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Background: The reporting of adverse drug reactions (ADRs) is the mainstay ofAbstract
post-marketing surveillance systems. Under-reporting and selective reporting are
considered the main limitations of a spontaneous reporting-based pharma-
covigilance system. However, excessive reporting induced by external events may
also impair signal detection by increasing the noise level.
Objective: The aim of this study was to examine the influence of regulatory
measures and other external factors on the rate of ADR reporting in Italy, focusing
on four situations occurring in the last 10 years: ACE inhibitor-induced cough;
HMG-CoA reductase inhibitors (‘statins’) and rhabdomyolysis; nimesulide and
hepatic toxicity; and cyclo-oxygenase (COX)-2 selective inhibitors (‘coxibs’) and
increase in cardiovascular risk.
Methods: The study was based on data from spontaneous reporting in six Italian
regions collected from January 1995 to December 2005. We analysed a 10-year
period as a reasonable time interval around the four situations of interest, high-
lighting the influence of regulatory measures on the rate of ADR reporting
(number of reports per million inhabitants). Chi-squared tests were used to assess
the statistical significance of any changes in ADR reporting. Drug sales data were
also studied to examine possible changes in drug use. Sales data were expressed as
daily defined dose per 1000 inhabitants per day.
Results: ACE inhibitors: a 5-fold increase in the reporting rate of ACE inhibitor-
induced cough was observed in 1998 and 1999 following a restriction on reim-
bursement for angiotensin receptor blockers introduced in 1998 and removed at
the end of 1999. Statins: after the withdrawal of cerivastatin in 2001, the ADR
reporting rate increased more than 4-fold, with musculoskeletal ADRs represent-
ing about 60% of all the ADRs reported in that year, and progressively decreased
in the following years. Nimesulide: an increase in hepatic ADR reporting was
observed after withdrawal of the drug from the Finnish and Spanish markets in
2002. Coxibs: no important changes in the rate of cardiovascular events reporting
in the period 2000–4 were observed. In 2005, after the withdrawal of rofecoxib in
September 2004, both the ADR reporting rate and sales of the drug decreased
drastically.
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Conclusion:  Our data suggest that spontaneous ADR reporting can be influenced
in different ways by external events. Our data emphasize the need for educational
initiatives aimed at increasing the doctor’s and patient’s awareness of the useful-
ness and the limitations of spontaneous reporting in the pharmacovigilance
system. Such initiatives should use appropriate risk communication strategies in
order to avoid unnecessary alarm, which could cause unjustified interruption of
therapies or misplaced confidence in new drugs.

Background and Aim pooled ADR database (The Italian Interregional
Group of Pharmacovigilance, Gruppo Interregionale

Reporting of suspected adverse drug reactions di Farmacovigilanza [GIF]): Veneto (since 1988),
(ADRs) by doctors and other healthcare profession- Lombardia (since 1993), Provincia Autonoma di
als is the mainstay of the post-marketing surveil- Trento (since 1994), Sicilia (since 1996), Emilia
lance systems (pharmacovigilance). The main pur- Romagna (since 2000) and Friuli Venezia Giulia
pose of pharmacovigilance is the early detection of (since 2002).
previously unrecognized ADRs and their assess-

In 2005, the GIF regions had a population ofment and understanding, given the usually limited
about 23.7 million inhabitants (42% of the Italianobservations possible during pre-marketing clinical
general population), and collected more than 60% oftrials of new drugs (i.e. strict inclusion criteria, a
all Italian ADRs.[6,7] In each regional centre, thesmall number of subjects and the short duration of
reports were reviewed by medically qualified per-clinical trials).
sonnel (physicians or pharmacists) before beingAlthough reporting of a suspected ADR is man-
loaded onto the database.[8,9]

datory in some European countries, the final deci-
All ADR reports from January 1995 to Decembersion as to whether or not to submit an ADR report

