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Cenni storicl

A Le proprieta curative della corteccia di salice sono note
da secoli.

A Secondo Edmund Stone nella meta del XVIII la
spiegazione della successo della corteccia di salice nella
cura delle febbri malariche stava nel fatto che il salice
cresceva in ambienti umidi, dove appunto prevalgono le
febbri malariche.

A La salicilina fu isolata da Leroux nel 1829 che ne
di mostr | oeffetto antipiret

5

A Dal 1875 il salicilato fu utilizzato come antipiretico e per la
febbre reumatica
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| A 11 10/8/1897 Felix Hoffmann riusci a
sinteti zzare | 6ASA I n

(Carl Duisberg, Arthur Eichengrin)

A Nel 1899 Heinrich Dreser diede il nome di
aspirina (da Spiracea, pianta da cui si
estraeva)

A John Vane (1927-2004) vince il Nobel per
la medicina nel 1982 per la scoperta della
Inibizione delle prostaglandine e
trombossani da parte della azione sulla
cicloossigenasi




AGS Panel on persistent pain in older persons

A Louis Harris telephone survey found that one in five older
Americans (18%) are taking analgesic medications regularly
(several times a week or more), and 63% of those had taken
prescription pain medications for more than 6 months.

Previous studies have suggested that 25% to 50% of
community-dwelling older people suffer important pain
problems

The most common strategy to manage pain is to use analgesic
drugs. Unfortunately, older patients have been systematically
excluded from clinical trial of such drugs.

In one report of 83 randomized trials of NSAIDs including nearly
10,000 subjects, only 2.3 were aged 65 or over and none were
aged 85 or over

JAGS 2002



Classi terapeutiche di | mpi eg

80% 1997 ® 2000

60% N= 2590 anziani US
non istituzionalizzati

40%

20%

Yo of persons age 65+ taking at least one
medication in therapeutic category

Kaufman DW, JAMA 2002



Fonte di prescrizione dei FANS
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Motola D et al. Pattern of NSAID use in the Italian general population: a questionnaire-based survey.
Eur J Clin Pharmacol. 2004 Dec; 60(10):731-8.



Primi venti principi attivi OTC a maggiore spesa nel 2007

ATC Principio attiveo DbD/ 1000 Spesa %* A%
ab die (miliond) 07/06

] diclofenac sale di dietilamina 5.7 119,1 7.6 83
A VaCCInGg su a 1.4 91.6 5.8 2,3
M ibuprofens 1.7 76,7 4,9 10,9
W sl esasido ascorbico 11 5.4 +2 %0
A complesso vitaminicossali minesali 4.7 45,6 2,0 -6,0
A potassio raceaspartatosmagnesio raceaspartato 1,4 43,8 2.8 -4.5
M ketoprofens 4,0 33,5 2,1 1,7
A benzidamina cloridrato 1.6 31,0 2,0 5.5
R nafazolina nitrato 6,6 23,7 1,5 2.6
R bromexina clordrato 1.1 23,3 1,5 0,0
A bisacodil 2.1 22,9 1.4 2.6
5 nafazolina nitrato 7.5 20,3 1,2 -0,1
A flurbiprofane 1.1 16,3 1,2 330
A senna foglie glucoshdi puri 2.7 19,1 1,2 2.2
N achdo acetilsaliclico 0,5 16,2 1,0 24.8
R oximetazolina cloridrato 2,2 16,1 1,0 4.6
N nicoting resinato 0.2 16,0 1,0 -16.8
D accinaslevotiroxina 0.5 15,5 1,0 2,0
A algeldaatosmagnesio idmsisidosdimeticone 0.4 15.3 1.0 -2.9
A butilscopolamina bromuro 0.5 14,9 0,9 15
______ ald T34 00 8477 0 537 00 38

Totale 1203 1.577.8 100,0 2.8

* La percentuale & calcolata sul totale della spesa

L'uso dei farmaci in Italia - Rapporto nazionale anno 2007
= [sriubo Supseriore di Sanica



Drug therapy in the elderly: what doctors believe and
patients actually do

l. Barat,' F. Andreasen® & E. M. S. Damsgaard'

1(?|:°1lrhf'r_J'-ﬂr Clinical Pharnacology, Department of Pharmacology, University of Aaris and 2 Ceriatric depariment O, Mamelisborg Hospital,
Aarbws University Hospital, Denmark

n= 348 (age= 75 ys)
No of drugs= 1163 (mean 3.3, range 1114}
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Meccani smo dbdéazi one dei

fosfollpldl della
membrana cellular

fosfolifasi A, —

Cacido arachidon ico)

cicloossigenasi lipoossigenasi

( PGG. PGH, )

