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o Acetaminophen

o NSAIDs

o Tramadol

o Narcotic analgesics
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Effectiveness of non-steroidal anti-inflammatory drugs @% @
for the treatment of pain in knee and hip osteoarthritis:

a network meta-analysis

oo daCsar,SphanRchnbac', Noch Kl LndaNrey, S Wande, e SvnTrle
Summary

Background Non-steroidal anti-inflammatory drugs (NSAIDs) are the backbane of ostecarthriti

We aimed to assess the effectiveness of different preparations and doses of NSAIDs on osteos
network metacanalysis

Methods For this network metaanalysis, we considered randomised trials comparing any of the following e oS

interventions: NSAIDS, paracetamol, or placebo, for the treatment of osteoarthrits pain. We searched the Cochrane  soiio 7365615705
Central Register of Controlled Trials (CENTRAL) and the reference lists of relevant articles for trials published s, s cnviburst
between Jan 1, 1980, and Feb 24, 2015, with at least 100 patients per group. The prespecified primary and secondary <y

outcomes were pain and pysical uncton,and were extractd in duplicate or up 1 seven imepoint afer th star oty
of treatment, We used an estension of multvariable Bayesian random effects models for mixed multiple treatment % (®"
I

he level of trials. For walk of first order was used ‘,:‘:j‘w_",‘\‘w
oo el v dt il Preparations that used diffrent ot dily dose were  ameatisinn

considered
covarates assumit

palyss. To assess a potential dose-response relation, we used preparation-specific PevtiMes
?ml\ on Ing relative dose. 15 i L S o DR,
et ottt
B gD
Finings e denied 973 mamuscips fom ou sl of i 7 randomised i with il of 855 s St iy otbon
)

were included in t NSAIDs peci

bt pl.-ul» e e, Al pepuaions, pech o e el ol
placebo. 50 mg/d:

and 90 mg/day, and rofeconib 25 meg/cay and 50 g/ dar), i

prespecified minimum clnically important effect for pain reduction (effect size [ES] -0-37) was at least 95%. Among, (i) Wangenan ek,

maximally approved daily 150 me/day (ES =0:57, 95% credibilty interval [Crl] ~0-69 to =0.46) and  Swéaerend S m0:

bethe e e :- both with 1009 $7en T e

timates of pain  ofSheumtslos immursogy
andAlegeogy, Unierity
v

(
probability to reach the rence. T

ut tests for iy for

naproven (p=0-026). We found o eidence that testment effects varied ver the duration of restment. Model iwas et
f00d, and betweenrial heterogeneity and inconsistecy were low inall analyses. All rals were deermed fo have alow 1007 EYE
viskofias o linding ptents notchunge y

for

qualiy criteria in ysi T e

Interpretation On the basis of the available data, we see no role for single-agent paracetamol for the treatment of ) ooy 0128,

ks ith osteoarhriis rrespective of dose, We provide sound evidence tha diclofenac 150 mgday isthe most P et
preseat in terms of [ Neverthel ofthe sfety
profl of these drugs, physians need o considr our el tgether it al koo sy Inforation when

selecting the preparation and dose for individual patients.

Treatment effect

Intervention Median rank Probability  SUCRA (%)
(9% Ci) toreach MID
200(100-1100) 98 2
2000100-1400) %5 8
Didofenac 150 mg* — - 300(100-800) 100 ot
Etoricaxib 60 mg —.— 300(100-800) 100 o1
Rofecaxib 25 mg* —_— 500000.900) 100 8
toricob 30 m —- 600200-1200) 98 7%
Rofecodb 125 mg ——.— 900(500-1400) 93 6
buprofen 2400 mg* 900(400-1600) 83 &
] 900300-1600) 79 6
Naproxen 1000mg* —_— 100700-1500) 78 E
Celecarib 200mg _— 1300(000-1600) 41 0
Didofenac 100mg W 3
Lumiracorib 100 mg 8 8 5
Celecorib 400mg” ® 7 “
Lumiracoxib 200 mg* 9.00-18. 5 “
buprofen 1200 mg 1500(100-2300) 40 %
Didofenac 70 m ¢ 3 4
Parcetamol X 1 b 2 0
Paracetamol 3300-4000 mg" _— 190006002100 0 2
Celecanib 100mg — . 1900(1500-2200) 0 n
Pancetamol <2000mg n 4 v
4 9
Placebo ——=— 220009002300) Refereve &
IEEPEFEREFTERRRR PR PP