2005 concerning the following drugs were retrievedmay be based on the physician’s (or pharmacist’s)
from the GIF database: ACE inhibitors (Anatomicalindividual attitude towards spontaneous reporting.
Therapeutic Chemical [ATC] classification codesTherefore, under-reporting and selective reporting
C09A, C09B); statins (ATC code C10AA); nimesu-are considered the main limitations of a spontaneous
lide (ATC code M01AX17); and coxibs (ATC codereport-based pharmacovigilance system.[1] Further-
M01AH). A 10-year period was considered a relia-more, the ‘Weber effect’, notoriety bias and other
ble time interval to highlight the influence of exter-types of induced reporting could increase the noise
nal factors on the rate of ADR reporting for thelevel, thus impairing signal detection.[2-5]

events of interest.The aim of this study was to examine the influ-
ence of regulatory measures and other external fac- As the regions joined the GIF database progres-
tors on the rate of ADR reporting in Italy, focusing sively, the data were expressed as the number of
on four different situations occurring in the last 10 ADR reports per million inhabitants (reporting rate),
years: ACE inhibitor-induced cough; HMG-Co-A using the population of the regions present in the
reductase  inhibitors (‘statins’) and rhabdomyoly- database in the considered year as the reference
sis; nimesulide and hepatic toxicity; and cyclo-ox- population.
ygenase (COX)-2 selective inhibitors (‘coxibs’) and Chi-squared tests were performed by comparing
increase in cardiovascular risk. the reporting rate for the considered ADR in the year

of the event with that of the previous year. SimilarMethods
comparisons for the following years versus the year

The study was based on data from spontaneous before the event were also performed in order to
reporting in six Italian regions, which maintain a assess the persistence of the observed effect.

© 2008 Adis Data Information BV. All rights reserved. Drug Safety 2008; 31 (7)
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Fig. 1. Adverse drug reaction reporting rate in the Italian Interregional Group of Pharmacovigilance (Gruppo Interregionale di Farmacovigi-
lanza) region in the period 1995–2005.

The national sales data from Intercontinental portant although non-serious ADR is cough. By
Medical Statistics (IMS) Health for the drugs under 1995, all the different ACE inhibitors (13 com-
scrutiny were supplied by the National Drug Utilisa- pounds) were on the market in Italy apart from
tion Monitoring Centre (OsMed).[10] Drug consump- zofenopril, first marketed in 1999. Until 1997, there
tion was expressed as defined daily doses (DDD) were fewer than 100 ADR reports per year for ACE
per 1000 inhabitants per day. inhibitors in the GIF area, with a reporting rate of

less than six reports per million inhabitants (figure
Results 2). Cough represented about 50% of all reports.

Angiotensin receptor blockers (ARBs), character-
Figure 1 shows the time trend for the rate of ADR

ized by a lower occurrence of dry cough, were
reports per million inhabitants in the GIF regions. In

introduced in 1995 and admitted to reimbursement
1997, an important increase in the number of ADR

in 1997, with a relevant impact on drug expenditure.
reports was observed (+75% compared with 1996),

In 1998, the Italian Ministry of Health, owing to the
coinciding with the issuing of the first Italian law

higher price of ARBs and to a lack of evidence on
concerning pharmacovigilance, which obliged doc-

their long-term benefits at that time, restricted reim-
tors to report all the ADRs they detected. Another

bursement to patients who had to discontinue treat-important peak (+65% compared with the previous
ment with an ACE inhibitor because of intolerableyear) was observed in 2001 after the withdrawal of
cough. This regulatory measure led to about a 5-foldcerivastatin, with a slight decrease in the following
increase in the reporting rate of cough in 1998 andyears.
1999, whereas the number of all other ADRs re-
mained unchanged (figure 2). Chi-squared for coughCase 1: ACE Inhibitors and Cough
over the entire period of 1995–2005 was highly

ACE inhibitors are commonly used for the treat- significant (178.76; degrees of freedom [d.f.] = 10;
ment of hypertension and heart failure. They are p < 0.001). The results of the single 2 × 2 chi-
generally well tolerated, apart from uncommon epi- squared tests concerning 1998 versus 1997 and 1999
sodes of angioneurotic oedema, and their most im- versus 1997 were statistically significant (31.44;