C(prostaglandine ) C trombossano) C leucotrieni )

PGE,, PGI,, PGF,)




COX1-COX 2

(acido arachidonico )
cicloossigenasi-1 cicloossigenasi-2
(COX-1) (COX-2)
presente fisiologicamente inducibile, ad esempio
(costitutiva) dall'infiammazione

( trombossano A, )
prostaglandina (PG, PGE,)

(trombossano e prostaglandine
con funzioni predominantemente

fisiologiche e protettive) /

& prostaglandine \
(soprattutto PGE,)

(prostaglandine che principalmente

\ potenziano infiammazione) j
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Celecoxib vs naprossene : punteggio composito WOMAC
(Dolore, Rigidita, Funzionalita fisica alla 12° settimana)
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Placebo celecoxib  celecoxib celecoxib  naprossene
(n=203) 50 mg bidT 100 mg bid 200 mgbid 500 mg bid
(n=203) (n=197) (n=202) (n=198)

*p=0,05 vs placebo. TCelecoxib 50 mg bid non & un dosaggio autorizzato nellUE. | dosaggi autorizzati per celecoxib nellOA
sono 200 mg uid o 100 mg bid, entrambi incrementabili a 200 mg bid. Il dosaggio massimo giornaliero & di 400 mg. 1. Bensen
WG et al. Mayo Clin Proc. 1999;74:1095-1105. 2. Celecoxib, Riassunto delle caratteristiche del prodotto.



Gastrointestinal Toxicity With Celecoxib vs
Nonsteroidal Anti-inflammatory Drugs

for Osteoarthritis and Rheumatoid Arthritis
The CLASS Study: A Randomized Controlled Trial

(Reprinted) JAMA, September 13, 2000—Vol 284, Mo. 10 1247

Celecoxib (400 mgx2/die) venne paragonato a ibuprofen (800
mgx3/die) e diclofenac (75 mgx2/die) in quasi 8000 pazienti con
artrosi o artrite reumatoide per un periodo medio di 4,2 mesi.

La percentuale delle ulcere sintomatiche fu di 0,5% nel gruppo
celecoxib e di 0,7% nel gruppo FANS non selettivo (RR 0,65;
1IC95% 0,4-1,2) mentre quella delle ulcere complicate fu
rispettivamente dello 0,3% vs 0,6% (RR 0,6; 1IC95% 0,3-1,2).
L'incidenza di infarto non differiva tra i gruppi.



Efficacy, tolerability, and upper gastrointestinal safety of
celecoxib for treatment of osteoarthritis and rheumatoid
arthritis: systematic review of randomised controlled trials
Jenathan | Deeks, Lesley A Smith, Matthew D Bradley

BM] VOLUME 325 21 SEPTEMBER 2002

Results Nine randonused controlled trials were
mcluded. Celecoxib and NSAIDS were equally
effective for all efficacy outcomes. Compared with
those taking other NSAIDs, in patients taking
celecoxib the rate of withdrawals due to adverse
gastromtestinal events was 46% lower (95"
confidence mterval 29% to 58%; NNT 35 at three
maonths), the incidence of ulcers detectable by
endoscopy was V1% lower (59% to 79%: NNT 6 at
three months), and the incidence of symptoms of
ulcers, perforations, bleeds, and obstructions was 39%
lower (4" to 61%; NNT 208 at six months). Subgroup
analysis of patients taking aspirin showed that the
mcidence of ulcers detected by endoscopy was
reduced by 51% (14% to 72%) m those given
celecoxib compared with other NSAIDs. The
reduction was greater (73%, 52% to 84%) in those not
taking aspirin.

Conclusion Celecoxib 1s as eftective as other NSAIDs
for relief of symptoms of osteoarthritis and
rheumatowd arthrius and has significantly improved
gastrointestinal safety and tolerabilty.




