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Rheumatoid arthritis (RA) is a chronic inflammatory, systemic, progressive, autoimmune disease in
which the body’s immune system whose major role is to protect the health by attacking foreign
bacteria and viruses are mistakenly, attacking the joints resulting in thickened synovium, pannus
formation & destruction of bone, cartilage. Many complications can follow such as permanent joint

damage requiring arthroplasty, rheumatoid vasculitis and elty’s syndrome requiring splenectomy if it
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remains unaddressed. Still now researchers are unable to know the exact cause of this disease.

However, it is believed that age, gender, genetics and environmental exposure (cigarette smoking, air
Rohit N, Thakur BS, Jain A, Jain PK, Khare B,JatYS,  pollutants and occupational) play a role in development of RA. As there is no cure for RA, the
Comprehensive Review on Rheumatoid Arthritis,  treatment goals are to reduce the pain and stop/slow the further damage. The identification of novel
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autoantibodies has improved diagnostic accuracy, and newly developed classification criteria
facilitate the recognition and study of the disease early in its course. New clinical assessment tools are
able to better characterize disease activity states, which are correlated with progression of damage

and disability and permit improved follow up. In addition, better understanding of the pathogenesis of
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RA through recognition of key cells and cytokines has led to the development of targeted disease-

modifying antirheumatic drugs. Altogether, the improved understanding of the pathogenetic
Basant Khare, Adina College of Pharmacy, ADINA  processes involved, rational use of established drugs and development of new drugs and reliable
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assessment tools have drastically altered the lives of individuals with RA over the past 2 decades. In

this review, we discuss the epidemiology, pathophysiology, diagnosis and management of RA.
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Introduction

Arthritis is concern with the Inflammation of one or more
joints characterized by swelling, warmth, redness of the
overlying skin, pain & restriction of motion. Over 200 diseases
may cause arthritis including rheumatoid arthritis,
osteoarthritis, gout, tuberculosis & other infection. Most
common types of arthritis are as follows!.

1. Adult Rheumatoid Arthritis: it’s occurs between 25 and 50
years of age. It’s affects women three times more than men.

2. Juvenile Rheumatoid Arthritis (Still's Disease): it's occurring
before 7 years of age.

3. Osteoarthritis: Second most frequent type of arthritis. This
type affects the hyaline cartilage in weight bearing joints.
Usually occurs because of destruction of bone coverings at the
joints due to repeated use or trauma.

4. Ankylosing Spondylitis: Most prevalent in males with the
age of onset ranging from 20 to 40 years of age. It affects the
axial skeleton and large peripheral joints of the body. Common
symptoms include recurrent back pain and early morning
stiffness.

Rheumatoid arthritis is a chronic, symmetrical, inflammatory
autoimmune disease characterized by autoantibodies to
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immunoglobulin G (IgG; that is, rheumatoid factor (RF)) and
citrullinated proteins (that is, anti-citrullinated protein
antibodies (ACPAs)). That initially affects small joints,
progressing to larger joints and eventually affecting the skin,
eyes, heart, kidneys and lungs. Often, the bone and cartilage of
joints are destroyed and tendons and ligaments weaken2. All
this damage to the joints causes deformities and bone erosion
that is usually very painful for a patient. Common symptoms of
rheumatoid arthritis include morning stiffness of the affected
joints for more than 30 minutes, fatigue, fever, weight loss,
joints that are tender, swollen and warm and rheumatoid
nodules under the skin. The onset of this disease is usually
from ages 35-60 with remission and exacerbation. It can also
afflict young children even before age 16 and is referred to as
juvenile rheumatoid arthritis (JRA), which is similar to RA
except that rheumatoid factor is not found3-6. In the West, the
prevalence of RA is believed to be 1-2%7 and 1% worldwides.
RA is a heterogeneous disease, with variable clinical
presentation and pathogenetic mechanisms involved between
individuals with the same formal diagnosis or across different
disease stages. Indeed, although autoantibodies are an
important characteristic of RA (seropositive RA), some
individuals are negative for these autoantibodies
(seronegative RA). Clinically, the diagnosis of rheumatoid
arthritis can be differentiated with osteoarthritis (OA) as; the
affected areas in RA are the proximal interphalangeal (PIP)
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and metacarpophalangeal (MP) joints, unlike osteoarthritis,
which typically affects the distal interphalangeal (DIP).
Osteoarthritis is the most common type of arthritis and is
caused by wear and tear rather than an autoimmune
condition. It has no effects on the lungs, heart or immune
system. Also, osteoarthritis typically affects only one side of
the body, as opposed to the symmetrical nature of rheumatoid
arthritis. Another differentiating factor is that the patient
suffers from persistent morning stiffness for at least one hour
or more. Osteoarthritis may have morning stiffness but it
typically resolves or decreases within 20-30 minutes®10. The
goals of treatment for rheumatoid arthritis are to reduce joint
inflammation, pain, maximize joint function, and to prevent
joint destruction and deformity. Treatment regimen consists
of combinations of pharmaceuticals, weight-bearing exercise,
patient education, and rest. Treatments are generally
customized to the patient’s need depending on their overall
health. This includes factors such as disease progression,
joints involved, age, overall health, occupation, compliance,
and education about their disease!l. Over the past 2 decades,
we have witnessed new genetic and pathogenetic insights and
an update of classification criteria that comprise information
from cohorts of patients with very early RA as well as newly
characterized autoantibodies to facilitate early recognition of
the disease. New developments in disease assessment and
therapeutic strategies, and the evolution and approval of a
variety of novel therapies, have also been reported. Altogether,
the tremendous evolution of the field has considerably
improved the prognoses of most individuals with RA. Although
we cannot yet cure RA, remission is now an achievable goal.
However, many patients still cannot attain remission and
more work is needed to provide every patient with the benefit
of therapeutic success2.

