Osteoarthritis

Zahra Jahangard
Clinical pharmacy Resident




Osteoarthritis(OA)

E OA, or degenerative joint disease, is the most common form
of arthritis

E Aclinical syndrome of joint pain accompanied by varying
degreesof functional limitation and reduced quality oflife.

E The single most common cause of rheumatic symptoms

E Any synovial joint camlevelop osteoarthritisbut knees, hips
and small hand joints are the peripheral sites most
commonly affected.

E Patients with OA are more dependent on others in climbing
stairs and walking than any other disease




Epidemiology
E The prevalence of OA rises dramatically with age.

E In those younger than age 45 years, about offiéth
have OA of the hands, whereas of those ages 75 to 79
years, 85% have OA of the hands.

E OA of the knee occurs in less than 0.1% of those ages 25
to 34 years, but in 10% to 20% of those ages 65 to 74

years.

E Women are more often affected by OA, with older
women being twice as likely as men to have OA of the
knee and hands




Musde

Synovial

Joint capsule
and synovial lining

Tendon

Enthesis

Enthesis
Epiphyseal

Articular

cartilage

Ligament

Enthesis


http://upload.wikimedia.org/wikipedia/commons/1/19/Joint.png

Human Cartilage

E Human cartilage is a connective tissue composed
of cartilage cells (chondrocytes) and the
extracellular matrix

E The extracellular matrix accounts for nearly 90% of
articular cartilage and is predominantly avascular.

E Chondrocyte nutrients and waste products are
transported by diffusion through the blood supply
of trabecular bone, blood and synovial fluid.




- The extracellular matrix of cartilage serves as the anchor for
chondrocytesand imparts structural stability.

: I(s cor)nposed of collagenhyaluronicacid, andproteoglycans
PGs).

- PGs are macromolecules composed of a protein core
covalently linked to sulfatedglucosaminoglycanGAG) side
chains.

- two types of GAGs are linked to the protein core!




E Hyaluronate serves as a link protein, which is
bound to the PG subunit ionically .

E The strength of articular cartilage largely depends
on collagen, hyaluronate, and the GAGs of the PG
aggregates (mostly chondrolitin).

E During cartilage synthesis, cations and water are
bound to PG. This forms a viscous layer, which
cushions and lubricates the joint.
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Pathogenesis

E OA is characterized by a loss of PGs and GAGs and
an increase in cartilage degradation, leading to
joint stiffness and decreased elasticity.




Pathogenesis

E OA most commonly begins with damage tarticular
cartilage, through trauma or other injury, excess joint
loading from obesity or other reasons, or instability or
Injury of the joint that causes abnormal loading

E damage to cartilage dramatically increases the
metabolic activity ofchondrocytes

E This leads to increased synthesis of matrix constituents,
with swelling of cartilage




Pathogenesis

E Increased collagen synthesis and destruction, but
with destruction outpacing formation, with net loss
of cartilage

E Key players in this destruction are the matrix
metalloproteinases(MMPSs)

E chondrocytes in OA cartilage undergo apoptosis,
likely as a result of induction of nitric oxide
synthase and production of toxic metabolites.




Pathogenesis

E The net result of all of these processes is that there is a
progressive cycle of cartilage destruction and loss of
chondrocytes.

E Substantial loss of cartilage causes joint space narrowing and
leads to a painful, deformed joint

E Accompanying the changes in cartilage and subchondral bone
local inflammatory changes and pathologic changes can occu
In the joint capsule and synovium.

E With inflammatory changes in the synovium, effusions and
synovial thickening occur




joint space narrowing




Type of OA

E The most common type, without identifiable cause
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E associated with a known cause such as rheumatoid
or another inflammatory arthritis, trauma,
metabolic or endocrine disorders, and congenital
factors




Risk factors

Age

Female versus male sex

Obesity

Occupation

Sports activities

Genetic susceptibility

developmental abnormalities(Acromegaly)
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Age

E Advanced age is one of the strongest risk factors
associated with osteoarthritis.

E prevalence of this disease is less than 0.1 percent In
25 to 34 years old versus a rate of over 80 percent
In people over age 55 .




Female sex

E Innumerable studies have found that female sex is
associated with an increased risk of osteoarthritis.

E Women with OA are also more likely than men to
experience rapid structural damage and to
undergo total hip arthroplasty

E The reason for these increased risks in women
remains unclear, but may be related to hormones,
genetics, or other undetermined factors




Obesity

E Obesity is perhaps the strongest modifiable risk factor for
the development of osteoarthritis

E Itis likely that even modest weight loss will provide some
benefit.

E metabolic factors may also play a role in the development
of OA in obese individuals. Excess adipose tissue can
produce abnormal levels of hormones or growth factors
that can affect cartilage or underlying bone, predisposing
iIndividuals to OA.

E A weight loss of 5 kg is associated with a 50% reduction in
the odds of developing symptomatic knee OA.




