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Osteoarthritis

Dr. Semionov Valentina
Pain and Palliative Care Unit
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Beer-Sheva, Israel
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Normal vs OA Joint

Normal knee Osteoarthritic knee
»— Thickened capsule
Capsule Cyst formation

Sclerosis in

Cartilage subchondral bone

Synovium —= \Fibrillated cartilage
Synovial hypertrophy

Osteophyte formation
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Osteoarthritis /
(late stage)

Fusiform
swelling
of joints

Heberden's nodes

Gross superior view
of a femoral head
from a patient with
radiographic stage |
OA. This shows an
area of complete
cartilage loss, with
polishing or
eburnation of the
underlying bone.
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Pathogenesis of OA

Biomechanical
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Chondrocytes mpn

e Cytokines( IL-1)
e Enzymes
o Nitric oxide

e IGF-1
o TGF-B

Genetic Loss of matrix integrity Metabolic

OA

IGF = insulin-like growth factor; TGF = transforming growth factor
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Quadriceps muscle weakness

Joint overuse/injury- Vocational/sports

'nnsSwvn 1o

Developmental abnormalities




v"un/jon/'o

o177 oMo OA

NYINN2 N2aNNN AXD
bhlal)!

DXV 7¥ 2'DNLI9N
.17 30 n NIND — NIYN
nYNNA NNV 7220
15NN Ny 'Y

nynni n"n'v

1 - nno5n N'Ixv

?D01'7N D'P19NN DXA -

2 - NN5n NNV

? 775N n'yaan 'SIxX Iinn
?0'7vo® NMp7T n'7Nn ¥ DIn'o D' RN ¢
?0'YIaj7 D'2'ONMIST DTI'Y D' DN -

?NI"DN NI'Ya NNt DN -




v"un/jon/'o

3 - nnon n'Inv

?n'rnsnn n'Yan ¥ niyna TR '‘an

? X7 IN— N"VN'0 NIANIYN NN''? DX

70107 IX D'7172 D'PI9N2 DXD

?NNINNN IX NNAIFY D922 DND

?07 TV TNy IX D*I9M19 D'PAS5N] ny'asn OXN

4 - nNO5n NNV

NNNX NDAYN2 D"]"7|7 D'NXNN D' DXRN

?nnaxa ITy? 07N

.( Tophi/Nodules/Ulcers ) n'iy n'x¥nn =

.(np'77,07TX ,waI') D"I'YN NPT DIRYNN -

.DIIXYN NDYN IX NINMA 270 NPT 0'RYnn =

Knee joint effusion




v"un/jon/'o

nTayn nip'Ta

o'Ponn ni’nn [IN2X2 NIA'YN nTaynn ]1I|'l'11'1

DT NIR'T2 DI'Z 2V AN'NT nI'a% "dNX NIIYNYT NAYI9A

von" ni7'a False Negative Ix False Positive paw

N11210 NINAXNAN A7) NNIYN DX

0'UMLINIX'VOIN NINANA LYIN DIFN NTaYN NIF'TAY

Classification Critetia for Idiopathic
Osteoarthritis of the Knee

® Traditional format:

—Knee pain plus osteophytes on
radiographs and at least one of the
following:

«+Patient age older than 50 years

+Morning stiffness lasting 30
minutes or less

<Crepitus on motion

Case Report
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Nonpharmacologic Therapy for
Patients With Osteoarthritis

m Patient education

m Self-management programs (eg, Arthritis
Foundation Self-Management Program)

m Personalized social support through
telephone contact

m Weight loss (if overweight)
m Aerobic exercise programs
m Physical therapy

OA Pain Treatment

Acupuncture
Physical therapy
TENS; US; Heat; Cold
Electromagnetic field

14
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Use of transcutaneous
nerve stimulation
(TENS) as an adjunct
to other therapy for
pain relief at the knee
joint. The use of
acupuncture, TENS
and other local
techniques to aid pain
relief in difficult cases
of OA is often
worthwhile.
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Pharmacologic Management

Symptomatic Treatment

=Analgesics ( Dypirone, Diacerein
Paracetamol)

= NSAIDs / COX-2 inhibitors

Glucosamines

Other

=Tramadol

=Opioids

=Intra-articular

glucocorticoids/hyaluronic
acid

15
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Symptomatic treatment
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Ideal Analgesic Technique

*Site specific (use a specific type of drug for a
specific type of pain)

°Long acting

*No effects on motor function

*Easily administered

*High therapeutic-safety ratio

*Low cost

*No side effects

16
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Acetaminophen

Advantages:

Readily available OTC

Safe

Can be used with other drugs
Inexpensive

Optimal dose is 1,000 mg/dose

The initial drug of choice at a dose ofupto4gd  aily.