Epidemiology

In 2005, RA was prevalent in about 1.3 million adults in the
United States and 2 years later, it affected an estimated 1.5
million adults. More recent data on RA prevalence in the U.S.
are not available yet in the literature. RA can occur in all races
and ethnic groups. The prevalence of RA in developed
countries is 0.5%to 1% of the population (0.6% in the U.S.).
Women have a two-to-three times greater predisposition for
developing RA compared with men. RA onset generally occurs
in middle age and is more common in older adults, but it can
also develop in children and young adults. The lifetime risk of
developing an inflammatory autoimmune rheumatic disease is
1 in 12 (8.3%) for women and 1 in 20 (5%) for men.
Specifically, the lifetime risk of developing adult-onset RA is 1
in 28 (3.6%) for women and 1 in 59 (1.7%) for men. Over
time, RA severity has declined, particularly owing to earlier
diagnosis and more effective drug regimens, but trends in RA
incidence, prevalence and mortality vary based on the studied
population13-17,

Etiology

The exact cause of RA is still unknown, but genes,
environmental factors, and hormones may be involved in its
autoimmune development and progression. Certain risk
factors appear to increase the risk of RA, including older age
(highest incidence in people aged 60 years); gender (higher
incidence in women); genetics (especially human leukocyte
antigen [HLA] class II geno types, such as HLA-DRB1);
smoking (tobacco, cigarettes); history of live births (higher RA
risk with nulliparity); early life exposures (if mother smoked,
child has greater risk of RA); and obesity (higher risk with
increasing body weight). Patients who are seropositive for
anticitrullinated protein antibodies (ACPAs) or rheumatoid
factors (RFs) also have an increased risk of RA. Interestingly,
women who breastfeed their children appear to have a lower
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risk of RA. Before the advent of effective disease-modifying
antirheumatic drugs (DMARDs) and biological therapies,
patients with RA had a higher likelihood of dying from
premature atherosclerosis, cancer, and infection13-15.

Pathophysiology

Rheumatoid arthritis patients contain antibodies to
citrullinated proteins. Citrulline is an amino acid generated by
post-translational modification of arginyl residues by peptidyl
arginine deaminases. These antibodies are called anti-
citrullinated protein antibodies (ACPA). ACPA can be IgG, IgM,
or IgA isotypes. ACPA can bind citrullinated residues on self-
proteins like vimentin, fibronectin, fibrinogen, histones and
type 2collagen. The binding of antibodies to proteins leads to
complement activation. The presence of antibodies in
rheumatoid arthritis is referred to as seropositive RA. ACPA
can be present in the serum up to 10 years before the onset of
clinical symptoms. With time the concentration of ACPA and
serum cytokine level increases!819. The synovium in
rheumatoid arthritis is infiltrated by immune cells, which
include innate immune cells (monocytes, dendritic cells, mast
cells) and adaptive immune cells (Th1 (T-helper1), Th17 (T-
helper 17), B cells, and plasma cells). Cytokines and
chemokines like tumor necrosis factor (TNF), interleukin-6
(IL-6), and granulocyte-monocyte colony-stimulating factors
activate endothelial cells and attract immune cells within the
synovial compartment. The fibroblast in the rheumatoid
synovium changes to an invasive phenotype. Fibroblast and
inflammatory cells lead to osteoclast generation resulting in
bone erosion, the hallmark feature of rheumatoid
arthritis20.The mechanism behind environment-triggered RA
is thought to be due to the repeated activation of innate
immunity. Cigarette smoking induces peptidyl arginine
deiminase (PAD) expression in alveolar macrophages, which
leads to the conversion of arginine to citrulline in the airway?21.
This process creates a "neoantigen” that activates an immune
response and leads to the formation of anti-citrullinated
protein antibodies (ACPAs). Anti-carbamylated protein (anti-
CarP) antibodies are anti-posttranslationally modified protein
antibodies (AMPA) associated with RA18. Carbamylation is a
cyanide-mediated chemical reaction in which lysine is
converted into homocitrulline. The molecular structure of
homocitrulline is similar to citrulline; however, anti-CarP
antibodies are distinct antibodies that have been associated
with RA in both ACPA-positive and ACPA-negative patients!s.
Anti-acetylated protein antibodies have recently been
associated with RA (in approximately 40%of RA patients),
predominately in seropositive patients!8. Acetylation is an
enzymatic process thought to be mediated by bacteria, which
may provide the link to RA and microbiome dysbiosis. The
exact mechanism at this time remains unclear!8. It is
important to note that synovial biopsies in seropositive
patients with arthralgia were essentially unremarkable?2. It is
theorized that a second environmental trigger is needed to
cause clinically apparent disease. When this is established, a
destructive inflammatory process begins. Fibroblast-like
synoviocytes (FLS) migrate from joint to joint, leading to
progressive joint damage20.

Histopathology

One of the earliest histopathologic findings in RA is new
synovial blood vessels growth; this leads to the transmigration
of lymphocytes and polymorphonuclear leukocytes into the
synovial fluid. Angiogenesis is required to support the highly
catabolic synovium and is accomplished via proinflammatory
cytokines such as tumor necrosis factor (TNF) 23. With
angiogenesis, cytokines activate endothelial cells to produce
adhesion molecules which in turn facilitate cell migration into
the synovium. Despite angiogenesis, RA synovial fluid is a
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hypoxic environment, leading to increased production of
cyclooxygenase (COX) 2-derived nociceptive eicosanoids and
matrix metalloproteinases (MMPs) [24]. This further
stimulates an inflammatory response in the synovium. During
the early phase of the disease, the influx of inflammatory cells
into the synovial membrane leads to a proliferation of
monocytes and thickening of the synovial membrane with
small villous projections into the joint space23. Rheumatoid
nodules initially have a small vessel vasculitis phenomenon
followed by a chronic inflammatory granulomatous phase. The
development of rheumatoid nodules is frequent in rheumatoid
arthritis, involving the dermis or subcutis in peri-articular
areas. When multiple, this phenomenon can be related to
methotrexate therapy and is called accelerated rheumatoid
nodulosis?s. The size is variable and can range from a few
millimeters to centimeters. It appears grossly as a whitish
fibrous lesion with yellowish areas, corresponding to
collagenous necrobiosis. The histological appearance can be
indistinguishable from granuloma annulare. There are areas of
irregular geographic-like necrobiosis of the dermis and
hypodermis surrounded by histiocytes arranged in a well-
developed palisade, occasional lymphocytes, and neutrophils.
Occasionally, giant cells and mast cells can be present. Fibrin
and collagen are present in the center of the necrobiotic areas.
The surrounding dermis and hypodermis have a perivascular
infiltrate of plasma cells25.