Sports activities

x \Wrestling (cervical spine, knees, and elbows)

x Boxing (carpometacarpaljoints)

x Cycling patellofemoral joints)

x Recreational parachuting (spine, knees, and ankles)

x Cricket (fingers)

x Gymnastics (shoulders, wrists, and elbows)

x Ballet dancing falar joints)

x Soccer (hips, knees, ankles, cervical spine, aathr
joints)

x Football (knees, feet, and ankles)




Acromegaly

E Acromegaly has been associated with the
development of secondary osteoarthritis,
presumably due to the effects of elevated growth
hormone levels on bone and cartilage




Signs and Symptoms

E The clinical presentation of OA is variable and depends
on the particular joints involved

E The primary symptom is a deep aching pain localized to
the affected joint(s)

E morning stiffness and stiffness after rest during the day
lasting less than 20 to 30 minutes, limited to involved
joints.

E Joint motion may be limited secondary to loss of
Integrity of the joint surfaces, intraarticularloose
bodies, and protective muscle spasm.




Signs and Symptoms

E Crepitus a palpable grating or crackling due to
roughenedarticular surfaces, may be associated with
both passive and active motion of involved joints.

E Occasionally, secondary synovial inflammation can
contribute to symptoms

E TheHeberden'snodes , bony protuberances
(osteophytes) at the margins on the dorsal surfaces of
the DIP joints are more common in women, have a
genetic predisposition, and often are associated with a
more severe disease course involving multiple joints




Heberden'shodes




Prognosis

E The prognosis for patients with primary OA is variable
and depends onthe joint involved.

E If a weight-bearing joint or the spinds involved
considerable morbidity and disability are possible.

E In the caseof secondary OA, the prognosis depends on
the underlying cause

E Treatmentof OA may relieve pain or improve function,
but doesnot reverse preexisting damage to the
articular cartilage




Treatment

E Treatment of OA may relieve pain or improve
function, but does not reverse preexisting damage
to the articular cartilage

E OA treatment goals are to relieve pain, maintain or
Improve joint function, minimize disabllity, enhance
guality of life and functional independence and
minimize risks of therapy




Nonpharmacologic Therapy

E Because of the degenerative nature of OA,
nonpharmacologicinterventions aimed at preserving
joint function and ROM while maintaining muscle
strength are essential.




effective nonpharmacologic measures:

E exercises that avoid stress on joints while
strengthening periarticularmuscles (e.g., aerobic
aquatic exercises, stationary bicycle)

E avoidance of excessive loading of the hip or knee
joints by using assistive devices (e.g., canes,
walkers, orthopedic shoe)

E weight reduction for obese individuals

= thermal modalities




Pharmacologic therapy

E Drug therapy in OA is targeted at relief of pain.

E For mild or moderate pain, topical analgesics or
acetaminophen can be used.

E If these measures falil, or if there is inflammation,
NSAIDs may be useful.

Even when drug therapy is initiated, appropriate

nondrug therapies should be continued and reinforced.

Nondrug modalities are the cornerstone of OA
management and may provide as much relief as dru
therapy
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Acetaminophen

E The American College of Rheumatology (ACR)
recommends acetaminophen as firdine drug
therapy for pain management in OA because of its
relative safety, efficacy, and lower cost compared
to NSAID

E Pain relief with acetaminophen has been reported
as similar to that obtained with aspirin, naproxen,
Ibuprofen, and other NSAIDs, although many
patients respond better to NSAIDs




Acetaminophen

E Acetaminophen prevents prostaglandin synthesis
by blocking the action of centratyclooxygenase

E The treatment of choice for mild pain because of a

lower risk of Gl complications compared with
NSAIDs

E Comparable relief of mild to moderate OA pain has
been demonstrated for at

g/day, , and NSAIDS,
Including , and




Acetaminophen

E hepatotoxicity

The maximum dose of acetaminophen should be not be
exceeded In any patient population, and chronic use of
even the maximum 4 g/day can affect the liver.

Acetaminophenshouldbe usedcautiously in patients
with liver disease or in those whabuse alcohol.




Acetaminophen

E possibly renal toxicity with longterm use

The cumulative amount (at least 1 to 2 kg of
acetaminophen), rather than the duration of analgesic
Intake, Is the primary risk factor for developing chronic
analgesic nephropathy

The National Kidney Foundation strongly discourages
the use of nonprescription combination analgesic
products (e.g., acetaminophen and NSAIDs) because
this is associated with an increased prevalence of renal
failure




Acetaminophen

E Acetaminophen can be taken at 325 to 650 mg
every 4 to 6 hours, but total dose must not exceed
4 g daily

E In the setting of chronic alcohol intake or in those
with underlying hepatic disease, the duration
should be limited and the dose




Nonstteroids
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Nonsteroidal Antiinflammatory Drugs

E The American College of Rheumatology
recommends consideration of NSAIDs for OA
patients in whom acetaminophen is ineffective.

E NSAIDs have analgesic properties at lower doses
and antiinflammatory effects at higher doses.

E There s among the
NSAIDSs Ir: . The selection of an NSAID is
based primarily on patient preference,
convenience, cost, and safety.




Mechanism of Action

E Blockade of prostaglandin synthesis by inhibiting
cyclooxygenase enzymes (CGlXand COR) Is
thought to account for the ability of NSAIDs to

relieve pain and inflammation




Pathway of synthesis for prostaglandins and
leukotrienes
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