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Case Scenario 
• 75 y/o man presents to you with 

recurring osteoarthritis in his knees and 
hips despite acetaminophen 

• Past history includes an NSAID
associated bleeding gastric ulcer 18 
months previously 

• Patient has also started taking 81 mg 
ASA per day for CV prophylaxis 

Case Scenario 
• You want to restart an NSA 10, but are 

worried about the possibility of another 
bleeding ulcer 

• You are aware ofthe new COX-I 
sparing (COX-2 selective) NSAIDs 
and wonder if they would be safer for 
the patient instead of a non-se lective 
NSAID 

Case Scenario 
What should you prescribe? 

• Non -selective NSAID alone? 

+ misoprostol? 

+proton pump inhibitor (PPI)') 
• COX-I sparing NSAID alone? 

+ misoprostol? 

+ PPI? 



Questions of Interest 

• What is the risk of UG I comp lications with 
NSAIDs') 

• What is the evidence that these 
compli cations can be decreased') 

··- Misoprostol 

- PPis 

- Cox- I sparing NSA IDs 

• In whom should these agents be used? 

Annual Incidence of Complications 
from NSAIDs in Patients With No Risk 

Factors 
Gabriel : meta-analysis of case-contro l/cohort trials 

Singh: prospective cohort trial based on A RAM IS post 
surwillancc database 

Silverstein (MUCOSA trial) : RCTofRA pts using NSAIDs 
with misoprostol or placebo 

Annual Incidence of Complications from 
NSAIDs in Patients With No Risk Factors 
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Individual Risk Factors for NSAID-Associated 
UG I Complications 

• Case Control Trial of 1457 pts with UGI bleed 
and I 0.000 controls 

• search of computerized records of UK-G Ps 

• RR for any NSA ID usc = 4.7 

Garc1a Rodn~u~z. Lance! 1994 .343 769 

Relative Risks of Factors for GI Bleed 
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Low Dose Aspirin and 
Bleeding Peptic Ulcer 

• Case control study of 11 2 1 pts with peptic ulcer 
bleeds matched with community/hospital controls 

• Controlled for age. gender. tobacco and etoh usc 

• Data on medications extracted from self
administered questionnaire at hospital admission 

Well. BM.J 1995:3 10:827 
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Aspirin and Bleeding Peptic Ulcer 
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Summary 

• Relative risks of UG I bleeding with various factors: 
.. l..D-1\Si\ = 2 3 

... Any non-asp1rin NSA ID ~ -1.7 

..... High dose NSAIDs ~ 7.0 

·- Anticoagulation = 6.4 

.... Patient >70 years old = 5.6 

- History of complicated ulcer ~ 13.5 

- NSA ID +Pt. >70 + prev . comp. Ulcer + LD-ASA ~--- '' 

Questions of Interest 

• What is the ev idence that these Gl 
comp li cations can be decreased') 
- Misoprostol 

- PPls 

-Cox-! sparing NSA IDs 
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Misoprostol 

• Synthetic prostaglandin analogue 

• Decreases endoscopic ulcers and ulcer 
complications compared to placebo 

• Only FDA approved drug f(Jr prevention of 
NSAID-induced ulcers 

MUCOSA Study 

• Prospective. randomi zed trial of 8843 
patients with rheumatoid arthriti s 

• Patients taking one of I 0 conventional 
NSAIDs 

• Misoprostol 200 ug QID compared to 
placebo 

• Outcome: Serious G I com pi ications 
Silverstem. Ann Intern Med 1995. 123 ·2·11 

Validity Criteria for Article on 
Therapy 

• Randomized? 

• Concealed allocation'! 

• Double blinded'? 

• All patients accounted lor? 

• Intention to treat analysis? 
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MUCOSA Study: Validity 

• Randomized Yes 

• Allocation concealed Yes 

• Double blinded Yes 

• Complete follow-up'? No 

• Intention to treat analysis: Yes 

MUCOSA Study: Results After 
Six Months 

Placebo Misoprostol 
End Point (n=4439) (n=4404) RRR 

Compl1catcdlJGI 33(074",•! 16(!136% ) 5 1"u 

Events 

Above •· S.xic Ulcers 59 ( 1.33° 'u) 27 (0.61%) 54"·o 

Silvcrstem. Ann lntcm Med 1995.123 24 1. 