Acetaminophen
Advetrse Effects

Disadvantages:
Helpful for only mild pain
Poor compliance with higher doses

Hepatotoxicity, including progressive,
irreversible hepatic failure, is the major side
effect associated with overdose

50% to 75% dose reduction recommended in
patients with renal/hepatic dysfunction or
history of current alcohol abuse

NSAIDs
Effects:

m Anti-inflammatory

m Analgesic

m Antipyretic

| Inhibit thrombocyte
aggregation

17
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Roles of COX-1 and COX-2 in Prostaglandin
Synthesis

’7 ) Arachidonic-acid

Cyclooxygenase COX-1 COX-2 Cyclooxygenase
actvity Constitutive: Inducible: activity
v Throughout
PGG, the body
‘ including: site

« Inflammatory PGG,

Peroxidase
Peroxidase « Stomach Constitutive*: activity
activity « Intestine * Brain

/) « Kidney « Kidney PGH, S\

« Platelets

PGE, PGF,, PGD, b 2 PGE, PGF,, PGD, PGI, TXA,

The Phospholipid Pathway

Medsc “ADES www.medscape.com

Membrane phospholipids

Phospholipase

5-Lipoxygenase Cyclooxygenase
Leukotrienes Prostaglandin H,

Prostaglandins Thromboxane A

Source: Pharmacotharap: 08 Pharmacotherapy Publications

INSYAVID)

B Mechanism

—Inhibit both peripheral and central
cyclo-oxygenase, reducing
prostaglandin formation

—3 isoforms of COX
+COX-1: Constitutive, physiologic
++COX-2: Inducible, inflammatory

%+ COX-3: Central, blocked by
acetaminophen
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Medscapes www medscape.com

Lumiracoxib [
Refecoxi I
Etoricoxi I
Valdecoxib I > 50-fold COX-2 selective *
Etodolac
Meloxicam
Celecaxib 5-50-fold COX-2 sslective

Diclofenac
Sulindac f
Fenoprofen < 5-fold 0OX-2 se\xtive*
Ibuprofen
Tolmetin
Naproxen
Aspirin
Indomethacin
Ketoprofen
Flurbiprofen
Ketorolac

-3 -2 -1 o 1 2 3
Increasing COX-2 Selectivity  Incraasing GOX-1 Selectivity
‘_ — — — — _’
(logg Iy, COX-2/00X-1)

Pharmacotherapy Publications:

Drug Interactions

| Interactions with NSAIDs include:
—Anticoagulants
—ACE inhibitors
—Antihypertensives
—Lithium
— Diuretics

Adverse Events Associated with
NSAID Therapy

m Gastrointestinal Events
m Cardiovascular Events
B Hepatotoxicity

m Nephrotoxicity

m Central Nervous System
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Gastrointestinal Events

m Dyspeptic symptoms

B Gastric or duodenal ulceration

Relative Risk for Ulcer With Different NSATD
Treatments

Relative risk
for ulcer

Generic Name

Ibuprofen

Diclofenac

Aspirin

SET

Naproxen

Indomethacin

Piroxicam

Ketoprofen

Factors Associated WithNSAID Gl-ulcer

m NSAID dose

m NSAID time of treatment

m Type of NSAID

m Age > 60 years

m Past history of Gl —ulcer

®m Combination with steroids

®m Combination with anti-coagulants
m H. Pylori present

20
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Who Needs Protection?

Factors Associated WithNSAID
Gl-ulcer

m NSAID dose

m NSAID time of treatment

m Type of NSAID

m Age > 60 years

m Past history of Gl —ulcer

® Combination with steroids

m Combination with anti-coagulants
m H. Pylori present

Expert Consensus Document on Reducing the
Gastrointestinal Risks of Antiplatelet Therapy
and NSAID Use

m All NSAIDs, including COX-2 inhibitors, raise
the risk of Gl ulcers and bleeding when
combined with ASA

B Patients at increased Gl bleeding risk should
go on a PPI

m PPIs such as lansoprazole and omeprazole
are preferred over misoprostol , sucralfate ,
or histamine 2 (H2)-receptor antagonists for
both the prevention and treatment of
gastroduodenal lesions associated with ASA
and other NSAIDs
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Expert Consensus Document on Reducing the
Gastrointestinal Risks of Antiplatelet Therapy
and NSAID Use

m Patients with a history of ulcers should be
evaluated and, as appropriate, treated for
Helicobacter pylori infection before starting
antiplatelet therapy.