Costa BR et al. Lancet 2016 (online published)

Acetaminophen
(DG : News)

Top Stories This Week

Paracetamol Not Clinically Effective in Treating Osteoarthritis Pain or
Improving Physical Function

NEW YORK - Merch 18, 2016 -~ In a large-scale analysis of pain-
reliet medication for osteosrihritis, researchers found that
paracetamol does not meet the minimum standard of clinical
effectiveness in reducing pain or improving physical function in
patients with knee and hip osteoarthritis...

Comment | Rate

HIv-Positive Young Males Have Higher Rates of Bone Loss Than
Females

LOS ANGELES -~ March 10, 2016~ Rates of low bone mass are
areater in HIV-positive males than in females, according to & study
published in the Journal of Acquired Immune Deficiency Syndromes,
Grace Aldrovandi, MD, Division of Infectious Diseases, Children's
Hospital Los Angeles, Los Angeles,..

Comment | Rate
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“History of NSAIDs”

Glucocorticoid

Willow tree Aspirin (cortisone) NSAIDs

Late 1700s 1897 1949 1960s-1970s

e ¢
bels

Benedek TG. Primeron the Rheumatic Diseases. 11" ed. 1997:1-5; Benedek TG.
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S | el [ - Short acting - Long acting ‘
. .. 3
== Aspirin * Meloxicam
acids heterocyclic acids :
L * Diclofenac * Nabumetone
Difurisa Rk e | o e et | Erabmmsesar || Chcsienm| | Pecmnzors « Etodolac + Naproxen
Toe ||| [ | R | M| s (|| S
Salsalate : Tanidep. Oxaprozin . Faprasons Velosica || Befexamac + Fenoprofen + Phenylbutazone
Sodium salicylate Zomepirac Suprofen Flunizole
Clopirac Tiaprofenic acid| Epirazole . .
Ketorolao ouprolen Thoridine * |buprofen + Piroxicam
Tromethamine | | Naproxen
Indoprofen + Indomethacin * Sulindac
Benoxaprofen
+ Ketoprofen « Tenoxicam
% 2 3 .
\/ + Mefenamic acid
‘7 COXIB J
Z4714 nae
‘Membrane Phospolipids ‘
Phospholipase A2 Gastrointestinal Indigestion, GERD, Erosions,
Arachidonic Acid NSAIDs Peptic ulcer, G- bleeding and perforation
Cyclo}élse Cardiovascular MI, Stroke
5-Lipoxygenase Hepatic Liver enzyme elevation, Cholestasis
Hematologic Thr ytopenia, L penia, Red cell aplasia
Hemolytic anemia
Renal Acute renal failure,
Leukotrienes Interstitial nephritis, Hyperkalemia, Hyponatremia,

Skin Photosensitivity, Erythema multiforme, Urticaria,
Toxic epidermal necrolysis

[ Thromboxane Bz | |[PGIz| [PGD2]| |[PGE2]| [PGF2c] chs Headache, Dizziness, Personalty,shiange,
ptic meningitis

Respiratory Bronchospasm, Eosinophilic pneumonitis

Isotypes of cyclooxygenase
Conventional NSAIDs vs COX-2 inhibitors

‘ Arachidonic Acid ‘

/ \ Conventional NSAIDs  COX-2inhibitors
Gl Dyspepsia Decreased Gl ulcer & bleeding