© 2008 Adis Data Information BV. All rights reserved. Drug Safety 2008; 31 (7)
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Fig. 2. Adverse drug reaction (ADR) reporting rate and daily defined dose (DDD)/1000 inhabitants/day for ACE inhibitors (ACE-i) and
angiotensin receptor blockers (ARBs). NS = not significant vs 1997; * p < 0.001 vs 1997. 

p < 0.001 and 42.74; p < 0.001, respectively). The itantly with other drugs acting as metabolizing
reimbursement restriction of ARBs was removed at enzyme inhibitors. The drug was withdrawn immed-
the end of 1999, and the ADR reporting rate in 2000 iately in Europe[11] and the US.[12] In 2001, five
returned to the level of 1997. The proportion of statins were available on the Italian market (atorvas-
cough reports decreased concomitantly in the fol- tatin, cerivastatin, fluvastatin, pravastatin and
lowing years. simvastatin). As figure 3 shows, the reporting rate of

all ADRs for statins before 2001 was less than fiveMost reports of ACE inhibitor-induced cough in
reports per million inhabitants with a proportion of1998–9 concerned the oldest drugs such as enalapril,
musculoskeletal ADRs of about 20–40%. In 2001,lisinopril, fosinopril, ramipril and captopril, in ac-
the reporting rate increased more than 4-fold (to 24cordance with their extent of use.
reports per million inhabitants), musculoskeletalFigure 2 also shows the trends of ACE inhibitors
ADRs representing about 60% of all the ADRsand ARB sales in the period 1995–2005. The sales
reported in that year (326 of 545). In terms ofof ACE inhibitors increased progressively from 60.8
number of reports, ADRs for cerivastatin represent-DDD/1000 inhabitants/day in 1995 to 90.8 DDD/
ed 40% of all reports in 2001 (219 of 545), followed1000 inhabitants/day in 2005, whereas the sales of
by 25% for simvastatin (135 of 545), 22% forARBs showed a much greater increase in the period
atorvastatin (120 of 545), 10% for pravastatin (52 of1997–2005, from 3.0 DDD/1000 inhabitants/day to
545) and 3% for fluvastatin (19 of 545). Chi-squared46.4 DDD/1000 inhabitants/day.
for musculoskeletal ADR over the entire period of
1995–2005 was highly significant (97.56; d.f. = 10;Case 2: Statins and Rhabdomyolysis
p < 0.001). The 2 × 2 chi-squared for the year 2001
versus 2000 was 5.31 (p < 0.05), whereas compari-At the end of July 2001, news of the ‘Lipobay’
sons for the following years were not significant.case  broke out and received extensive media cover-

age. Among  the users of the newly marketed statin The reporting rate showed a decrease after 2001
cerivastatin, about 100 cases of fatal rhabdomyoly- and in 2005 returned to a level similar to that seen
sis and acute renal failure occurred worldwide when before 2001. As for statin sales, a continuous in-
the drug was used either as monotherapy or concom- crease from 4.7 DDD/1000 inhabitants/day in 1995

© 2008 Adis Data Information BV. All rights reserved. Drug Safety 2008; 31 (7)
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Fig. 3. Adverse drug reaction (ADR) reporting rate and daily defined dose (DDD)/1000 inhabitants/day for statins. NS = not significant vs
2000; * p < 0.05 vs 2000. 