The Gastrointestinal Safety of the COX-2 Selective
[nhibitor Etoricoxib Assessed by Both Endoscopy
and Analysis of Upper Gastrointestinal Events

Richard H. Hunt, M.D., F.R.C.P., Sean Harper. M.D., Douglas ). Watson, Ph.D., Chang Yu. Ph.D.,

Hui Quan, M), Michael Lee, Ph D Judith K. Evans, M 1), and Betting Oxenias, M.
Ihvisdoye of Gastroemterofoey, Mo Maseer Unfversine Medicol Censer, Hamilton, Owtario, Carada; and Werck
Kesearch Laboratmres, West Posnt, Pennsylvamia
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2003; 98:1725-33. Days on Treatment




Ricoveri ospedalieri dovute alle complicanze
gastrointestinali in consumatori di FANS

.| Maschi || Femmine
Maschi non-consumatori Femmine non-consumatrici

Ricoveri per 1000 persone/anno
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Pérez-Gutthann et ai,, 1997




Adverse Drug Reactions as Cause of Hospital Admissions:

Results from the Italian Group of Pharmacoepidemiology
in the Elderly (GIFA)

Graziano Onder, MD, ** Clandio Pedone, MD, PHD, MPH,*? Francesco Landi, MD, PHD,*
Matteo Cesari, MD," Cecilia Della Vedova, MD," Roberto Bernabei, MD,T and
Giovanni Gambassi, MD#

Antneoplastic agents ACE-inhibitors
Benzodiazepines Insuiin
Corticosteroids Antipsychotics
Antipsychotics Caicium channel blockers
Antibiotics Corticosteroids
ASA and anfiplatelet drugs Antibiotics
ACE-inhibitors Antineoplastic agents
NSAIDs Digoxin
Digoxin Diuretics
Caicium channel blockers ASA and antiplatelet drugs
Pt : : NSAIDs

0 o 100 = 0 5 10 15 20 25

Number of ADRs

Number of Severe ADRs

Figure 1. Number of adverse drug reactions (ADRs) responsible
for hospital admission by drug class. The upper panel includes all
ADRs (n = 964); the lower panel is limited to severe ADRs (n =
187). ACE = angiotensin-converting enzyme; ASA = acetylsali-
cylic acid; NSAIDs = nonsteroidal antinflammatory drugs.



(GASTROINTESTINAL ToOXICITY
OF NONSTEROIDAL
ANTIINELAMMATORY DRUGS

M. MicHaeL WoLre, M.D., Davip R. LicHTeENSTEIN, M.D.,
AND GURKIRPAL SINGH, M.D.
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Figure 1. U.S. Mortality Data for Seven Selected Disorders in 1997.

A total of 16,500 patients with rheumatoid arthritis or osteo-
arthritis died from the gastrointestinal toxic effects of NSAIDs.
Data are from the National Center for Health Statistics and the
Arthritis, Rheumatism, and Aging Medical Information System.”

TABLE 1. Risk FacTORS FOR THE
DEVELOPMENT OF NSAID-ASSOCIATED
GasTRODUODENAL ULCERS.*

Established risk factors

Advanced age (lincar increase in risk)

History of ulcer

Concomitant use of corticosteroids

Higher doses of NSAIDs, including the use of more
than one NSAID

Concomitant administration of anticoagulants

Sertous systemic disorder

Possible risk factors

Concomitant intection with Helicobacter pylor:
Cigarette smoking

Consumption of alcohol

NEJM 1999



Fattori di rischio per lo sviluppo di complicanze indotte
da FANS

An Evidence-Based Appmach to Prescribing
Nonsteroidal Antiinflammatory Drugs.
Third Canadian Consensus Conference

HYMAN TANNENBALIM, CLAIRE BOMBARDIER, PALIL DAVIS, and ANTHONY 5. RUSSELL., lor the
Thind Canadimn Consensus Conference Group

Table 2. Risk factors for NSAID-associated ulcer complications.

Factor RR
History of complicated ulcer 13.5
Use of multiple NSAID (including ASA) 9.0
Use of high-dose NSAID 1.0
Use of anticoagulant 6.4
Age > 70 years 3.6
Use of steroids 2.2

J Reumatol 2006;33:140-57



Risk Factors for Hospitalized Gastrointestinal Bleeding Among

Older Persons
Robert C. Kaplan, PhD,*# Susan R. Heckbert, MD, PbD,%# Thomas D. Koepsell, MD, MPH,#5

Curt D. Furberg, MD, PhD Y Joseph F. Polak, MD, MPH,* Robert E. Schoen, MD, MPH, " and
Brirce M. Psaty, MD, PhD#H5 for the Cardiovascular Health Study Investigatorst

Table 4. Multivariate Analysis of Predictors of the Risk of Hospitalized Upper or Lower Gastrointestinal Bleeding
(n = 278 Events)

