PHARMAWAVE - 13/2020

— Short Review

Osteoarthritis: areview
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Abstract

With the increase in lifespan of human being, the probability of suffering from metabolic disorder and lifestyle
disease has increased manifold. Across the world, Osteoarthritis is a public health problem. Previously, it is
thought to be a wear and tear disease of cartilage but with the advancement of molecular biology it can be known
to be disease of polygenic in nature. Obesity related Osteoarthritis (OA) is a metabolic disorder mostly suffered
by overweight persons and OA may be a lifestyle disease in some people. There are various types of arthritis
affecting mankind and osteoarthritis is one of the common forms of arthritis. Details of signs and symptoms,
pathogenesis, treatment, research in the areas of pain management are discussed here.
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Introduction

Osteoarthritis (OA) is a common form of arthritis affecting
mostly elderly people and a cause of partial disability.
Osteoarthritis is classified as a joint disease resulting from
breakdown of joint cartilage and exposure of underlying bone
(5). The name “Osteoarthritis” is arised from Greek word
“Osteo” meaning the bone,” arthon” meaning joint and the
suffice “it is” means inflammation(Aigner, Schmitz 2011).
Cartilage acts as a rubber like padding and it is the shock
absorber of the body. It protects long bone and nerves and
joints.

In osteoarthritis, most affected tissue is articular cartilage.
Nowadays, it is affecting some persons above 35-40 years of
age, as many of them are suffering from knee pain and feeling
difficulty in climbing stairs or working for long hours in
standing posture. Elderly people above 65years are worsted
sufferer and because of knee osteoarthritis their movement is
very much restricted and quality of life is badly affected.
Diabetes doubles the risk of having joint replacement due to
osteoarthritis at a younger age than non diabetic. As per
available report over 1, 20,000 knee replacement and about
70,000 hip replacement procedures take place every year in
India. In US approx. 10, 00000 hip and knee replacement
surgeries take place every year. So healthy life style, diet and
exercise can help to maintain joints in good shape.

Sign and symptoms of disease:-

The most common symptoms of osteoarthritis is joint pain and
stiffness. Initially symptoms may occur only following
exercise, but over the time may become constant. There are
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other symptoms like joint swelling, decreased range of motion,
and, where the back is affected, weakness or numbness of the
arms and legs (1). Main symptom is pain which causes loss of
ability and stiffness. Morning stiffness is very common and last
about half an hour after the beginning of daily activities.
Continuous work may cause worse pain and rest gives relief.
The most commonly affected joints are near the ends of the
fingers, at the base of the thumb, neck, lower back, knee and
hips (1). Joints on one side of the body are often more affected
than those on the other. (1) Usually the symptoms come on
over years (1) which can affect daily work(2) (6) and if
cartilage is lost and underlying bone becomes affected(1). It is
believed that OA is caused due to mechanical stress on the joint
and low grade inflammatory processes(7). Due to pain the
affected person is unable to exercise resulting muscle loss
(2)(8). Diagnosis is done depending on signs and symptoms, X-
ray and other tests to exclude other diseases(1). Treatment of
osteoarthritis is exercise, reduction of joint stress and
analgesics. Some people complain increase in pain in cold
climate, high humidity, a drop in barometric pressure(11).If
medication fails, joint replacement surgery may be of help and
an artificial joint may last for 10-15 years(9).
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Fig. 1. Schematic diagram of risk factors for osteoarthritis

Worldwide O A is the most common form of arthritis affecting
3.3% of world population (4) (10). Among those over 65 years
approx. 10% male and 18% female are affected(2).

Risk factors:-

Primary cause of Osteoarthritis is stress (mechanical) on joints
and inadequate self repair of joints(12). Stress source can be
misalignment of bones due to congenital and pathogenic
reasons, mechanical injury, overweight and loss of strength
supporting joints, disability of nerves which may cause sudden
or unconditioned movement.

. Previous history of joint injury is a major cause of
Osteoarthritis, especially with respect to knee OA (15).

Il.  OA is prevalent among postmenopausal women than men
of similar age group, this may indicate the role of sex
hormone level as one of the cause of development of OA
(16)(17).

Occupational:-

Increased risk of developing knee and hip Osteoarthritis was
found among those who work with physically demanding work,
lifting, walk at work and have climbing task at work like
climbing stairs or ladders (6). With hip OA in particular,
increased risk of developing OA overtime was found among
those who work in bent or twisted position. For knee OA in
particular, increased risk of development of OA was found
among those who work in a bow-down or genuflect or curvy
position. Those who engage in heavy object lifting specially in
kneeling position or work standing up for prolong hour are
more prone to OA. Male and female have same occupational
risk of having OA.

Systemic risk factors: -

Age: -
Aging make changes in musculoskeletal structure of human
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being and with age bone becomes less dense and more fragile.
Composition and properties of cartilage also change with age.
Water content in the cartilage is less with age. When
degeneration of cartilage takes place OA develop. Most people
develop OA by the time they reach 70 years. However, OA
does not restricted to old people, young adults can also suffer
from OA like morning stiffness, aching pain, tender joints,
decrease range of motion.

