, we observed some cases thatwere mainly associated with serious cutaneous
might, at least partially, reflect inappropriate pre-ADRs, especially with toxic epidermal necrolysis
scription practice. The collection of data coming(TEN), which supports this well known and docu-
from spontaneous reporting does not allow precisemented association.[51] In addition, TEN may be one
measurement of these practices. For this purpose,of the symptoms of drug hypersensitivity syndrome,
other methodologies are more appropriate. How-which has been associated with allopurinol and has a
ever, our findings underline the need for continuingmortality rate that may reach 25%.[52] Fatal allopuri-
clinical pharmacology training, since many ADRs,nol hypersensitivity syndrome most often presents
including the fatal ones, may be preventable throughas a consequence of inappropriate treatment of
improved medical practice.asymptomatic hyperuricemia or inadequate admin-

istration in patients with renal failure. In the latter
Acknowledgementspatients, allopurinol administration must be adjusted

because accumulation of oxypurinol, its principal There was no funding for this study. The authors have no
conflicts of interest that are directly relevant to the content ofmetabolite, is considered a crucial factor for the
this study.development of this syndrome. Therefore, it could

be reduced by strictly following recommendations
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