Multivariate-Adjusted 95% Confidence
Hazard Ratio® Interval P-Valuet
Age at baseling, years 65 to 6Y 1.00 (ref) =< 001
f0to 74 1.46 1.05, 2.04
f5to 79 1.85 1.31, 2.63
80 or older 2.32 1.59, 3.29
Male sex 1.61 124,210 = 001
Unmarried {vs married) 1.45 1.11, 1.90 007
Cardiovascular disease 1.72 132, 2.24 <2001
Difficulty with I1ADLs 1.38 1.0&, 1.81 017
Mumber of medications 0to2 1.00 (ref) 046
Jto b 1.06 0.81, 1.41
7 or more 1.40 094, 210
Oral anticoagulant use 1.78 1.16, 2.74 014

Note: Only predictors associated at the P < .05 level wath risk in multivariate analysis are displayed.

*Adjusted for predictors in table, in addition to race, healch statas, diabetes mellitus, renal disease, and physical actvice,

TApe and number of medications were represented by a single continuous predictor variable for the purpose of significance testing.
IADL = instrumental activities of daily living.

JAGS FERRUARY 2001-VOL, 49 N0, 2



Studio VIGOR: eventi avversi tromboembolici
In pazienti non-ASA

25 | Rofecoxib 50 mg (n=4047)
=== Naprossene 500 mg bid
2,0 (n=4029)
. : 1,5 | RR=2.38
Incidenza di (95% IC, 1,39—4.00)
gravi eventi R vs N
avversi 10 Vs
tromboembolici ’
(%)
0,5
. p<0,001 rofecoxib vs naprossene
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JAMA. 2001;286(8):954-959



ORIGINAL ARTICLE

Cardiovascular Events Associated with Rofecoxib
in a Colorectal Adenoma Chemoprevention Trial

Robert S. Bresalier, M.D., Robert S. Sandler, M.D., Hui Quan, Ph.D.,
James A. Bolognese, M.Stat., Bettina Oxenius, M.D., Kevin Horgan, M.D.,
Christopher Lines, Ph.D., Robert Riddell, M.D., Dion Morton, M.D.,
Angel Lanas, M.D., Marvin A. Konstam, M.D., and John A. Baron, M.D,,
for the Adenomatous Polyp Prevention on Vioxx (APPROVe) Trial Investigators*

CONCLUSIONS
Among patients with a history of colorectal adenomas, the use of rofecoxib was associ-
ated with an increased cardiovascular risk.



¢.9 MERCK

News Release

Merck Announces Voluntary Worldwide Withdrawal of VIOXX®

WHITEHOUSE STATION, N.J., Sept. 30, 2004 — Merck &. Co., Inc. today announced a
voluntary worldwide withdrawal of VIOXX® (rofecoxib), its arthritis and acute pain medication.
The company’s decision, which is effective immediately, is based on new. three-year data from
a prospective, randomized, placebo-controlled clinical trial, the APPROVe (Adenomatous Polyp
Prevention on VIOXX) trial.

Dopo 18 mesi di trattamento con VIOXX 25 mg e stato osservato
un aumento significativo del rischio di effetti vascolari cardiaci e
cerebrali



Risk of cardiovascular events and rofecoxib: cumulative
meta-analysis
Peter Jiini, Linda Nartey, Stephan Reichenbach, Rebekka Sterchi, Paul A Dieppe, Matthias Eqger

Summ

Backgrozz The cyclo-oxygenase 2 inhibitor rofecoxib was recently withdrawn because of cardiovascular adverse
effects. An increased risk of myocardial infarction had been observed in 2000 in the Vioxx Gastrointestinal
Outcomes Research study (VIGOR), but was attributed to cardioprotection of naproxen rather than a cardiotoxic
effect of rofecoxib. We used standard and cumulative random-effects meta-analyses of randomised controlled trials
and observational studies to establish whether robust evidence on the adverse effects of rofecoxib was available
before September, 2004.

Methods We searched bibliographic databases and relevant files of the US Food and Drug Administration. We
included all randomised controlled trials in patients with chronic musculoskeletal disorders that compared rofecoxib
with other non-steroidal ant-inflammatory drugs (NSAIDs) or placebo, and cohort and case-control studies of
cardiovascular risk and naproxen. Myocardial infarction was the primary endpoint.