to 53.8 DDD/1000 inhabitants/day in 2005 was ob- After the news of the withdrawal of nimesulide
served (figure 3). (which appeared only in medical journals and regu-

latory bulletins), we observed a small increase in
the reporting rate of all ADRs in the GIF regionCase 3: Nimesulide and Hepatic Toxicity
(figure 4), but an important increase in the propor-
tion of hepatic ADRs, which rose from about 5%Nimesulide was first marketed in Italy in 1985
before 2002 to about 20% in the period 2002–5. Chi-and, since then, it has been the most widely used
squared for hepatic ADR over the entire period ofNSAID in Italy. It was withdrawn from the Finnish
1995–2005 was highly significant (60.16; d.f. = 10;and Spanish markets during 2002 in response to
p < 0.001). The 2 × 2 chi-squared for 2002 versusspontaneous reports of serious hepatic ADRs, some
2001 was statistically significant (9.57; p < 0.002),of which were fatal. The regulatory agencies of
and this significance persisted in the followingother European countries such as Italy and France
years. On the other hand, the period 1995–2001 diddid not impose any restrictions on prescribing at that

time. not show significant differences (chi-squared =

0

1

2

3

4

5

6

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
0

10

20

30

40

50

All other ADRs
Hepatic ADRs
Nimesulmide sales

S
al

es
 (

D
D

D
/1

00
0 

in
ha

bi
ta

nt
s/

da
y)

Year

**

*

R
ep

or
ts

/m
ill

io
n 

in
ha

bi
ta

nt
s

Concern regarding
nimesulide-induced

hepatoxicity

Fig. 4. Adverse drug reaction (ADR) reporting rate and daily defined dose (DDD)/1000 inhabitants/day for nimesulide. * p < 0.002 vs 2001;
** p < 0.001 vs 2001.
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4.01; d.f. = 6; p = 0.673). In the same years, sales of
nimesulide remained stable.

Case 4: Coxibs and Cardiovascular Toxicity

Rofecoxib is an NSAID belonging to the new
class of coxibs, first marketed in the US in 1999 and
then in Italy in 2000, with the claim of a more
favourable benefit/risk profile in terms of gastroin-
testinal risk in comparison with the traditional na-
proxen in the treatment of osteoarthritis-associated
pain.[13] In September 2004, the manufacturer with-
drew the drug voluntarily from the worldwide mar-
ket owing to an increase in serious cardiovascular
toxicity (myocardial infarction and stroke) seen
during the APPROVe (Adenomatous Polyp Preven-
tion On Vioxx1) trial.[14] For the same reasons, in
addition to concern about serious skin reactions,
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Fig. 5. Adverse drug reaction (ADR) reporting rate and daily de-
fined dose (DDD)/1000 inhabitants/day for coxibs. NS = not signif-
icant vs 2003.

valdecoxib was withdrawn from the US market in
2005.[15,16] Unlike the safety concerns regarding cer- withdrawal; a similar trend was observed when
ivastatin, this new safety concern was not partic- rofecoxib sales data were excluded.
ularly emphasized by the media in Italy, with cover-
age being restricted to medical and regulatory bulle- Discussion
tins and clinical literature. The reports of ADRs with
coxibs in the GIF region amounted to 100–200 Our data suggest that spontaneous ADR report-
reports in 2000, 2002 and 2003 (reporting rate four ing can be influenced in different ways by external
to six per million inhabitants, figure 5), but exceed- events. The examples chosen are representative of
ed 200 reports in 2001 (possibly as a result of the four different types of possible external influences
‘driving effect’ of cerivastatin and/or the so-called on spontaneous reporting: ACE inhibitor-induced
‘Weber effect’, since rofecoxib and celecoxib were cough as an example of a reimbursement restriction;
first marketed in 2000). We did not observe impor- statin-induced rhabdomyolysis as an example of
tant changes in the proportion of cardiovascular safety concerns amplified by the mass media;
reports in the period 2000–4. Chi-squared for nimesulide-induced hepatic toxicity as an example
cardiovascular ADR over the entire period of of safety concerns originating in another country
2000–5 was not significant (7.85; d.f. = 5; p = 0.18); and coxib-induced increased cardiovascular risk as
neither was the 2 × 2 test for 2004 chi-squared ver- an example of a safety concern resulting from the
sus 2003. spontaneous withdrawal of a drug.