Diagnosis

Laboratory testing usually reveals anemia of chronic disease
and thrombocytosis. Neutropenia may be present if Felty
syndrome is present. About 75% to 85% of patients with RA
will test positive for rheumatoid factor (RF), ACPA, or both1s.
These patients are designated as seropositive RA. About 45%
to 75% of patients with rheumatoid arthritis test positive for
rheumatoid factor. However, the presence of rheumatoid
factor is not diagnostic of rheumatoid arthritis. It may be
present in other connective tissue diseases, chronic infections,
and healthy individuals, albeit in low titers. Anti-citrullinated
protein antibodies (ACPA) are found in about 50% of patients
with early arthritis, which are subsequently diagnosed with
rheumatoid arthritis. If both RF and ACPA are positive, the
sensitivity and specificity of the diagnosis increase
substantially. Acute phase reactants, such as erythrocyte
sedimentation rate (ESR) and levels of C-reactive protein
(CRP) are usually elevated in patients with active disease and
should be obtained. Synovial fluid examination usually reveals
a leukocyte count between 1500 to 25,000/cubic mm and is
predominantly polymorphonuclear cells. Cell counts higher
than 25000/cubic mm are rare and can be seen with very
active disease; however, they warrant workup to rule out
underlying infection. The synovial fluid in RA will also reveal
low C3 and C4 levels despite elevated serum levelsz6. With
advanced disease, joint involvement on plain radiographs will
reveal periarticular osteopenia, joint space narrowing, and
bony erosions. Erosions of cartilage and bone are considered
pathognomonic findings for RA. However, these findings are
consistent with advanced disease?’. Magnetic resonance
imaging (MRI) and ultrasonography are useful in early disease
before radiographic evidence of bone erosion occurs?s. A
decreased signal from the bone marrow on T1-weighted
images and gadolinium-enhanced images indicates bone
marrow edema. MRI can also reveal synovial thickening, which
has been shown to predict the future presence of bony
erosions?9. The clinical utility of MRI and its incorporation into
the diagnostic criteria for RA remains to be determined. Due to
the varied clinical presentation and lack of universal
pathognomonic testing for RA, diagnosing the disease can be
challenging. Traditionally the presence of at least four of the
following criteria for at least six weeks would classify the
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patient as having RA. These criteria were: morning stiffness,
arthritis of three or more joints, arthritis of the hands,
symmetric arthritis, elevated acute phase reactants, elevated
rheumatoid factor, and radiologic evidence of RA. These
criteria separated inflammatory from non-inflammatory
arthritis but were not very specific for RA. It was also not
sensitive for early-stage RA, which was a significant
drawback30. With the development of serologic markers, the
diagnostic criteria were redefined. The 2010 American College
of Rheumatology and the European League Against
Rheumatism (ACR/EULAR) diagnostic criteria for RA are
outlined below. It includes four different domains, which are
as follows:

2010 ACR/EULAR Diagnostic Criteria for RA31
» Number and site of involved joints

« 2 to 10 large joints = 1 point (shoulders, elbows, hips,
knees, and ankles)

+ 1 to 3 small joints = 2 points (metacarpophalangeal joints,
proximal interphalangealjoints, second through fifth
metatarsophalangeal joints, thumb interphalangeal joints,
and wrists)

% 4 to 10 small joints = 3 points

¢ Greater than 10 joints (including at least 1 small joint) = 5
points

» Serological testing for rheumatoid factor or anti-
citrullinated peptide/protein antibody

« Low positive = 2 points
« High positive = 3 points

» Elevated acute phase reactant (erythrocyte sedimentation
rate [ESR] or C-reactive protein [CRP]) = 1 point

» Symptom duration at least six weeks = 1 point

A total score of greater than or equal to 6 classifies the patient
as having RA. It is important to note that joint involvement
refers to any swollen or tender joint on examination. Imaging
studies may also be used to determine the presence of
synovitis/joint involvement. The 2010ACR/EALAR criteria
excluded distal interphalangeal joints, first carpometacarpal
joints, and first metatarsophalangeal joints from these criteria.
Also, these criteria may only be applied to those patients
where the joint involvement is not better explained by other
inflammatory diseases, such as systemic lupus erythematosus
or psoriasis. Specific testing must be obtained to rule out these
diseases. The new criteria were noted to better predict the
probability of RA, have the same sensitivity as the previous
criteria for the diagnosis of RA and have a higher specificity as
well as higher negative predictive value30.