Findings We identified 18 randomised controlled trials and 11 observational studies. By the end of 2000
(52 myocardial infarctions, 20 742 patients) the relative risk from randomised controlled trials was 2-30 (95% CI
1-22-4-33, p=0-010), and 1 year later (64 events, 21432 patients) it was 2-24 (1-24—4-02, p=0-007). There was little
evidence that the relative risk differed depending on the control group (placebo, non-naproxen NSAID, or naproxen;
p=0-41) or trial duration (p=0-82). In observational studies, the cardioprotective effect of naproxen was small
(combined estimate 0-86 [95% CI 0-75-0-99]) and could not have explained the findings of the VIGOR trial.

Interpretation Our findings indicate that rofecoxib should have been withdrawn several years earlier. The reasons
why manufacturer and drug licensing authorities did not continuously monitor and summarise the accumulating
evidence need to be darified.

@>
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Quali sono gli effetti collateral
e perché succedono?



Selettivita del FANS nel confronti di
o0) Sy N-Yo{0) &

Relativamente selettivi per la COX-1:
— Aspirina, piroxicam, indometacina

Pressocchée equipotenti su COX-1 e COX-2:

— Diclofenac, flurbiprofene, naproxene

Inibitori preferenziali COX-2:

— Nimesulide, meloxicam, etodolac

Inibitori selettivi COX-2:

— Celecoxib, rofecoxib




Meccanismi di danno epiteliale da FANS

« AZIONI SISTEMICHE
« Inibizione della sintesi di prostaglandine

« Inibizione dei processi dirigenerazione tissutale e di
cicatrizzazione

« AZIONI LOCALI

« Riduzione della secrezione e della viscosita del muco
« Riduzione della secrezione di bicarbonati

« Alterazione del flusso ematico mucosale

« Aumentata infiltrazione ed adesivita dei PMN

« Penetrazione intracellulare con effetto tossico diretto



Prostaglandine: agenti citoprotettivi della mucosa
gastrica

Cellula parietale
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Ipotesi protrombotica

COX 2 cCoX1— ™7~
Prostaciclina TXA,
vascolare piastrinico
X m ERYNS ) X
Blocco Inibitori selettivi Nessun blocco
parziale x della COX-2 m—

Vasodilatazione e

. . Aggregazione piastrinica
funzione endoteliale

e vasocostrizione

Lo squilibrio potrebbe indurre uno stato protrombotico
e aumentare cos?® | O6incidenza di
FitzGerald GA. M Engl J Med. 2004;351:1709-1711.




FANS: alterazioni renali

Prostaglandine sono implicate in:
+» Controllo della secrezione di renina
+* Regolazione del tono vascolare

+» Controllo della funzione tubulare
— Aumentano il flusso ematico renale

— Attraverso la dilatazione dei vasi renali antagonizzano gli effetti
vasocostrittori di NA ed angiotensina Il

* | FANS rnducono il flusso ematico renale e la
filtrazione glomerulare in patologie nelle quali la
perfusione renale € > dipendente dalle PGs:

— Insufficienza cardiaca congestizia
— Cirrosi epatica con ascite
— Nefropatia cronica o ipovolemia




FANS e danno renale

Alt is well documented that NSAIDs may cause fluid retention and
should be avoided in patients who present with severe congestive heart
failure and severe hypertension.

AAs a consequence of their direct effects on renal function and
destabilisation of blood pressure, interaction of anti-nypertensive drugs
with NSAIDs exacerbates hypertension.

AThe adverse renal impact of rofecoxib was significantly greater than

that for celecoxib. Rofecoxib was also associated with significantly

greater water retention, abnormal renal function, acute renal failure,
cardiac failure and hypertension (Wor | d Heal th Organisati
Monitoring Centre Safety database)

ANSAIDs and COXIBs interact with angiotensin-converting enzyme
( ACE) i1 nhi bi t orbmckerstharticulaglyin tibeldealyn d Db

Moodley | 2008



AUSTRALIAN
ADVERSE DRUG
REACTIONS

BULLETIN

VOLUME 22, NUMEER 4, AUGUST 2003

2.  ACE INHIBITOR, DIURETIC AND NSAID: A DANGEROUS COMBINATION

The control of hypertansion by ACE mmhibitors and
draretics and their beneficial effects m heart farlure
are antagoniszed by NSAID: Conowrent use of
WSAID: and dwretics 13 associated with a twofeld
increase in the nzk of hespitahzation for heart
failure comparad with divretics alone.' Moreover,
ACE  mlubitors, NSAID: and  dowetics,
mdrnadually or mn combination, are mwvolved m
over 0% of cases of latrogenic acute renal failure
reported to ADEAC.