In 2005, a drastic decrease in the reporting rate In the case of ACE inhibitors, general practition-
was observed, coinciding with a decline in sales ers (GPs) frequently reported cough as a motivation
(figure 5). Overall, coxib consumption increased to switch their patients to ARBs, which could also
from 2.7 DDD/1000 inhabitants/day in 2000 to 11.1 be presented as the reason for the switch in the event
DDD/1000 inhabitants/day in 2004, and dropped of prescription audit by the local health authority.
dramatically to 4.3 DDD/1000 inhabitants/day in When the restriction on reimbursement for ARBs
2005. This was not only attributable to rofecoxib was removed, the number of ACE inhibitor ADR

1 The use of trade names is for product identification purposes only and does not imply endorsement.

© 2008 Adis Data Information BV. All rights reserved. Drug Safety 2008; 31 (7)
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reports returned to the levels of 1997. Similar find- The rofecoxib case has been judged as one of the
greatest drug safety catastrophes.[22] In Italy, theings were reported by Cosentino et al.,[1] who found
sales of the remaining COX-2 inhibitors declineda clear correlation between ARB reimbursement
markedly, probably because of safety concerns butstatus and the reporting of ACE inhibitor-associated
also as a result of the increasing awareness thatcough.
COX-2 inhibitors are similar to older NSAIDs in

The case of cerivastatin in 2001 shook the
terms of efficacy and only slightly better in terms of

pharmacovigilance system and promoted a general
gastrointestinal safety.[23-25]

increase in ADR reporting, which persisted in the
following years. Moreover, the case of cerivastatin Conclusion
highlights (i) the unsuitability of the premarketing

A spontaneous reporting system is a cornerstoneclinical studies in the detection of rare, serious and
for signal detection analyses but situations such aseven lethal ADRs; (ii) the failure of post-marketing
those described in the present report may hamperpharmacovigilance systems in safeguarding patients
this process. Since all the automated signal detectionfrom these events;[17] and (iii) the inclination of GPs
procedures and data mining techniques are based onto prescribe new drugs even when the parent drugs
an unexpected disproportionate reporting of anhave a well established place in therapy and a better
event associated with a drug in comparison with theknown safety profile.
same event for all the other drugs in the database,

In the case of nimesulide, Italian users and doc- our examples show that external influences could
tors were ‘reassured’ by a pharmacoepidemiological act as confounding factors, selectively increasing
study documenting a small risk of liver toxicity,[18]

the proportion of some reactions in the database.
and by a ‘Dear Doctor’ letter in 2002 from the Moreover, drug manufacturers should also con-
Italian Ministry of Health[19] advising about the ap- tribute to efforts to ensure the safety of patients by
propriate use of the drug. Indeed, most prescriptions earlier disclosure of protected data on new suspected
for nimesulide in Italy were related to the short-term ADRs before the widespread use of drugs in the
treatment of painful and inflammatory conditions population. This would have prevented several seri-
(e.g. toothache, headache, unspecified pain, etc.), ous and often lethal cases of rhabdomyolysis with
whereas the pattern of use in Finland (where the cerivastatin[26] and cardiovascular events with
drug was withdrawn in 2002) was different (long- rofecoxib.[27,28]

term treatment, high dosage). However, in May In conclusion, our data emphasize the need for
2007, the Irish Medicines Board (IMB) announced educational initiatives aimed at increasing the doc-

tor’s and patient’s awareness of the usefulness andthe immediate suspension of marketing and sale of
the limitations of the spontaneous reports pharma-oral nimesulide-containing products available in Ire-
covigilance system. Such initiatives should use ap-land following reports of a number of cases of
propriate risk communication strategies in order tofulminant hepatic failure requiring liver transplanta-
avoid unnecessary alarm, which could cause unjusti-tion associated with use of nimesulide.[20] The IMB
fied interruption of therapies or misplaced confi-requested a new referral to the Committee for Me-
dence in new drugs.dicinal Products for Human Use (CHMP) at the

European Agency for the Evaluation of Medicinal
AcknowledgementsProducts (EMEA). On 21 September 2007, the
We are very grateful to the pharmaceutical departments ofCommittee concluded that the benefits of nimesu-