Gender:-

Women are more prone to pain and disability than men and a
hospital based study showed rates of OA is as high as 68% in
women and then 58% in men of aged 65 and above.

Genetic factor:-

Genetic factor may have important role in development of OA
in general population. Those having identical gene, namely
monozygotic teens (MZ) showed greater role of genetic factors
in development of OA. Osteocalcin, a marker of bone turnover
is lower in women with OA.

Physical activity / Sports: -

Sports like gymnastic, Kungfu (A traditional Chinese martial
arts) may have risk of knee injury. Other sports activity
involving more pressure of knee, hip may increase chance of
OA in knee or hip joints.

Secondary Causes of OA:-
Here Secondary causes have same pathology like primary O.A.
are:-
I Obesity

1. Congenital disorders of joints

Il. Diabetes (14)

V. Joint injury or ligament injury

V. Ligaments degeneration

VI. Joint infection
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Inherited causes:-

| Alkaptonuria:-

A rare inherited disease where body accumulates of
homogentisic acid occurs due to incomplete oxidation of
tyrosine and phenylalanine.

11 Ehlers-Danlos Syndrome (EDS): -
A rare inherited disease affects connective tissue.

111 Haemochromatosis (lron overload in the body) &
Wilson’s disease: -

A rare disease causes excess accumulation of copper in
different organs.

IV Inflammatory diseases:
It may be termed as chromic autoimmune diseases, e.g.
costochondritis & Rheumatoid arthritis.

V. Marfan Syndrome:-
A rare inherited disease due to genetic mutation results in
body’s ability for building connective tissue is reduced.

Treatment of OA:-

OA can’t be reversed but treatment can reduce pain and help
patients to live better and imparts improvement in quality of
life.

i) Acetaminophen (N-acetyl-p-aminophenol):-

It raises the threshold to pain stimuli and thereby exerting
analgesic effect. It is considered as first line analgesic in OA.
But high dose of acetaminophen can cause liver damage.

ii) NSAIDS (Non Steroidal Anti-inflammatory Drugs):-
Over the counter (OTC) NSAIDS, such as ibuprofen and
naproxen sodium (both propionic acid derivative) taken at the
recommended doses typically relieve OA pain. Stronger
NSAIDS are available as prescription drugs. NSAIDS have
adverse effects e.g. Gl Ulceration, Gl bleeding, can damage
hepatic and renal function also cause cardiovascular side
effects. Topical application of NSAIDS to the affected area
cause fewer adverse effects may also have analgesic action
equally well.

iii) Diacerein (Semi synthetic anthraquinone):-

It is used in osteoarthritis as anti-inflammatory, anti arthritic
drug. It also has chndroprotective action, it can reduce cartilage
breakdown and also relives pain in OA.

iv) Duloxetine (Serotonine norepinephrine reuptake inhibitor):-
It is an antidepressant used also in chronic pain in OA.

V) Hydrocortisone (glucocorticoids):-
It is used for short term pain relief which may last for few
weeks to few months.

vi) Alternative medicine:-

Glucosamine, Chondroitin. Other remedies like Avocado-
Soybean unsaponifiables(ASU). Which is a dietary supplement;
Phytoformulations, Ayush treatments also claim pain relief and
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improvement of mobility of OA patients in some cases, but
large scale clinical trial data is not available.

vii) Sprifermin:-

A recombinant form of human fibroblast growth factor 18 and
Strontium renelate have some action in OA where as second
one may reduce degeneration in case of OA (but EMA
cautioned on its use because of adverse action).

In some cases search for disease modifying agent in treatment
of OA is going on in pre Osteoarthritic condition. Further
research is needed to detect the change in that condition with
biological, mechanical and imaging markers. Other strategies
like gene transfer having aim to target the disease process. This
will be used in place of symptomatic treatment. One version of
cell medicated gene therapy is approved in South Korea.

viii) Knee gel injection:-

Another form treatment is Hyalurnate injection to knee joints,
but some percentage of patients do not respond to this form of
treatment as their pain due to OA do not come down.

ix) Acupuncture and other interventions:-
This form of treatment gives pain relief in OA, but the effect is
short term.

x) Joint replacement surgery:-
In chronic cases, when conservative form of treatment become
ineffective joint replacement surgery is recommended.

Conclusion:

In India approximately one crore people are suffering from OA.
Wearing down of cartilage is the main cause. Whereas other
types of arthritis are not caused by wear and tear of bones.
People with an immune disorder or a chemical imbalance are in
more risk of other form of arthritis. Different other types of
arthritis are Rheumatoid arthritis (RA), Psoriatic arthritis,
Lupus(SLE), fibromyalgia, gout, viral arthritis (Rubella,
Parvovirus, Hepatitis B & C can lead to short term arthritis
which is similar to RA).