More zpecifically, the combined use of ACE

the “mriple whammy™ §5 10%%.

The uze of ACE mhibitors and angiotensm recep-
tor anfagonists 15 nereasing, as 15 the use of these
agents m combmaton products with 2 dnretnc.
Episodes of renal failure appear to be precipitated
bv mild stoess (g diarrhoea, dehwdration) m a
patient taking the tipls combination or by the
addition of a third drug (usually an WSAID) to the
stable use of the other two. ADEAC suspects that
the risk of acute renal fatlure 15 underestimated and
the syndrome undsirecognized.

mhibitors, divretics and WSAIDs termed the
“tnple whammiv”, 15 implicated n a sizmficant
number of reports to ADEAC of dmuz-anduced
renal failure * This effact is also seen with COX-2
mhibitors and angiotensin raceptor amtagomusts
(“sartans™).’ In 2002, 28 of the 129 reports to
ADFAC of acute renal fadlwre implicated one of
these combmatons. Most reports to ADFAC of
drug-induced renzl farhure relate to elderly patients,
and thes applies 2z well to renal fallure zssociated
with the tripls therapy (median age 76 wearz). The
fatality rate for ADERAC cases of renal failure with

ADEAC wizhes to remind prescribers that the
combination of ACE mlibitors {or anglofensin
receptor  anfagomists), diwrstics and NSAIDs
(meludme COX-2 mhibitors) should be avoided if
possible, and great care should be taken with ACE
mhibitors and N5AID: in patients with renal
impanmeent,

Paferences:

L. drch Dgern Mo 1908138 1108-12,

30 M4 2000 172:184-5,

3. M4 2000; 173:274 {oom. A4 2000; 173:304).



Attenzione al Triple Whammy! Una patologia
latrogena ancora sottovalutata

F. LAPI, A. VANNACCI, A. MUGELLI

Dipartimento di Farmacologia Preclinica e Clinica, Universita di Firenze, Sistema di FarmacoVi-
cilanza della Regione Toscana, Area Vasta Centro (Firenze), www.farmacovigilanza. toscana.it

G GERONTOL 2007,55:02-04

[l termine Triple Whammy é stato introdotto nella letteratura da alcuni clinici e
ricercatori australiani per definire il trattamento farmacologico costituito da un
inibitore dell’enzima di conversione dell’angiotensina (ACEI) o un antagonista
dell’angiotensina II (A2RA), da un diuretico e da un antinfiammatorio non ste-
roideo (FANS), compresa I'aspirina a basse dosi ' % L'utilizzo concomitante di
questi tre farmaci risulterebbe infatti correlato ad un incremento del rischio di
insufficienza renale. Tuttavia il termine Triple Whammy viene anche utilizzato
per definire lo stesso evento avverso causato da questa combinazione 2,

La traduzione italiana di Triple Whammy non e semplice. “To wham” significa
“colpire” (soprattutto nel gergo del baseball); un “triple whamm)y” vuole quin-
di significare dare un “brutto colpo” alla squadra avversaria e, in senso lato,
a chi lo subisce. Il paziente che sviluppa insufficienza renale in seguito ad
un trattamento farmacologico, ad esempio, va di sicuro incontro ad un “triple
whammy”.



Ma sono tutti uguali 1 COXIB e
tutti piu dannosi del FANS?



Rischio di complicanze GI severe de1t FANS non selettivi
(meta-analis1 Henry et al. BMJ 1996)

FARMACO

ibuprofene
fenoprofene
aspirina
diclofenac

sulindac
diflunisal
naproxene
indometacina
tolmetina
piroxicam
ketoprofene

azapropazone

RR(95%CI)

1.0
1.6 (1.0-2.5)
1.6 (1.3-2.0)
1.8 (1.4-2.3)

2.1(1.6-2.7)
2.2(1.2-4.1)

2.2 (1.7-2.9)

2.4(1.9-3.1)
3.0 ( 1.8-4.9)
3.8 (2.7-5.2)
4.2 (2.7-6.4)
9.2 (4.0-21.0)




Risk of acute myocardial infarction and sudden cardiac death
in patients treated with cyclo-oxygenase 2 selective and
non-selective non-steroidal anti-inflammatory drugs:
nested case-control study

] p=003
3,00

307 (1,09-8,31)
5 >
& 257
o
5 207 p=005 p=003
3
g 197 114 113
g 1,06 : |
: 1 084 096.117) (100-1.30) 0, (1.01-127)
g 10- (riferimento)  (0,67-104) ‘==
s 1

0,51

Controllo  Celecoxib  Ibuprofene Naprossene Rofecoxib  Rofecoxib  Altri FANS
(uso remoto) <250 mg >25 mgt

Graham DJ et al. Lancet. 2005;365:475-481.