Treatment / Management
First line management: NSAIDS and corticosteroids

The overall goals of first line treatment are to relieve pain and
decrease inflammation. Medications considered as fast-acting
drugs are non-steroidal anti-flammatory drugs (NSAIDs)
including acetylsalicylate (Aspirin), naproxen (Naprosyn),
ibuprofen (Advil and Motrin), and etodolac (Lodine). Aspirin is
an effective anti-inflammatory for rheumatoid arthritis when
used at higher doses, due to inhibition of prostaglandins. This
is one of the oldest NSAIDs used for joint pain. Side effects of
aspirin at high doses include tinnitus, hearing loss and gastric
intolerance. There are other NSAIDs that are newer to the
market than aspirin but are just as effective. In addition, these
drugs require a patient to take fewer dosages a day. NSAIDs
work by inhibiting cyclooxygenase to prevent synthesis of
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prostaglandins, prostacyclin and thromboxanes. Common side
effects are nausea, abdominal pain, ulcers and gastrointestinal
(GI) bleeding. These symptoms can be reduced if taken with
food or with antacids, proton pump inhibitors, or misoprostol
(Cytotec) An even newer NSAID called celecoxib (Celebrex) is
a selective Cox-2 inhibitor that has less risk of GI side effects32.
Corticosteroids are more potent anti-inflammatory
medications compared to NSAIDs, however, they come with
greater side effects. For this reason, they are only indicated for
a short period of time at low dosages, during exacerbations or
flares of rheumatoid arthritis. Intra-articular (IA) injections of
corticosteroid can be wused for local symptoms of
inflammation33. They work by preventing phospholipid
release and decreasing actions of eosinophils, therefore
decreasing inflammation. Their side effects include bone
thinning, weight gain, diabetes, and immunosuppression.
Advising the patient to take calcium and vitamin D
supplementation can prevent thinning of bone. Side effects can
be reduced by gradually tapering the doses as the patient
achieves improvement. It is important not to abruptly
discontinue injected or oral corticosteroids as it can lead to
hypothalamic-pituitary-adrenal axis suppression (HPA) or
flares of rheumatoid arthritis34.

Opioid analgesics

Whittle et al, addressed the question of the use of opioid
analgesics in patients with pain due to rheumatoid arthritis3s.
From their conclusions, weak opioids such as codeine,
dextropropoxyphene, and tramadol may have an effective role
in short term management of pain caused by rheumatoid
arthritis, however the adverse effects outweigh the benefits.
They recommend that other analgesics be considered first36.

Second line management: disease-modifying anti-
rheumatic drugs (DMARDs)

The overall goals of second line treatment are to promote
remission by slowing or stopping the progression of joint
destruction and deformity. These medications are considered
slow acting drugs because they take weeks to months to be
effective. DMARDs can also reduce the risk of developing
lymphoma that can be associated with rheumatoid arthritis3’.
Methotrexate (MTX) is the initial second-line drug (also
considered as an anchor drug). It is an analogue to folic acid
that competitively inhibits the binding of dihydrofolic acid
(FH2) to the enzyme that is responsible for converting FH2 to
folinic acid (FH4). Without FH4, purine and pyrimidine
metabolism is impaired, and amino acid and polyamine
synthesis is inhibited. MTX is an immunosuppressive drug that
requires regular blood tests due to its side effects of liver
problems, cirrhosis, and bone marrow deterioration. Folic acid
supplementation can reduce the risk of side effects. It is an
effective DMARD, has lower incidence of side effects compared
to the other DMARDs, and has dose flexibility, meaning that
dosages can be adjusted as needed38. Until now, there is
convincing date available showing the benefits of combination
of conventional synthetic DMARDs (csDMARDs) over MTX
monotherapy. However biological DMARDs (bDMARDs)
combined with csDMARDs, are reported to be better than MTX
but with more side effects and 1is very costly3°.
Hydroxychloroqyine (Plaquenil) is an antimalarial drug and
can be used long term in the treatment of rheumatoid arthritis.
This drug decreases the secretion of monocyte-derived
proinflammatory cytokines. Common side effects include
problems in the gastrointestinal tract, skin, and central
nervous system. In particular, the eye can be affected when
used at higher dosages. Patients on this medication require
routine consultation with an ophthalmologist#0. Sulfasalazine
(Azulfidine) is a DMARD typically used in the treatment of
irritable bowel disease. Combined with anti-inflammatory
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medications, this DMARD can be to treat rheumatoid arthritis.
The mechanism of action of this drug in the treatment of
rheumatoid arthritis has not been identified. It is thought that
sulfapyridine, a reduced form of the medication after
administration, may reduce secretions of interleukin 8 (IL-8)
and monocyte chemoattractant protein (MCP). This drug
carries side effects of gastrointestinal and central nervous
system symptoms as well as rash. It is usually well tolerated
among patients, but it should be avoided in patients with sulfa
allergies since it contains sulfa and salicylate compounds4!.
Gold salts, such as aurothioglucose (Solganal), auranofin
(Ridaura), gold sodium thiomalate (Myochrysine), and D-
penicillamine (Depen, Cuprimine) have been used frequently
in the treatment of rheumatoid arthritis. These DMARDs
require frequent blood and urine tests due to damage to the
bone marrow and the kidneys. These medications have not
been used recently due to more effective treatments,
particularly  methotrexate.  Other  immunosuppressive
medications, azathioprine (Imuran), cyclophsphamide
(Cytoxan), chlorambucil (Leukeran), and cyclosporine
(Sandimmune), can also be employed but are typically
reserved for patients with very aggressive rheumatoid
arthritis or complications of the disease*243.