Emilia-Romagna, Friuli Venezia Giulia, Lombardia,lide outweigh its risks, but there is a need to restrict
Provincia Autonoma di Trento, Sicilia and Veneto regionsits use and limit the duration of therapy to ensure
and their local health authorities, for collecting the adverse

that the risk of patients developing liver problems is reaction forms. We wish to thank Professor Fabrizio De Ponti
kept to a minimum.[21] for his helpful comments and suggestions in revising the

© 2008 Adis Data Information BV. All rights reserved. Drug Safety 2008; 31 (7)



616 Motola et al.

14. Bresalier RS, Sandler RS, Quan H, et al. Cardiovascular eventsmanuscript. We also thank Mr Roberto Da Cas of the Nation-
associated with rofecoxib in a colorectal adenomaal Drug Utilisation Monitoring Centre (OsMed) for kindly
chemoprevention trial. N Engl J Med 2005; 352: 1092-102supplying national drug consumption data. All authors had

15. Roth-Cline MD. Clinical trials in the wake of Vioxx: requiringfull access to all of the data in the study and take responsibili-
statistically extreme evidence of benefit to ensure the safety ofty for the integrity of the data and the accuracy of the data
new drugs. Circulation 2006; 113: 2253-9analysis. No sources of funding were used to assist in the

16. Avorn J. Evaluating drug effects in the post-Vioxx world: therepreparation of this study. The authors have no conflicts of
must be a better way. Circulation 2006; 113: 2173-6interest that are directly relevant to the content of this study.

17. Fontanarosa PB, Rennie D, DeAngelis CD. Postmarketing sur-
veillance: lack of vigilance, lack of trust. JAMA 2004; 292:
2647-50

References 18. Traversa G, Bianchi C, Da Cas R, et al. Cohort study of
1. Cosentino M, Leoni O, Michielotto D, et al. Increased reporting hepatotoxicity associated with nimesulide and other non-ster-

of adverse reactions to ACE inhibitors associated with limita- oidal anti-inflammatory drugs. BMJ 2003; 327: 18-22
tions to drug reimbursement for angiotensin-II receptor ant-

19. Italian Ministry of Health. Dear Doctor letter on nimesulide.
agonists. Eur J Clin Pharmacol 2001; 57: 509-12

Bollettino di Informazione sui Farmaci Genn 2002 Apr [on-
2. Hartnell NR, Wilson JP. Replication of the Weber effect using line]. Available from URL: http://www.agenziafarmaco.it/

postmarketing adverse event reports voluntarily submitted to wscs_render_attachment_by_id/111.33840.1150359346504
the United States Food and Drug Administration. Pharmaco- a37e.pdf?.html [Accessed 2007 Sep 28]
therapy 2004; 24: 743-9

20. Irish Medicines Board. Human medicines: urgent recall nimesu-
3. de Graaf L, Fabius MA, Diemont WL, et al. The Weber-curve lide-containing oral products 2007 May 15 [online]. Available

pitfall: effects of a forced introduction on reporting rates and from URL: http://www.imb.ie/controls/show pdf.ashx?type=
reported adverse reaction profiles. Pharm World Sci 2003; 25:

NOTICE&pageid=1943&filename=Human% [Accessed 2008
260-3

May 14]
4. Stephenson WP, Hauben M. Data mining for signals in spontan-

21. European Medicines Agency (EMeA). Press release. Europeaneous reporting databases: proceed with caution. Pharmacoepi-
Medicines Agency recommends restricted use of nimesulide-demiol Drug Saf 2007; 16: 359-65
containing medicinal products [online]. Available from URL:

5. Moore N, Hall G, Sturkenboom M, et al. Biases affecting the http://www.emea.europa.eu/pdfs/general/direct/pr/
proportional reporting ratio (PPR) in spontaneous reports 43260407en.pdf [Accessed 2007 Sep 28]
pharmacovigilance databases: the example of sertindole.