Rischio di ospedalizzazione per IM in pazienti in corso
di terapia con rofecoxib, celecoxib e FANS tradizionali

2,0 1,80
(1,47-2,21) 1,68

1,8 (1,52-1,85)

1,45 1,50

1,6 (1,09-1,93) (0,99-2,29)

1.4 1,25
(0,97-1,62)

RR aggiustato (95% IC)

1,2
1,0
0,0
Non trattati Celecoxib  Rofecoxib Altri inibitori  Naprossene  Altri FANS
selettivi della (no ASA)
COX-2

Johnsen SP. Arch Intern Med. 2005;165:978-984.



Cardiovascular Risk of Celecoxib in 6 Randomized
Placebo-Controlled Trials

The Cross Trial Safety Analysis

Scott D. Solomon, MD: Janet Wittes, PhD: Peter V. Finn, MD: Robert Fowler, MS:

Jaye Viner, MD, MPH: Monica M. Bertagnolli, MD; Nadir Arber, MD; Bernard Levin. MD;
Curtis L. Meinert, PhD; Barbara Martin, PhD; Joseph L. Pater, MD. MS5c; Paul E. Goss, MD. PhD:
Peter Lance, MD;, Stefanie Obara, BS; Emily Y. Chew. MD; Jonghyeon Kim, PhD;
Gretchen Arndt, MHSA: Ernest Hawk, MD, MPH: for the Cross Tral Safety Assessment Group

Fooled analysis of data from
7950 pts (mean age 64
years) in 6 placebo-controlled
trials comparing celecoxib
with placebo.

Planned FU = 3 years.

Celecoxib in 3 dose
regimens:

« 400 mg QD,

« 200 mg BID,

« 400 mg BID.

Primary combined
outcome of CV death, M,
stroke, HF, or
thromboembolic event.

400 bid | g
C
£
;E, 200 bid = .
E= |
;
5 400qgd | ¢ =

Crverall - ; &

0.5 07 081 2 3 4 5 6
Hazard Ratio

Solomon SD et al. Circulation. 2008;117:2104-2113.



Cardiovascular Risk of Celecoxib in 6 Randomized
Placebo-Controlled Trials

The Cross Trial Safety Analysis

High Risk ]
400 bid [ =
200 bid b =

400 gd ool

Moderate Risk .
400 bid ; =
200 bid =
400 qd ——

Low Risk |
400 bid 1 ¢ o

200 bid ; & ] ) . .
. Figure 3. Relationship betweaen celecoxib
400gd [T To— dose, baseline cardiovascular risk, and the
- principal combined outcome of cardiovascu-
- T T T T T —— lar cleath, myocardial infarction, stroke, heart
03 04 0506 08 1 2 3 4 & 8§ 7 failure, or thromboembolic event.

Hazard Ratio

Celecoxib Regimen and Pre-Treatment Cardiovascular Risk
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Cardiovascular Risk and Inhibition

David Henry, MB. ChB, FRCP
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Figure 2. Point Estimates and Summary Relative Risks for Cardiovascular Events With Rofecoxib and Celecoxib
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Cardiovascular Risk and Inhibition

of Cyclooxygenase
A Systematic Review of the Observational Studies of
Selective and Nonselective Inhibitors of Cyclooxygenase 2
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of Cyclooxygenase
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Selective and Nonselective Inhibitors of Cyclooxygenase 2

Maproxen

Favors ; Favors
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Diclofenac

Favors ; Fewors

Source Weight, %4 Diclofenac Control
Case-Contral Studiss
Hippisley-Cox and Coupland ® 2005 14,62 -
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of Cyclooxygenase
A Systematic Review of the Observational Studies of
Selective and Nonselective Inhibitors of Cyclooxygenase 2

Conclusions This review confirms the findings from randomized trials regarding the
risk of cardiovascular events with rofecoxib and suggests that celecoxib in commonly
used doses may not increase the risk, contradicts claims of a protective effect of naproxen,

and raises serious questions about the safety of diclofenac, an older drug.