Newer medications

Leflunomide is an oral medication that is converted to
malononitrilamide, which inhibits the synthesis of
ribonucleotide uridine monophosphate pyrimidine (rUMP). It
relieves symptoms and retards the progression of rheumatoid
arthritis. It is recommended to be used in combination with
methotrexate, but can be used as monotherapy if patients do
not respond to methotrexate. Side effects include
hypertension, gastrointestinal upset, liver damage, leukopenia,
interstitial lung disease, neuropathy, rash and bone marrow
damage. The biologics, also known as biological disease-
modifying anti-rheumatic drugs (bDMARDs), are rapidly
effective in retarding the progression of joint damage caused
by rheumatoid arthritis. They are considered to be a more
“direct, defined and targeted” method of treatment.
Nonetheless, biologics pose the potential for serious side
effects, such as increased risk of infections. Other common
side effects include neurologic disease similar to multiple
sclerosis and lymphoma. Tumor necrosis factor (TNF) is a
messenger protein that promotes inflammation in joints.
Biologic medications such as etanercept (Enbrel), infliximab
(Remicade), adalimumab (Humira), golimumab (Simponi), and
certolizumab pegol (Cimzia) are all TNF-inhibitors. These
inhibitors prevent the recruitment of cells that cause
inflammation, causing rapid symptom relief. They are
recommended if other second line medications are not
effective. Unfortunately, these medications tend to be very
expensive and their role in treating patients at various stages
of rheumatoid arthritis and mechanism of action is a matter of
continuous investigations. These medications are often used in
combination with other DMARDs, especially methotrexate.
TNF inhibitors are contraindicated in patients with congestive
heart failure of demyelinating diseases. Each of these biologic
medications has different modes of administration. Anakinra
(Kineret) is a drug that is injected subcutaneously daily and
works by binding to interleukin 1 (IL-1), a chemical messenger
of inflammation. This medication can be used in combination
with other DMARDs or as monotherapy, however due to a
lower response rate than other biologics, it is not used as
frequently. Rituximab (Rituxan) is useful in rheumatoid
arthritis because it depletes B cells, responsible for
inflammation and production of abnormal antibodies.
Typically used in the treatment of lymphoma, this drug can be
used in the case of rheumatoid arthritis when TNF-inhibitors
have failed. In addition, rituximab has shown benefits of
treating complications of rheumatoid arthritis, such as
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vasculitis and cryoglobulinemia. It is administered as an
intravenous infusion in two doses, two weeks apart, and every
six months. Abatacept (Orencia) is a biologic medication that
works by blocking T cell activation. This is given as an
intravenous infusion once a month or subcutaneously once a
week. It is used in patients who were not effectively treated
with traditional DMARD medications. Tocilizumab (Actemra)
is a biologic that works by blocking interleukin 6 (IL-6), a
chemical messenger of inflammation. It is administered via
intravenous infusion given monthly or via weekly
subcutaneous injections. It is also used for patients who have
not been effectively treated with traditional DMARD
medications. Lastly, Tofacitinib (Xeljanz) has a different
mechanism of action and works by blocking Janus kinases
within cells, which are enzymes of inflammation. For this
reason, it is known as a JAK inhibitor. This medication is used
for patients who are not effectively treated with methotrexate.
Tofacitinib is taken orally twice daily alone or in combination
with methotrexate. This medication should not be used in
combination with traditional biologic medications or other
potent immunosuppressants*.

Surgery

Joint surgery in patients with rheumatoid arthritis reached a
peak high in the 1990s. However, a 2010 study shows that
patients aged 40 through 59 with rheumatoid arthritis had
decreased rates of joint surgery. In contrast, patients over age
60 had increased rates of surgery*s. Surgery is a last resort
option for treatment of rheumatoid arthritis. Indications
include intractable joint pain or functional decline due to joint
destruction after all nonsurgical approaches have failed. At
this point, the disease is considered “end-stage.” The goal of
surgical management is to relieve pain for the patient and to
restore the function of the joints. A patient needing surgical
treatment should be evaluated based on their customized
needs because there are many different options of surgery. A
tenosynovectomy involves the excision of inflamed tendon
sheaths or repairing a recent tendon rupture, most commonly
in the hand#é. Radiosynovectomy is an alternative to surgical
synovectomy; involves intra-articular injection of small
radioactive particles, a cost-effective procedure and multiple
joints can be treated simultaneously4’. Repair of ruptured
tendons can also be done through arthroscopy, most
commonly in the rotator cuff of the shoulder. Excision of an
inflamed synovium via arthroscopy or open synovectomy is
not commonly used any longer due to the availability of more
effective medical treatment options. Another option of surgery
is an osteotomy. In this procedure, weight bearing bones are
realigned to correct valgus or varusdeformities, most
commonly in the knee48. Joint fusion can be done to stabilize
joints that are not easily replaceable such as the ankle, wrist,
thumb and cervical spine. A procedure for soft tissue release
can be done to correct severe contractures around joints
causing decrease range of motion. This soft tissue release is an
older procedure that is not commonly utilized4®. Small joint
implant arthroplasty can be done to reduce pain and improve
hand function, most commonly in the metacarpophalangeal
joints. Metatarsal head excision arthroplasties are done to
alleviate severe forefoot pain. Lastly, a total joint replacement
(TJR) is the removal of the damaged joint and replacing it with
a metallic, plastic or ceramic prosthesis. This is most
commonly done in the shoulder, elbow, wrist, hip, knee, and
ankle5051 | The major contraindication for surgical joint
replacements is the presence of active systemic articular
infection.

Other therapies

It has been found that in contrast to previous suggestions,
there are no specific foods that patients with rheumatoid
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arthritis should avoid. The idea that diet can “aggravate”
symptoms is no longer accepted as true. Home remedies have
been proven to be helpful for patients suffering from
rheumatoid arthritis, although they are not as effective as
DMARDs. Fish oils and omega-3 fatty acid supplements have
been beneficial for the short-term symptoms of rheumatoid
arthritis. Cumin has shown to have anti-inflammatory effects
for patients with this disease. Calcium and vitamin D
supplementation can be helpful for prevention against
osteoporosis. Lastly, folic acid is helpful in preventing the side
effects of methotrexate. Patients with rheumatoid arthritis
also benefit from physical and occupational therapy. It is
recommended that patients perform exercise regularly to
maintain joint mobility and to strengthen muscles around the
joints. A movement exercise that are less traumatic for joints
but are good for muscle strength include swimming, yoga and
tai chi. Applying heat and cold packs before and after exercise
minimizes painful symptoms. Studies are being done on
different types of connective tissue collagen in order to better
understand and reduce rheumatoid arthritis disease activity.
Lastly, with the scientific advancements and enhanced
understanding of the molecular mechanisms, newer and
better treatment options will become available in the near
future#4.