J Am Coll Cardiol. 2008;
Circulation. 2008

Consensus Treatment Strategies

Medscapea www.medscape: com
Risk Level for
1 C Protective Stralegy
Monotherapy with the least ulcerogenic agent at the lowest effective dose for
the shortest duration
Monotherapy with the least ulcerogenic nonselective NSAID at the lowest
effective dose for the shortest duration
Moderate (advanced age o1 1-2 Nenselective NSAID + proton pump inhibiter or misoprostol, or COX-2
Tisk factors) inhibitor ( celecoxib} for limiled duration at lowes! effective dose

High, or previous ulcer complications, COX-2 inhibitor (celecoxib) at lowest effective dose, or nonselective NSAID
or2 2risk factors + proton pump inhibitor, or Helicobacter pyloni eradication

Previous lower bleed" COX-2 inhibitor (celecoxib) at lowest effective dose

"NSATD = nons erowdal antfnflammatory drug, COX-1 = cyclooxygenase (ype 2

“Inpatients with previous NSAID-indueed lower gastrointestinal bleed, more data are needed before a protective strategy can be recommended

Adapred from reerence 108,

Saurta: Pharmacol 8 Pharmacotherapy Pubicatins.

Nephrotoxicity

H Elevation of serum creatinine level

® Sodium and water retention,
hyperkalemia

m Acute renal failure

m Nephrotic syndrome

m Acute tubular necrosis
H |nterstitial nephritis

22
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Risk Factors for Reversible Renal Failure
in Patients With Intrinsic Renal Disease

Usually Defined as a Serum Creatinine
Concentration of 2 2.0 mg/dL) Treated With
Traditional NSAIDs

m Age 65 years or older

m Hypertension and/or congestive
heart failure

m Concomitant use of diuretics and
angiotensin-converting enzyme
inhibitors

Cardiovascular Events

m Peripheral edema, and hypertension
m Heart Failure exacerbation
m Increase Ml , cardiac arrhythmia

B COX-2 inhibition can result in an
increased risk for thrombosis due to
increased activity of thromboxane A2
and reduced activity of prostacyclin

COX-2 'xI1'7 Nysin
SELECTIVE

N>IWNY? NNIYRN 'RI7 NIYSIN NINS B
nNIT NINDWA D'N'YY 0'0990'T X 710

NS-NSAIDs 4
NS-NSAIDS > n"awosx n'n''7d ny'ao
D'0'¥IANNV 7W NI¥ANAN A7 DA X °

n'72und InnT CELECOXIB 1 ROFECOXIB
Yin'ya NMIR?IZOXIFTIR NI'YA 7w NINDY
YN MY 72un 7¥ NI JNR
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European Medicines Agency announces
regulatory action on COX-2 inhibitors

A contra-indication is introduced for all COX-2 inhibitors in patients with
ischaemic heart disease or stroke

A contra-indication is introduced for etoricoxib in patients with hypertension
(high blood pressure) whose blood pressure is not under control

A warning is introduced for prescribes to exercise caution when prescribing
COX-2 inhibitors for patients with risk factors for heart disease

Given the association between cardiovascular risk and exposure to COX-2
inhibitors, doctors are advised to use the lowest effective dose for the
shortest possible duration of treatment

Ref:
EMEA/62757/2005

XYI12 N"AI'7I0NIXT? "INIWYD TIA'KD NTAY
NSAIDS -2 7190

nIra? v NSAID-2 719'0 D*771¥ "UND —
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a2 np'L0-'x ,0°T-yn"? AN' 771> N0l
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2005 9x2a 7 : FDA-n nyTIn

U.S. Food and Drug Administration

135 p>on FDA - 1
DIWINRY 12502 1YY NP E
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NPNTI) \WIN NTHN IR MY ,NSAID

TN MININ (NP 1919992 ,19999 199NN
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AHA Updates NSAID Advice for Heart
Disease Patients

H |n patients at increased risk for thrombotic
events, low-dose aspirin plus a proton-pump
inhibitor could be added

B COX inhibitors can lead to impaired renal
perfusion, sodium retention, and increases in
blood pressure, which may contribute to their
adverse cardiovascular effects