JAMA. 2006:296:1633-1644 WWW.Jama. com




Cardiovascular and Cerebrovascular Events in
the Randomized, Controlled Alzheimer’s Disease
Anti-Inflammatory Prevention Trial (ADAPT)

ADAPT Research Group ’ :

0.20

0.15

0.10

0.05

Probability of
CVD/Mlistroke/CHFITIA

0.00

logrank P
Cel vs Pbo: 0.65
- MNap vs Pbo: 0,03
_ Celecoxib

0 6 12 18 24 30 36 42 48
Months since randomization

Conclusions: For celecoxib, ADAPT data do not show the same level of risk as those of the PLOS cunicaL TriaLs
APC trial. The data for naproxen, although not definitive, are suggestive of increased

cardiovascular and cerebrovascular risk Movember | 2006 | e33



Thrombosis,
Myocardial infarction

Discontinuation

Blood pressure increase

B

VIGOR

Gastrointestinal Risk

f

Bleeding,
Ulcer complications

Discontinuation

Increasing degrees of selectivity for COX-2 are associated with
increased cardiovascular risk, whereas increasing degrees of
selectivity for COX-1 are associated with increased GI risk.
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Celecoxib, ibuprofen, and the antiplatelet
effect of aspirin in patients with
osteoarthritis and ischemic heart disease

B kgronwmad and Oieerive: We performed a placebo—conerolled, randomized seady mo adclress wheeher celecoib or
ibuprofen undermines the functional range of mhibiton of plancler cydooxygenase (COX -1 activiry by aspirin in
patiants wich oscoourthrins amd sabke shank herr disease.

Metheds: Twenry-four padens who were undergoing bong: cerm rreanment wich aspirin ( 1080 mg, dadly ) for cardiopro-
vection were condministered odeconiby, 200 meg rwice dadly, ibuprofen, 600 mg 3 dmes daily, or placebo for 7 days,
Reswdre: The coadministragion of placebo or aclecoxib did poe undermmine the aspirin-relaeed inhibiton of plavcket
COX- 1 acviviny, as assessed by measuremenss of seram vhromsboxane B, (TXE; ) levels, as well as plascler funcrion. In
conrrast, a significant (P < (M ) increase in serum TXE, level was dewcoed on day 7 befiore drug adminiscrarion
{nedian, 19.13 ng/mL [range, 1-47.5 ng/mL ) and & 24 hotirs after dhe coadminissragon of aspirin and faprofen

Conelusions: Unlike ibuprofen, celecoxib did not interfere with the inhibition of platelet COX- 1 activity and Runction
by aspirin despite a comparable suppression of COX-2 ex vivo in patients with osteoarthritis and stable ischemic heart
disease. (Clin Pharmacol Ther 2006:80:264-74. )

Conelwrions Unlike ibaprofen, cdecoxib did not inserfore with the imhitstion of plasdes COX-1 accviey and function
b aspinin desple 4 aomparable suppression of COX- 2 ex vive in patenes with osseoarthneis and seable lschemic hesnt
diseaze. (Clin Pharmaon] Ther 2006:80: 26-4-74. )

Giulia Kenda, MD, Phl, Stefania Tacconelli, PhD, Mara L. Capone, PhD,

Danicle Saccherta, MD, Francesco Santarelli, MD, Maria G. Sciulli, PhD,

Marco Zimarino, MD, Marilena Grana, MD, Elisabetta D"Amelio, PharmD,

Maria Zurro, PharmD), Thomas 8. Price, PhD, Carlo Patrono, MD,

Raffacle De Caterina, MD, PhD, and Paola Pawrignani, PhD  Chicss and Rome, Trady, and
Miladeiping, Pa



Attenzi one al

Interferenza per competizione su COX-1 piastrinica

Attenzione alla somministrazione di FANS in pazienti in
trattamento cronico con ASA

In caso di necessita somministrare FANS lontano
dall assunzione di ASA (oltre 160

Spiegare al paziente (ed al per s
assumere FANS non e equivalente ad assumere ASA



Rischio Gl Rischio Gl Rischio Gl
Basso moderato elevato
Rischio CV COXIB o FANS COXIB COXIB
basso FANS+PP] PPI?
Rischio CV FANS CcOXIB? COXIB?
moderato FANS+PPI
Rischio CV FANS?
elevato Diclofenac NO

Ibuprofene ?
Naprossene

da Ungar SIGG -2008 (Modificata)