Conclusion

Rheumatoid arthritis is a debilitating chronic inflammatory
disease, capable of causing joint damage as well as long-term
disability. Early diagnosis and intervention is essential for the
prevention of serious damage and loss of essential bodily
functions. The treating physician should consider adhering to
treat-to-target (T2T) recommendations by first outlining the
aims and then implement protocols to achieving and assessing
them. Furthermore, early referral to a specialist can also help
ensuring better treatment outcomes. With the advances in the
field of molecular medicine, we have better an understanding
of disease mechanisms, thus aiding in the designing of more
effective treatments. Old treatment modalities have been
optimized and new ones have been produced. Gene array
analysis is proving beneficial in finding out which patients will
be more responsive to specific medications. This
customization will allow for more rapid treatment and
decrease the likelihood of progressive disease that can be
avoided during the experimental phase to seek an appropriate
treatment for a particular patient. Gene array analysis is also
being used to determine which patients are at greater risk for
more aggressive forms of rheumatoid arthritis. It is foreseen
that treatment methods will face tremendous improvements
for the management of rheumatoid arthritis.

References

1. Swain SS, Bhuyan N, Meher CP. A Short review on rheumatoid
arthritis (RA); PharmaTutor; 2016; 4(5); 35-40.

2. Lee J-E, Kim IJ, Cho M-S, Lee |. A Case of rheumatoid vasculitis
involving hepatic artery in early rheumatoid arthritis. ] Korean
Med Sci. 2017; 32:1207-1210.
https://doi.org/10.3346/jkms.2017.32.7.1207

3. Fox CQ, Ahmed SS. Physician assistant's clinical review cards.
Philadelphia, F. A. Davis Company, 2002; 138-139.

4. McInnes IB, Schett G. The Pathogenesis of rheumatoid arthritis. N
Engl ] Med. 2011; 365:2205-2219.
https://doi.org/10.1056/NEJMra1004965

5. Chaudhari K, Rizvi S, Syed BA. Rheumatoid arthritis: current and
future trends. Nat Rev Drug Discov. 2016; 15:305-306.
https://doi.org/10.1038/nrd.2016.21

6. Picerno V, Ferro F, Adinolfi A, Valentini E, Tani C, Alunno A. One year
in review: the pathogenesis of rheumatoid arthritis. Clin Exp
Rheumatol. 2015; 33:551-558.

[43]


https://doi.org/10.3346/jkms.2017.32.7.1207
https://doi.org/10.1056/NEJMra1004965
https://doi.org/10.1038/nrd.2016.21

Rohit et al

7. Alamanos Y, Voulgari PV, Drosos AA. Incidence and prevalence of

rheumatoid arthritis, based on the 1987 American College of
Rheumatology criteria: a systematic review. Semin Arthritis
Rheum. 2006; 36:182-188.
https://doi.org/10.1016/j.semarthrit.2006.08.006

8. Chopra A, Abdel-Nasser A. Epidemiology of rheumatic

musculoskeletal disorders in the developing world. Best Pract Res
Clin Rheumatol. 2008; 22:583-604.
https://doi.org/10.1016/j.berh.2008.07.001

9. McGonagle D, Hermann KG, Tan AL. Differentiation between

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

osteoarthritis and psoriatic arthritis: implications for
pathogenesis and treatment in the biologic therapy era.
Rheumatology (Oxford). 2015; 54:29-38.
https://doi.org/10.1093 /rheumatology/keu328

Piyarulli D, Koolaee RM. 22-Year-0ld Female with Joint Pain. In
Piyarulli D, Koolaee RM, editors. Medicine Morning Report:
Beyond the Pearls. Philadelphia, Elsevier, 2016; 65-77.

Staheli LT. Lower extremity management. In: Staheli LT, Hall JG,
Jaffe KM, Paholke DO, editors. Arthrogryposis: A Text Atlas.
Cambridge, Cambridge University Press, 1998; 55-73.

Smolen JS, Aletaha D, Barton A, Burmester GR, Emery P, Firestein
GS, Kavanaugh A, McInnes IB, Solomon DH, Strand V, Yamamoto K.
Rheumatoid arthritis. Nature reviews. Dis Primers. 2018;
4:418001. https://doi.org/10.1038/nrdp.2018.1

U.S. National Library of Medicine. Rheumatoid arthritis.
https://medlineplus.gov/rheumatoidarthritis.html.

U.S. Department of Health & Human Services. Rheumatoid
arthritis.
https://report.nih.gov/nihfactsheets/ViewFactSheet.aspx?csid=6
3.

Patel NS, Jain DK, Nagar H, Patel A, Chandel HS. Evaluation of
analgesic and antipyretic activity of Tridax procumbens leaves
extract. RGUHS ] Pharm Sci. 2011; 1(3):226-31.
https://doi.org/10.5530/rjps.2011.3.9

Minichiello E, Semerano L, Boissier MC. Time trends in the
incidence, prevalence, and severity of rheumatoid arthritis: a
systematic literature review. Joint Bone Spine.2016; 83(6):625-
630. https://doi.org/10.1016/j.jbspin.2016.07.007

Smolen JS, Aletaha D, McInnes IB. Rheumatoid arthritis. Lancet.
2016; 388(10055):2023-2038. https://doi.org/10.1016/S0140-
6736(16)30173-8

Derksen VFAM, Huizinga TWJ, van der Woude D. The role of
autoantibodies in thepathophysiology of rheumatoid arthritis.
Semin Immunopathol. 2017; 39(4):437-446.
https://doi.org/10.1007/s00281-017-0627-z

Wegner N, Lundberg K, Kinloch A, Fisher B, Malmstrom V,
Feldmann M, Venables P].Autoimmunity to specific citrullinated
proteins gives the first clues to the etiology ofrheumatoid
arthritis. Immunol Rev. 2010; 233(1):34-54.
https://doi.org/10.1111/j.0105-2896.2009.00850.x