Absolute Risk Reduction (ARR) 

• Actual reduction in bad outcomes between 
treatment group patients & control group 
patients 

• (%bad outcome: control group) 
(% bad outcome: treatment group) 
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Relative Risk Reduction (RRR) 

• Decreased risk of bad outcome in treatment {tx) 
group patients compared to risk of bad outcome in 
control group patients 

(%bad out.;omc control group)-( % bad outwme. tx group) 

(%bad outcome· control group) 

Number Needed to Treat (NNT) 

• Number of patients that need to be treated to 
prevent one additional bad outcome over a 
given period oftime 

• NNT = 
ARR 

MUCOSA Study: Results 

• Relati ve Risk Reduction " 5 1% 

(0 74%- 0.36%10.74%) 

• Absolute Risk Reduction = 0.38% 

( 0. 74%-0 36%) 

• Number Needed to Treat = 263 

( 1/().(){)38) 
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ARR vs. RRR 

• Since RRR is comparison of treatment benetits. 
RRR may be misleadingly high if frequency of 
bad outcomes is low 

• Since ARR directly measures the decrease in bad 
outcomes. ARR may be a more accurate estimate 
of treatment bene tits 

Proton Pump Inhibitors 

• Known to heal NSAID-induced ulcers 
·-When NSAIDs discontinued 

.... When NSA IDs continued 

• Few side effects 

• Once daily dosing 

OMNIUM Study 

935 patients who developed NSA ID ulcers or > 10 
erosions 

Ulcers healed with either omeprazole or 
misopros!OI 

725 patients with healed lesions random1zed to 
receive placebo. omeprazolc (20 mg QDl or 
misoprostol (200 ug BIDJ 

Endoscopic evaluation after 6 months t(Jr ulcers 

Hawkey. New Eng! J Mcd 19'18:338:n7 
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OMNIUM Study: Validity 

• Randomized 

• Allocation concealed 

• Double blinded 

• Complete follow-up 

Intention to treat anal; sis: 

Yes 

Yes 

Yes 
') 

Yes 

Omnium Study: Results after 
Six Months 

• Percent of patients with ulcers : 

- Placebo : 69/155 (4 5~<., ) 

- Misoprostol. 61 /296 (21% ) 

- Orneprazolc · 42/274 ( 15'Yo ) 

• Omeprazole tolerated better 

Hawke)·. New Engl .I Mcd 1998:338 :7n 

Omnium Study: Results 

• Omeprazole compared to placebo 

-- RRR 67% 

-· ARR: 30% 

..... NNT (six months) = 3 

• Omeprazolc compared to misoprostol 

-· RRR : 40% 

- ARR: 6% 

.... NNT (six months) ··.~ 17 
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Omnium Study: Other Issues 

• Clinically sign ifi cant complications (bleeds. 
perf()rations) not an endpoint 

• Low dose ofmisoprostol 

H. pylori Study 
Study desrgncd to compare Hp eradrcauon wrth I'PI 
therapy 

330 pat rents on low-dose ASA l(lr CV prophylaxrs or 
Naproxcn l(lr an imus wrth past ulcer bleedmg 

Ulcers healed wrth omeprazolc 

Randomrzcd to H pylon therapy (BMT) or 
omeprazole 

6 month l(lllow-up for reblecdmg 

BMT group surrogate control t(Jr PPI 
Chan. Gastroenterology 2000: 118 :A 1228 

Hp Study: Validity 

• Randomized 

• A llocation concealed 

• Double blinded 

• Complete follow-up 

• Intention to treat analysis : 

Yes 
•) 

No 
7% drop-out 

Yes 
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Hp Study: Results after 
Six Months 

• Naproxen (n= !50) 
- BMT 17 3% rcbleeding 

·- Omcprazo lc ~% reblccding 

(p=0.008) 

• LD-ASA (n= l80) 
- BMT 2.1% rcbleeding 

··· Omcprazo le 1. 1% rebl ecding 

tNSl 
Chan. Gastroentero logy cOOO: 118 A I ~c8 

Hp Study: Results 

• Naproxen: Omeprazo le compared to BMT 
···· RRR 75".1., 

·· ARR: IJ% 

- NNT (six months) = 8 

Summary 

• Misoprostol reduces the risk of complicated 
UG I events (RRR - 50%). but the absolute 
risk reduction is small (<0.5% ) 

• Large numbers of patients must be treated 
to prevent one event ( NNT '-~ 263 ). 
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Summary 
• Study endpoints 1vith PP ls are primarily 

endoscopic ulcers. not complicated UGI 
events 

• PPI therapy appears to be at least as effective 
as misoprostol in preventing endoscopic 
lesions in high risk patients. 