COX-1 COX-2 Gl uICerl
(Constitutive) (Inducible) Gl bleeding
cv Platelet dysfunction Arterial thrombosis
Increased HD risk (rofecoxib)
GI tract Macrophage
Platelets Endothelium
Leukocyte

GI mucosa integrity
Platelets aggregation Pain
Renal function Inflammation
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COX-1vs. COX-2
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COX-1 Equipotent for COX-2 COX-2
preferential COX-1and COX-2 preferential selective ° NSA'DSgl _or" Jg-sﬂ-;“ .!i.'_}_}_g_—%- %o] 7" _?," 3 BJ-'I?} 9. = o} ]
Indomethacin Diclofenac Meloxicam Celecoxib 7]_ 2

Naproxen Nimesulide Etoricoxib

Piroxicam Etodolac

Aspirin

Ibuprofen

F4 2 CELEETE

Acid and pepsin gtomach
lumen pH 2

Prostaglandin Effects

* Mucous layer thickness

Mucous layer . e
4 ‘ Bicarbonate secretion

Gastric

epithelium |/ pH gradient

* Mucosal blood flow

Gastric pit

=

NSAIDs¢| $3# 73§

AR9AR 34 ARAAS

o Age>65

o History of peptic ulcer disease
o History of upper GI bleeding
o Comorbid medical conditions
o Oral glucocorticoids

o Anticoagulants

o Aspirin

71
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Ulcerogenic effects of corticosteroids

o Gastrointestinal effects:
1) GI ulcer disease (RR 2.0)
2) co-treatment with NSAIDs (RR 4.4)

Clinical probability for significant
ulcer complications

RR vs. NSAIDs alone Base-case estimate

(literatures) (%lyear)
NSAIDs alone 1.0 3
NSAIDs +ASA 25 75
NSAIDs + PP 0.2-05 15
NSAIDs +ASA + PPI Not identified 25
Coxib alone 05 15
Coxib +ASA 25 75

432 P48 T AT AGE

o A Y3 NSAID + $] 73 3.5 kA
- PPI: 7P o 44
* H,blocker: Z43e] Ao, 1Y FA
* Misoprostol : A} 2Fo] 3

o A¥3 COX-2 g AA : celecoxib, etoricoxib
+ Aspirin® Zo] Fol& A4 AR 95 53 44

o H. pylori eradication
o Aokl AW AT FAelA
o A%l frEls A7]2k NSAIDs AH-g-el 4 ¢l 79

COX-2i+ PPIvs. COX-2i

Celecoxib + esomeprazol 20 mg bid vs. Celebrex
Patients with recent ulcer bleeding Hx

Probability of recurrent bleeding P
Combined-treatment group ~ Control group
All patients 0% (0t0 0) 89(4110137) 0.0004
Patients who did not take concomitant aspirin 0% (0 to 0) 71(2-4t011.8)  0.004
Patients who took concomitant aspirin 0% (0to 0) 190(2:2t035:8) 003
Per-protocol analysis 0% (0to 0) 6.0(14t0106) 001
Dat: (95%Cl).*C ith the log-rank test We used the Kaplan-Mei the
recurrent ulcer d duratic treatment, whi b ith time.

Table 2: Kaplan-Meier estimates of the likelihood of recurrent ulcer bleeding at 13 months

Chan FK etal. Lancet 2007;369:1621-26
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1. H| A€ 4 NSAID + PPI
2, H] A€ 4 NSAID + misoprostol 20 ugbid-qid > #4419 x
3. H| A €3 NSAID + Famotidine 40 mg bid > g 3 %4

4. 94 coxXz 444 (+ PPI)
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NSAID A AA ) 3 43

o #57] ¢ o] ¢7] ¥} A< (% 5 mmHg)
> ARA =L ATAAZ ARE 7}

o A¥3 COX-2 4AA
o )9 F (COX-2 '23)9] prostacyclin A4 744
H2FHCOX-1 280l A TXA2 A A2 o)Al 3}4] 2