February 28, 2007

AHA Updates NSAID Advice for Heart
Disease Patients

m "Nonselective" NSAIDs also differ with
regard to COX selectivity. Diclofenac
has greater COX-2 selectivity than
ibuprofen, which in turn has greater
COX-2 selectivity compared with
naproxen

m Naproxen_is probably the NSAID
associated with the lowest risk for
thrombosis

The stepwise approach to pharmacologic
therapy for musculoskeletal symptoms

Acetaminophen, tramadol, narcotic
analgesics (short-term)

Non-COX-2 selective NSAIDs
NSAIDs with some COX-2 activity

COX-2 selective NSAIDs
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Topical NSAID

®m widely used, OTC preparations
m effective for both acute and chronic pain conditions
® NNT =3-5

m Systemic side effects were rare

Moore RA, et al BMJ

Capsaicin

Particularly useful for neuropathy
Topical agent from chili pepper for site-specifeimp
Interferes with reuptake of substance P

At least 3 randomized, controlled trails show Hiied
effect of capsaicin cream the treatment of OA over 1-3
month

Should be started at the lowest dose 0.025% ry &ve
hours
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Tramadol

Centrally acting synthetic codeine analog

Useful for moderate to moderately severe pain

Two mechanism of actions

» weak interaction of tramadol with tixeopioid receptor

«inhibiting the reuptake of norepinephrine and s&1m

Tramadol: Dosing and Adverse Effects

« The typical dosing for healthy adult3to 100mg every 8
to 12 hours as needed

« Totaling not more thad00mg /d B00mg/d in patients aged
74 years and older).

* The most common adverse effects ( dose related and
transient):  nausea and vomiting

constipation

headache and drowsinef Ti

very low risk of seizures ‘

Opioids

The

guidelines recommend that opioid
use generally be reserved for
patients whose moderate-to-severe
pain has not been controlled with
tramadol.

27
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Opioids
Advantages:
® Numerous preparations

® No organ-damaging side effects

B Available as 72-hour extended-release
transdermal form

Opioids

Disadvantages

m Nuisance side effects, especially constipation

m Scheduled

®m Concern about withdrawal reactions
Abuse potential, especially with certain preparatio ns
Increased falling in the elderly with certain prepa  rations

Potential negative medicolegal and social overtones

Intra-articular Agents

Corticosteroids
Viscotherapy

Combined Intra-articular

Hyaluronan and Corticosteroids
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Steroids
Advantages:

m Effective for monoarticular or pauciarticular
arthritis

m Improves pain and function
m Excellent adjunctive therapy

m Useful in patients who cannot tolerate
systemic medications

m Excellent safety record
® Minimal systemic effect
m No interference with systemic medications

Steroids

Disadvantages:

m Not advisable for multiple joints

m Repeat injections can cause
chondrolysis

29



v"un/jon/'o

30

Intra-articular Viscotherapy

Advantages:

m Longer lasting than corticosteroids

m Effective

®m Useful in patients who cannot tolerate systemic med ications

Disadvantages:

B Requires a series of 3-5 injections

m FDA-approved only for knees

m Costly

OA 1 'nxTIj71'2
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Glucosamine

CLINICAL RECOMMENDATIONS —

The evidence supports the use of —
glucosamine sulfate for modestly
reducing osteoarthritis symptoms and
possibly slowing disease progression.

Patients should be advised that they may
need additional pain relief from
analgesics on an as-needed basis.

APF 2008

Glucosamine sulfate is
effective for reducing
osteoarthritis pain and
improving function, and
might have disease-
modifying effects.

1-IL 7@ N1y 2dOYn — jMox'T

Cartilage Degradation

Synoviocyte & chondrocyte

Activation

Collagen & Proteglycan
Breakdown

..

IL-I3¢ecretion

L.

‘ IL; <qgtion

Activation of
Metalloproteinases
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Table 2. Pharmacologic Treatment for Osteoarthritis of the Knee.

Treatment Dosage Comments

Acetaminophen Uptolgdtimesaday Patients with live or alcoholism shou
Prolongs half. in

NSAIDs*
375-500 mg twicea day
1500 m tw
600-300 mg 3 to 4 times
aday

100-200 mg per day

1500 mg per day
1200 mg per day

0.025-0.075% cream

fimes a day

Varies fiom 3 to 5 weekly  Mild to moderate pain at injection site.
injections, depend-

injectior
ing on preparation

NEJM 2006,354;8

Summary of APS Pharmacologic
Treatment Guidelines for Arthritis
Management— Cont.

m Pain not relieved by
pharmacotheraphy &
nonpharmacologic strategies;
function severely impaired

—Surgical evaluation

Take Home Messages
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Questions?
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