• Data on PPI for prevention of compl icated 
UG I events arc limi ted. but the H. pylori 
study suggests a RRR of. 75 in high-risk 
patients. 

Mechanism of Action of NSAIDs: 
Old Concept 

~O,H 

Arachtdonsc ac1d 

fi @D 
+NSAIDs 

Vilne NaiUifl NfJ\v [}:(') 19'11,]31 232·235 
Vane tot al rn.1amm Res 1W5AoS 1· 10 

Comparison of 
Cyclooxygenase (COX)- I and COX-2 

COX- I 
Regulation ConstitUt iVe 

Range of Expression ~to 4 l(> ld 

Tissue Expression 
Most 11ssues 
Notably lound m: 

Platelets 
Stomach 

COX-2 
lndu~iblc 

10to80fold 

lnllarnmatory Sues 
Svnov1ocvtcs 
Fibroblasts 
Monocytes 
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Mechanism of Action of NSAIDs: 
New Concept 

Non-speofic ~ 
NSAIOs 

~~~
Celecoxcb 
Rofecoxcb 

+/- Melmocam Proslaglandrns 

Medmte pa1n 
mflammatJon. and fever 

Bakh~-e et as Meet fnffamm 1996 S 305-323 
VtH\8 e1 ;~: fnflamm Re!S 1995 44 1· 10 

In Vitro Selectivity : COX-2/COX-1 Ratio 
rotocoxlb 

NS-3Q8 > 50-fold COX-2 aolectivo 

d clotenac 
sullndac: aulflde 
moc.lotenamate 

plroxlcam 
dinunlul 

aodlum salicylate 

5- 50-told COX-2 selacti\IO 

< 5-fold COX-2 s~ectlvo 

fonoprolon 
Ibuprofen 
tolmetln 

naprox•n 
aspnin 

Jndomoth acln 
ketoprohm 

flur blproten 

~~--~.,----~.,----~.~---,-----,----~kat.~~~ 
log (IC00 ratio (WHMA COX-2/COX-1)] 

PG Synthesis in Gastric Mucosal Biopsies 

PG Synthesis 
pg/mg/min 

(Mean ±SEM) 

- Placebo for Rofecoxlb (n=24) 
~ Rofecoxlb 25 mg Q D (n=24) 
c::::J Placebo for Naproxon (n,.g)• p<O.IJOl 
l=:t Naproxen 500 mg BID(nz9) 

C ryer et dl. Gdstroen lt>ro log~< 1999; 11 6:141 
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In vivo COX-1 Inhibition 
with Therapeutic Dosing 
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Platelet Aggregation 
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Placebo Rofecoxib Celecoxib Aspirin 
50 mg 600mg BID 81 mg 

1-data on !He Metck Resnrach Lab5 
2.dab on llle G. 0. Su rle & Co. 

Bleeding Time at Steady State 
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-100 Study A (N = 24) 

Placebo 

L_~) Celecoxib 600 mg BID 

Naproxen 500 mg BID 

Ibuprofen 800 mg no 
• Oiclofenac 75 mg BID 

Study B (N =51 ) 

•p < 0.05 vs pfac~; •• P < 0.05 vs ce!ecoxtb 
1Mengle.Gaw ot al. Arthritis RM.um. 19V7:40{91{suppi):SgJ. 
lOata on file. G.D. Sa:ule & Co. 
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NSAID-Induced Gl Ulcer Bleeding 
Consequence of Two Processes 

COX lsoform Com;eguence 

1) Prostaglandin inh ibition COX-1 Endoscopic 

in Gl Tract 

2) Thromboxane inhibition 

in Platelet 

COX- 1 

= 

Ulceration 

Bleeding 

Tendency 

• COX-1 sparing NSAIDs have decreased effects on Gl tract & 

platelets 

COX- I Sparing NSAIDs 
Celecoxib 
Rofecoxib 

Meloxicam* 

* at a dose ol"7 .5 mg 

CLASS Study 

• 7982 patients 72% OA; 28% RA 

• Celecoxib 400 mg bid vs . Diclofenac 
75mg bid or Ibuprofen 800 mg tid 

• Low dose aspirin allowed 
21% of patients 

• Pre-defined endpoint criteria 
Complicated UGI events 
Above + symptomatic ulcers 

Silverstein. JAMA 2000;284:1247 
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CLASS Study: Validity 

• Randomized Yes 

• A I location concealed Yes 

• Double blinded Yes 

• Complete follow-up'! No 

• Intention to treat analysis: Yes 

CLASS Study: Results 

NSAID Celecoxib 
End Point• (n=3987) (n=3995) RRR 

Complicated UGI I ~"" 0.8% 43"o 

Events 