22. Lenzer J. FDA is incapable of protecting US “against anotherPharmacoepidemiol Drug Saf 2003; 12: 271-81
Vioxx”. BMJ 2004; 329: 12536. Leone R, Conforti A, Venegoni M, et al. Drug-induced anaphy-

laxis: case/non-case study based on an Italian pharma- 23. Laine L, Curtis SP, Cryer B, et al. Assessment of upper gastroin-
covigilance database. Drug Saf 2005; 28: 547-56 testinal safety of etoricoxib and diclofenac in patients with

osteoarthritis and rheumatoid arthritis in the Multinational7. Gruppo Interegionale di Farmcovigilanza [online]. Available
Etoricoxib and Diclofenac Arthritis Long-term (MEDAL) pro-from URL: http://www.gruppogif.org [Accessed 2007 Sep 28]
gramme: a randomised comparison. Lancet 2007; 369: 465-73

8. Leone R, Venegoni M, Motola D, et al. Adverse drug reactions
24. Hippisley-Cox J, Coupland C, Logan R. Risk of adverse gastro-related to the use of fluoroquinolone antimicrobials: an ana-

intestinal outcomes in patients taking cyclo-oxygenase-2 in-lysis of spontaneous reports and fluoroquinolone consumption
hibitors or conventional non-steroidal anti-inflammatorydata from three Italian regions. Drug Saf 2003; 26: 109-20
drugs: population based nested case-control analysis. BMJ9. Motola D, Vargiu A, Leone R, et al. Hepatic adverse drug
2005; 331: 1310-6reactions: a case/non-case study in Italy. Eur J Clin Pharmacol

2007; 63: 73-9 25. Lanas A, Garcia-Rodriguez LA, Arroyo MT, et al. Risk of upper
gastrointestinal ulcer bleeding associated with selective cyclo-10. Rocchi F, Addis A, Martini N. Current national initiatives about
oxygenase-2 inhibitors, traditional non-aspirin non-steroidaldrug policies and cost control in Europe: the Italy example.
anti-inflammatory drugs, aspirin and combinations. Gut 2006;J Ambul Care Manage 2004; 27: 127-31
55: 1731-811. European Medicines Agency (EMEA). Committee for Proprie-

tary Medicinal Products (CPMP): opinion following an article 26. Kesselheim AS, Avorn J. The role of litigation in defining drug
36 referral Cerivastatin CPMP/3962/02 [online]. Available risks. JAMA 2007; 297: 308-11
from URL: http://www.emea.europa.eu/pdfs/human/referral/

27. Waller PC, Evans SJ, Beard K. Drug safety and regulation. BMJ
Cerivastatin/396202en.pdf [Accessed 2008 May 19]

2005; 331: 4-5
12. US FDA. Bayer voluntarily withdraws Baycol. FDA Talk Pa-

28. Krumholz HM, Ross JS, Presler AH, et al. What have we learntpers 2001 Aug 8 [online]. Available from URL: http://www.f-
from Vioxx? BMJ 2007; 334: 120-3da.gov/bbs/topics/ANSWERS/2001/ANS01095.html [Ac-

cessed 2008 May 14]

13. Bombardier C, Laine L, Reicin A, et al. Comparison of upper Correspondence: Dr Domenico Motola, Department of Phar-gastrointestinal toxicity of rofecoxib and naproxen in patients
macology, University of Bologna, Via Irnerio, 48, Italy.with rheumatoid arthritis. VIGOR Study Group. N Engl J Med
E-mail: domenico.motola@unibo.it2000; 343: 1520-8

© 2008 Adis Data Information BV. All rights reserved. Drug Safety 2008; 31 (7)


	Abstract 609
	Background and Aim 610
	Methods 610
	Results 611
	Case 1: ACE Inhibitors and Cough 611
	Case 2: Statins and Rhabdomyolysis 612
	Case 3: Nimesulide and Hepatic Toxicity 613
	Case 4: Coxibs and Cardiovascular Toxicity 614

	Discussion 614
	Conclusion 615
	Acknowledgements 615
	References 616
	Correspondence 616
	Email 616