Lépez-Mejias R, Carmona FD, Genre F, Remuzgo-Martinez S,
Gonzélez-Juanatey C, et al., Identification of a 3'-Untranslated
Genetic Variant of RARB Associated With Carotid Intima-Media
Thickness inRheumatoid Arthritis: A Genome-Wide Association
Study. Arthritis Rheumatol. 2019; 71(3):351-360.
https://doi.org/10.1002/art.40734

Makrygiannakis D, Hermansson M, Ulfgren AK, Nicholas AP,
Zendman AJ, Eklund A,Grunewald ], Skold CM, Klareskog L, Catrina
Al Smoking increases peptidylargininedeiminase 2 enzyme
expression in human lungs and increases citrullination in BAL
cells.Ann Rheum Dis. 2008; 67(10):1488-92.
https://doi.org/10.1136/ard.2007.075192

De Hair MJ, van de Sande MG, Ramwadhdoebe TH, Hansson M,
Landewé R, et al,, Features of the synovium of individuals at risk
of developing rheumatoid arthritis:implications for understanding
preclinical rheumatoid arthritis. Arthritis Rheumatol. 2014;
66(3):513-22. https://doi.org/10.1002/art.38273

ISSN: 2394-8973

23.

24.

25.

26.

27.

28.

29.

30.

International Journal of Medical Sciences & Pharma Research. 2022; 8(3):39-45

Lally F, Smith E, Filer A, Stone MA, Shaw JS, Nash GB, Buckley CD,
Rainger GE. Anovel mechanism of neutrophil recruitment in a
coculture model of the rheumatoidsynovium. Arthritis Rheum.
2005; 52(11):3460-9. https://doi.org/10.1002/art.21394

Demasi M, Cleland LG, Cook-Johnson R], James M]. Effects of
hypoxia on the expressionand activity of cyclooxygenase 2 in
fibroblast-like synoviocytes: interactions withmonocyte-derived
soluble mediators. Arthritis Rheum. 2004; 50(8):2441-9.
https://doi.org/10.1002/art.20429

Chua-Aguilera CJ, Moller B, Yawalkar N. Skin Manifestations of
Rheumatoid Arthritis,Juvenile Idiopathic Arthritis, and
Spondyloarthritides. Clin Rev Allergy Immunol. 2017; 53(3):371-
393. https://doi.org/10.1007/s12016-017-8632-5

Kortekangas P, Aro HT, Tuominen ], Toivanen A. Synovial fluid
leukocytosis in bacterialarthritis vs. reactive arthritis and
rheumatoid arthritis in the adult knee. Scand ] Rheumatol.1992;
21(6):283-8. https://doi.org/10.3109/03009749209099243

Fuchs HA, Kaye J], Callahan LF, Nance EP, Pincus T. Evidence of
significant radiographicdamage in rheumatoid arthritis within the
first 2 years of disease. ] Rheumatol. 1989; 16(5):585-91.

McQueen FM. The use of MRI in early RA. Rheumatology (Oxford).
2008; 47(11):1597-9.
https://doi.org/10.1093 /rheumatology/ken332

McQueen FM, Stewart N, Crabbe ], Robinson E, Yeoman S, Tan PL,
McLean L. Magneticresonance imaging of the wrist in early
rheumatoid arthritis reveals progression of erosionsdespite
clinical improvement. Ann Rheum Dis. 1999; 58(3):156-63.
https://doi.org/10.1136/ard.58.3.156

Gupta S, Jain DK, Raghuwanshi MB, Khan MA, Chandel HS, Pathak
AK. Wound healing activity of polyherbal formulation on excision
based wound model in mice. Plant Archives. 2008; 8(2):783-5.

31. Aletaha D, Neogi T, Silman A], Funovits ], Felson DT, Bingham CO,

32.

33.

34.

Birnbaum NS, et al., 2010Rheumatoid arthritis classification
criteria: an American College ofRheumatology/European League
Against Rheumatism collaborative initiative. ArthritisRheum.
2010; 62(9):2569-81. https://doi.org/10.1002/art.27584

Ong CKS, Lirk P, Tan CH, Seymour RA. An Evidence-Based Update
on Nonsteroidal Anti- Inflammatory Drugs. Clin Med Res 2007;
5:19-34. https://doi.org/10.3121/cmr.2007.698

Combe B, Landewe R, Daien CI, et al. 2016 update of the EULAR
recommendations for the management of early arthritis. Ann
Rheum Dis 2017; 76:948-959.

https://doi.org/10.1136 /annrheumdis-2016-210602

Liu D, Ahmet A, Ward L, Krishnamoorthy P, et al. A practical guide
to the monitoring and management of the complications of
systemic corticosteroid therapy. Allergy Asthma Clin Immunol
2013; 9:30. https://doi.org/10.1186/1710-1492-9-30

35. Whittle SL, Colebatch AN, Buchbinder R, et al. Multinational

36.

37.

38.

39.

evidence-based recommendations for pain management by
pharmacotherapy in inflammatory arthritis: integrating
systematic literature research and expert opinion of a broad panel
of rheumatologists in the 3e Initiative. Rheumatology (Oxford)
2012; 51:1416-1425.

https://doi.org/10.1093 /rheumatology/kes032

Richards BL, Whittle SL, van der Heijde DM, et al. The efficacy and
safety of antidepressants in inflammatory arthritis: a Cochrane
systematic review. ] Rheumatol Suppl 2012; 90:21-27.
https://doi.org/10.3899 /jrheum.120338

Smolen JS, Landewe R, Breedveld FC, et al. EULAR
recommendations for the management of rheumatoid arthritis
with synthetic and biological disease-modifying antirheumatic
drugs. Ann Rheum Dis 2010; 69:964-75.
https://doi.org/10.1136/ard.2009.126532

Tian H, Cronstein BN. Understanding the mechanisms of action of
methotrexate: implications for the treatment of rheumatoid
arthritis. Bull NYU Hosp Jt Dis 2007; 65:168-73.