Above • Sx 1c Ulcers 3 5% 

*Even! rate per I 00 pt ~cars 

Silverstein. JAMA 2000;284·1247 

IP ' 0.09) 

(p'003) 

The Etlect of ASA on UGI 
Events with Celecoxib 

In patients taking low-dose aspirin . there 
were no sign ificant differences in UGI 
events between patients taking non
selective NSA!Ds and celecoxib: 

Complicated Events =· 2.1 % vs. 2.0% 

(p= .92) 

Above + Sx ic Ulcers = 6.0% vs . 4.7%1 

(p= .49) 
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CLASS Study: Results in patients 
not taking low-dose ASA 

NSAID Celecoxib 
End Po1nt· (n=3987) (n=3995) 

Compl1cated UG I 
Events 

Above - Sx1c Ulcers ~ 9"·., 

• Event rate per I 00 pt years 

Silverstein. JAMA 2000;284 '1247 

(pz• (J 04) 

RRR 

CLASS Study: UGI ADVERSE 
EVENTS 

_ ....... 

Dyspepsia 

Celecoxib · Diclofenac Ibuprofen 

(N=3995) . (N=1999) (N=1988) 

16.5% ' 19.5%* 16.5% 
~ --l-

Abdominal Pain 11 .6% 
J 

18.4%* 11 .2% _ ....... _. 
Nausea 8.2% 12.1%* 9.0% 

p 0.05 vs celecoJub 

CLASS Study: 
MORTALITY AND CARDIOVASCULAR 

EVENTS 

Celecoxib Diclofenac Ibuprofen 
L (N=3995) . (N=1999) i (N=1988) r ..... ~ ......... ~- ;... · ....... - ,. · ... -. ·· ·- .......... 

All Deaths 0.6% 0 .6% 0.7% 

CV Deaths 0.3% 0.4% , ... 0 .5% 

· --··••• -• • ··-~ ·----A •·•-· ~'" '" -·--•- -~ -~·- ~-·· ~· "" --~·-·~·· - ~-- ·•-•- •••- -•- -•-·-••-m•• 

MIS . 0.5% 0 .3% 0.5% 
!-----· .. --... --.-................. ,. __ .......... - --·-.. --.--~-----
CVAs 0 .2%* 0.5% 0 .5% 

"p 0.05 vs Ibuprofen 
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VIGOR Study 

8,076 patients with RA 

Rofecoxib 50 mg QD vs. Naproxen 500 mg 
BID 

Low-Dose ASA not permitted 

Pre-defined endpoint criteria 
- Complicated UGI events + Sxic ulcer 

- Complicated UGI events 

Bombardier. N Engl J Med 2000;343 '1520 

VIGOR Study: Validity 

• Randomized Yes 

• Allocation concealed Yes 

• Double blinded Yes 

• Complete fol low-up? No 

• Intention to treat ana lys is; Yes 

VIGOR Study: Results 

Naproxen Rofecoxib 
End Pomt• (n=4029) (n=4047) RRR 

Comphcaicd UGI I --l 0 n 0.6"." 57°,, 

Events (lr O 0051 

Above - Sx•c Ulcers ·l 5~o 2 l ~'o 53"o 

tp<O Oll ll 

• Event rate per I 00 pl. years 

Bombardier. N Engl J Med 2000;343·1520 
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VIGOR Study: Top 5 Adverse Events 
Leading To Discontinuation 

Rofecoxib Naproxen 
(N=4047) (N=4029) 

Dyspepsia 1.1% 1.4% 

Abd. Pain 0.7% 1.2%. 

Epi Oiscomf 0.6% 1.3%• 

Nausea 0.8% 0.8% 

Heartburn 0.7% 0.7% 

Any of 5 sxs 3.7% 5.3%. 

•P<0.05 

V IGOR Study: 
MORTALITY AND CARDIOVASCULAR 

EVENTS 
Rofecoxib Naproxen 
(N=4047) (N=4029) 

All Deaths 0.5% 0.5% 

CV Deaths 0.2% 0.2% 

Mls 0.4% 0.1%. 

CVAs 0.2% 0.2% 

•P<0.05 

SUMMARY: VIGOR And CLASS Studies 
Annualized Results With No Aspirin Use 

COX-1 Sparing vs. Traditional NSAIDs 

Complicated UGI Events 

- RRR 57 - 69% 

- NNT: 111 -125 

Complicated UGI Events + Sxic Ulcers 
- RRR 53% 

- NNT 42 - 67 
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COX-1 SPARING AGENTS: 
SUMMARY 

Significant decrease in UGI events 

Slight decrease in UGI symptoms 

Lack of a COX-1 effect excludes these agents 
as a means of decreasing cardiovascular 
events 

Questions of Interest 

• What is the risk ofGI complications with 
NSAIDs'? 

• What is the evidence that these CJI 
complications can be decreased') 

- Misoprostol 
.... Pl'ls 

- Cox -1 spanng NSA IDs 