Prostaglandin H, (PGH,)
Prostacyclin Thromboxane Ay
I, TXA,
Causes Causes
vasodilation, vasoconstriction,
inhibits platelet promotes platelet
aggregation aggregation

COX inhibition for PGI2 and TXA2
production

NORMAL ATHEROTHROMBOSIS

COX-2
Inhibition

Antman EM et al. Circulation 2007;115:1634-42

CV risk : COX-2 inhibitor vs. traditional NSAIDs

Event/person years

Allocated  Allocated
COX 2inhibitor Mo oftrials  COX2inhibitor placebo COX 2 inhibitor: placebo
Vascular events
Rofecoxib kg 98/6638 728415 .
Celecoxib 4 848976 204953 -—
Etoricoxb 17 753 2414 -
Lumiracoxib 12 141375 /584

Valdecoxit 14 13748 3213
Subtotal 121 216/18490 11212639 -
(1.2%year)  (0.9%year) 142(1.1310178)
P<0.003

Heterogeneity between five drugs: x7=0.5, df=4, P=1.0

Eventy/person years
Aliocated

COX 2inhibitor Allocated Rate ratio
versus: Mool trials  COX 2 inhibitor ~ NSAID COXZ inhibitor: NSAID

Vascular events
() Naproxen 2 18516360 81/10978
11%yean) =
Ibuprofen 2 4675848
Dielofenac % 101/10 886
Other non-naproxen 7 166
(b) Any non-naproxen _ 51 155/16 900
(0.0%Hyear) (1. 1%)yeai
Any NSAID L] H0AIX0 21/

(1.0%year)  (0.9%year)
Heterogeneity between (a) and (b): =102, df<1, P=0.001
Between non-naproxen NSAIDS: =26, d1=2, P=0.3

Kearney PM et al. BMJ 2006; 332:1302
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Naproxen
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10-year cardiovascular event risk (Framingham equation)
>10%

o 0 0o o

10-year CVD risk calculator
(http://hp2010.nhlbihin.net/atpiii/calculator.asp?usertype=prof.)

Risk Assessment Tool for Estimating Your 10-year Risk of Having a Heart Attack

The risk assessment tool below uses information from the Framingham Heart Study to predict a person’s chance of
having a heart attack inthe next 10 years. This tool is designed for adults aged 20 and older who do not have heart
disease or diabetes. To find your risk score, enter your information in the calculator below.

Age: years
Gender: Female/Male
Total Cholesterol: mg/dL

HDL Cholesterol mg/dL
‘Smoker: NofYes
Systolic Blood Pressure: mm/Hg

Ave you currently on any medication to treat high blood pressure: NoYes

- CVD risk score

Decision tree for NSAID use

Assess patient's CV risk *
Risk factors present Average risk
Consider aspirin therapy: Assess NSAID Gl risk
assess NSAID Gl risk ** / \
High Low High Low/none
Naproxen + PPI Naproxen COX-2 specific NSAID Non-selective
or or or NSAID

Non-NSAID therapy Non-NSAID therapy ~ Non-selective NSAID + PPI

or
Non-NSAID therapy

4 4

o 404 3} 33}k
8 A A 34 A
1WA HE L AT AR F
21 A g NSAID |} Aeker

Naproxen + PPI

2t

o AR e BAFE GE AEARE Adss AT 3%, T3} 9

71} &3k A NSAID A2 A 5% £ 9c}.

o NSAID A48 A 2F 4% &% %71 F A A4S 2@ & 9ok
o NSAID A8 Al #1734 2 HEAA 48] 2271 714 ac.
o ARA 1244 AFe] J& FANAE AlAdYH N

SAID+PPI £+ A
934 COX2 JAA7} A3 = COX2 §AA| + PPI7} 7+ o] 3He|c}.

o T2 NSAID(COX-2 gAA) & AL#A #4488 S7/H2 $471

georz AERA 4 AAT} = FANA £ Naproxeno] Az},

o WA L AYWA AVAA} BF & A 9 AEA T

Naproxen + PPI5 A48 & & 9it},
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