Daien CI, Hua C, Combe B, et al. Non-pharmacological and
pharmacological interventions in patients with early arthritis: a

[44]


https://doi.org/10.1016/j.semarthrit.2006.08.006
https://doi.org/10.1016/j.berh.2008.07.001
https://doi.org/10.1093/rheumatology/keu328
https://doi.org/10.1038/nrdp.2018.1
https://doi.org/10.5530/rjps.2011.3.9
https://doi.org/10.1016/j.jbspin.2016.07.007
https://doi.org/10.1016/S0140-6736(16)30173-8
https://doi.org/10.1016/S0140-6736(16)30173-8
https://doi.org/10.1007/s00281-017-0627-z
https://doi.org/10.1111/j.0105-2896.2009.00850.x
https://doi.org/10.1002/art.40734
https://doi.org/10.1136/ard.2007.075192
https://doi.org/10.1002/art.38273
https://doi.org/10.1002/art.21394
https://doi.org/10.1002/art.20429
https://doi.org/10.1007/s12016-017-8632-5
https://doi.org/10.3109/03009749209099243
https://doi.org/10.1093/rheumatology/ken332
https://doi.org/10.1136/ard.58.3.156
https://doi.org/10.1002/art.27584
https://doi.org/10.3121/cmr.2007.698
https://doi.org/10.1136/annrheumdis-2016-210602
https://doi.org/10.1186/1710-1492-9-30
https://doi.org/10.1093/rheumatology/kes032
https://doi.org/10.3899/jrheum.120338
https://doi.org/10.1136/ard.2009.126532

Rohit et al International Journal of Medical Sciences & Pharma Research. 2022; 8(3):39-45

systematic literature review informing the 2016 update of EULAR 45. Louie GH, Ward MM. Changes in the rates of joint surgery among
recommendations for the management of early arthritis. RMD patients with Rheumatoid Arthritis in California, 1983-2007. Ann
Open 2017; 3:e000404. https://doi.org/10.1136/rmdopen-2016- Rheum Dis 2010; 69:868-871.
000404 https://doi.org/10.1136/ard.2009.112474

40. Khatri S, Dhanoriya C, Jain DK. Zika virus (ZIKV) disease: past, 46. Chung KC, Pushman AG. Current Concepts in the Management of
present and future. Journal of Drug Delivery and Therapeutics. the Rheumatoid Hand. ] Hand Surg Am 2011; 36:736-747.
2018; 8(6-5):320-7. https://doi.org/10.22270/jddt.v8i6-5.2076 https://doi.org/10.1016/j.jhsa.2011.01.019

41. Volin MV, Harlow LA, Woods JM, et al. Treatment with 47. Knut L. Radiosynovectomy in the Therapeutic Management of
sulfasalazine or sulfapyridine, but not 5-aminosalicyclic acid, Arthritis. World ] Nucl Med 2015; 14:10-15.
inhibits basic fibroblast growth factor-induced endothelial cell https://doi.org/10.4103/1450-1147.150509
chemotaxis. Arthritis Rheum 1999; 42:1927-1935. . .
https://doi.org/10.1002/1529-0131(199909)42:9<1927::AID- 48. Puddu G, Cipolla M, Cerullo G, et al. Which osteotomy for a valgus
ANR19>3.0.C0:2-X knee? Int Orthop 2010; 34:239-247.

https://doi.org/10.1007/s00264-009-0820-3
42. Sailaja AK. An overall review on rheumatoid arthritis. Journal of

Current Pharma Research 2014; 4:1138-1143. 49. Khatri S, Jain DK. Autism spectrum disorder (ASD): past, present
https://doi.org/10.33786/JCPR.2014.v04i02.005 and future. CIBTech Journal of Pharmaceutical Sciences. 2018;
7(4):1-25.
43. Kumar P, Banik S. Pharmacotherapy Options in Rheumatoid . . . . "
Arthritis. Clin Med Insights Arthritis Musculoskelet Disord 2013; 50. A]eem A, Kablr.H, Review on Swertla. Chlrat‘? as traditional uses to
6:35-43. https://doi.org/10.4137/CMAMD.S5558 its Pyhtochemlstry and phrmacologlcal activity, Journal of Drug
Delivery and Therapeutics 2018; 8(5-s):73-78
44. Bullock ], Rizvi SA, Saleh AM, Ahmed SS, Do DP, Ansari RA, Ahmed https://doi.org/10.22270/jddt.v8i5-5.1957
J. Rheumatoid arthritis: a brief overview of the treatment. Medical L . . .
Principles and Practice. 2018; 27(6):501-7. 51. Pa.]armer'l ], Lin T—H, T Sato T, et al. Interaction of Materials and
https://doi.org/10.1159/000493390 Biology in Total Joint Replacement- Successes, Challenges and

Future Directions. ] Mater Chem B Mater Biol Med 2014; 2:7094-
7108. https://doi.org/10.1039/C4TB01005A

ISSN: 2394-8973 [45]


https://doi.org/10.1136/rmdopen-2016-000404
https://doi.org/10.1136/rmdopen-2016-000404
https://doi.org/10.22270/jddt.v8i6-s.2076
https://doi.org/10.1002/1529-0131(199909)42:9%3C1927::AID-ANR19%3E3.0.CO;2-X
https://doi.org/10.1002/1529-0131(199909)42:9%3C1927::AID-ANR19%3E3.0.CO;2-X
https://doi.org/10.33786/JCPR.2014.v04i02.005
https://doi.org/10.4137/CMAMD.S5558
https://doi.org/10.1159/000493390
https://doi.org/10.1136/ard.2009.112474
https://doi.org/10.1016/j.jhsa.2011.01.019
https://doi.org/10.4103/1450-1147.150509
https://doi.org/10.1007/s00264-009-0820-3
https://doi.org/10.22270/jddt.v8i5-s.1957
https://doi.org/10.1039/C4TB01005A