• In whom should these agents be used'.' 

ARR and NNT for Varying Baseline 
Risks of UGI Complications 

Assume RRR " 50% 
Base .002 .005 .01 .05 .10 .20 
Risk 

ARR .001 .0025 .005 .025 .05 .10 

NNT 1000 400 200 40 20 10 
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Recommendations: 
Low-risk Patients 

• If cost is no object. COX-I sparing agents 
can be used at any time 

• Patients at low baseline risk can use non
selective NSAIDs +/- low dose ASA 

Recommendations: 
High Risk Patients 

• NSAIDs: Use COX-I sparing NSAID +/
PPI or misoprostol 

Recommendations: 
High Risk Patients 

• NSAIDs: Use COX- I sparing NSAID +/
PPI or misoprostol 

• LD-ASA: Use LD-ASA +/- PPI or 
m isoprosto I 
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Cardiovascular Prophylaxis : 
The Future 

• In rats. NSAID-induced gastric damage 
requires inhibition of BOTH COX- I and 
COX-2 (Wallace et al) 

• A pure COX- I inhibitor may be a safer 
agent for cardiovascular prophylaxis than 
low-dose ASA. which inhibits both COX- I 
and COX-2 

Recommendations : 
High Risk Patients 

• NSAIDs: Use COX-I sparing NSAID +/

PP I or misoprosto l 

• LD-ASA: Use LD-ASA +/- PPI or 
misoprosto l 

• NSAIDs + LD-ASA: Use either COX- I 
sparing or non-se lective NSA ID + LD-ASA 
+ PPI or misoprosto l 

Ibuprofen Antagonizes The 
Irreversible Anti-Platelet Effect of 

Aspirin 
• Healthy volunteers treated with: 

(I )ASA 2hr before ibuprofen 

(2)1buproten 2hr before ASA 

(3 )ASA 2hr before rofecoxib 

(41Rotecoxib 2hr before ASA 

• Platelet aggregation and serum TxB2 were 
inhibited 24hr atler dosing in each group 
except Group 2 

Catella-Lawson ct al Animus Rheum 200lJ·A3(suppi J: S 1392 
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Case Scenario 
o 75 y/o man presents to you with 

recurring osteoarthritis in his knees and 
hips despite acetaminophen 

o Past history includes an NSAID
associated bleeding gastric ulcer 18 
months previously 

o Patient has also started taking 81 mg 
ASA per day for CV prophylaxis 

Questions 
o In an elderly patient with a past history 

of bleeding peptic ulcer, and who is 
taking low-dose ASA. what is the risk 
of an NSAID-associated side effect? 

The exact relative risk is not known, 
but nuut he considered very high. 

Case Scenario 
What should you prescribe? 

COX-I sparing NSAID/LD-ASA 

plus 

misoprostol 

or 

PPI 
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Summary 

• The risk of NSA ID-associated UGI 
complications is - 0.5%/yr in patients \Vith 
no risk factors 

• The risk ofNSAID-associated UGI 
complications increases substantially with 
factors such as age and prior ulcer 

.Vole. It has been suggested that OTC 

.VSI!Ds pose a greater risk !han some 
drugs recently recalled by the FDA 

Summary 

• Cox- I sparing NSAIDs decrease UG I 
events b) ~50%, com pared to non-se lective 

NSAIDs 

• Misoprostol and perhaps PP!s a lso decrease 
UGI events by - 50% 

• Head-to-head stud ies of COX-I sparing 
NSAID vs Non-se lective NSAID + PPI or 
misoprostol have not been reported 

Summary 

• The use of low-dose ASA may abrogate the 
beneficial effects of Cox- 1 sparing 
NSAIDs: consideration should be gi ven to 
using misoprostol or PPis in such patients 

• Non-selective NSA!Ds taken beforeASA 
may prevent irreversible plate let inhibition 
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