Scientists in China have developed one hydro gel injection
which can repair damaged cartilage. Studies on animal models
like mice and pigs, the drug showed very good result. The
study showed repair of torn or eroded cartilage. Scientists now
learned to grow chondrocyte in formation of new cartilage;
probably this may be a new discovery of OA treatment.

Conflict of Interest

Author declares no conflict of interest exists.

References

1. “‘Osteoarthritis’ — National Institute of Arthritis and
Musculoskeletal and Shin Disease April 2015, Archived from
the original on 18th May 2015, Retrieved 13 May 2015.

2. Glyn-Jones S Polymer A J, Agricola R, Price A J, Vincent
TL, Weinans H, Carr A J (July 2015), ‘Osteoarthritis” Lancet
386 (9991) 376-87.

32



10.

11

12.

13.

14,

15.

16.

17.

PHARMAWAVE - 13/2020

doi: 10. 1016/50140-6736 (14) 60682-3.

Me Alindon T.E., Bannurn RR, Sullivan MC, Arden N.K etc,
“OARSI guidelines for the nonsurgical management unce
Osteoarthritis”, osteoarthritis and cartilage 22(3) 363-
88.default asp.

http: www.niams.nih.gov/health_info/osteoarthritis/

GBD 2015 Disease and Injury incidence and prevalence
collaborators (October 2016). Global, regional and national
incidence prevalence, and years lived with disability for 310
diseases and injuries, 1990-2015: a systemic analysis for
Global Burden of Disease study 2015 Lancet. 388 (10053):
1545:1602.

Arden N, Blanco F, Cooper C, Guermazi A, Hayashi D,
Hunter D, Javaid MK & others Reginster JY (2015), Atlas of
osteoarthritis, Springer. P. 21, from the original on 2017-09-
08.

Vingand E, England M, Jarvholm B, Svensson O, Stenstrom
K, Brolund A, Hall C & others (1 September 2016)
occupational Exposures and osteoarthritis; A systemic review
and assessment of medical, social and ethical aspects, SBU
assessment (Report), Swedish Agency for Health Technology
Assessment and Assessment of Social Services (SBU) + P. 1-
253 (in Swedish) retrieve on 8.4.2018.

Berenbaum F (January 2013), “Osteoarthritis as an
inflammatory  (osteoarthritis is not osteoarthrosis)”,
Osteoarthritis and cartilage. 21(1): 16-21. doi : 10-2016/J.
Joca. 2012. 11. 012 (https: doi. org/10. 1016% 2Fj. Joca.
2012. 11. 012), PMID 23194896 (https: //
www.ncbi.nlm.nih.gov/pubmed/23194896).

Conaghan P (2014), “Osteoarthritis-care and management in
adults” (http: /!
www.nice.org.uk/guidance/cgl77/evidence/full-guideline-
191761309) from the original on 2015-12-22.

March L, Smith EU, Hox DG, Cross M.J, Sanchoz-Riera and
others (June 2014) “Burden of disability due to
musculoskeletal (MSK) disorders.” Best Practice and
Research Rheumatology. 28(3): 353-66.

Sinus as K (January 2012). Osteoarthritis; diagnosis and
treatment (https: // www.aafp.org/afp/2012/0101/p49.html).
American Family Physician. 85(1): 49-56. PMID 22230308
(https: // www.ncbi.nlm.nih.gov/pubmed/22230308).

Brandt KD, Dieppe P, Radin E (January 2000-2009)
“Etiopathogenesis of Osteoarthritis”. 93(1): 1-24, XV. doi:
10. 2016/j.mena.2008.08.009. (https: // doi.org/10.2016%
2Fj.mena.2008.08.009). PMID 19059018  (https: //
www.nebi.nlm.nih.gov/pubmed/19059018).

Linn S, Murtaugh B, Casey E (May 2012). “Role of Sex
hormones in the development of osteoarthritis,” RM & R. 4(5
suppl): S 169-73.

Tanamas S.K, Wijethilake P, Wluke AE, Davies-Tuck ML,
Urquhart DM, Wang Y, Cicuttini FM (June 2011), “Sex
hormones and structures changes in osteoarthritis: a systemic
review.” Maturitas. 69(2): 141-56.

King KB, Rosenthal A.K (June 2015) “the adverse effects of
diabetes on osteoarthritis: update on clinical evidence and
molecular mechanism”, osteoarthritis and cartilage. 23(6):
841-50.

“Opentsax CNS” (http: // cnx.org/contains/14fh4ad7-
39a/4eee-abbe-3ef248e3e22@7.30:59/synovial-joints)
cnx.org. from the original on 2016-01-06. Retrieved 2015-10-
14,

Mukhopadhyay, Pharmawave 14:2021

18.

19.

Sanchez-Adams J, Leddy HA, Mc Nulty AL, O’conor CJ,
Guilak F (October 2014). “The mechanobiology of articular
cartilage: bearing the burden of osteoarthritis,” Current
Rheumatology Reports 16,(10): 451.

Maroudas A, (April 1976). “Balance between swelling
pressure and collagen tension in normal and degenerate
cartilage.” Nature, 260(5554): 808-9.

33



