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Abstract
Arthritis 1s derived from the Greek term “disease of the joints.” It is defined as an acute or

chronic joint inflammation that often co-exists with pain and structural damage. Hereditary and
acquired autoinflammatory illnesses have a direct correlation with several inflammasomes.
Numerous autoimmune illnesses, including systemic lupus erythematosus (SLE), type 1 and type
2 diabetes, neurological disorders, and cancer, have been linked to excessive inflammasome
activation. A frequent kind of systemic autoimmune illness that mostly affects synovial joints is
rheumatoid arthritis (RA). Osteoarthritis (OA) is the most common form of arthritis that
simultaneously affects the lives of elderly people as well as young individuals suffering post-
traumatic injuries. Any articular joint in the body may be affected by this chronic inflammatory

199
Eur. Chem. Bull. 2023,12( Special Issue 12), 199 — 230


mailto:shadabali12341234@gmail.com
mailto:ahadali75405@gmail.com

A BRIEF REVIEW OF PATHOPHYSIOLOGY AND MANAGEMENT OF DIFFERENT TYPES OF ARTHRITIS
Section A-Research paper

disease, but knees, hands, feet, and fingers are most frequently affected. Compared to RA, OA
synovitis is more localized; in the knee, the suprapatellar pouch is the most prevalent location.
While synovitis may only play a small part in the development of OA in some people, it plays a
significant role in the destruction of joints in RA. Psoriasis is a multisystem, chronic
inflammatory skin illness that most frequently affects the extensor surfaces of the elbows and
knees. Blood and serological markers hold advantages over articular chemokines and radiology.
Since the autoantibodies can be identified in pre articular phase in blood. Rheumatoid arthritis is
allied with different autoantibodies including Rheumatoid factor (RF), Anti cyclic citrullinated
peptide antibody (ACPA), Anti keratin antibody (AKA), Anti perinuclear factor (APF) and Anti-
filaggrin antibody. Conventional radiography (CR) is currently regarded as the gold standard
approach for evaluating structural damage. Radiography emphasizes the importance of cortical
bone, which is visible on standard X-rays due to its calcium concentration. Ultrasound is an
important tool in medical diagnostics. It is non-invasive and simple to perform, does not involve
radiation, and requires extremely portable equipment. PET is used in conjunction with a
structural imaging modality (most commonly CT) to generate detailed cross-sectional anatomical
pictures on which functional information can be placed. Several studies have already
demonstrated that PET can predict the onset of RA in patients without arthritis. Joint
scintigraphy is a non-invasive technique for detecting and measuring joint inflammation. Skeletal
scintigraphy is a more selective tool for detecting joint inflammation than radiography and is
more sensitive than clinical examination.

Keywords: Rheumatoid Arthritis, Rheumatoid Factor, Conventional radiography, Osteoarthritis
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1. INTRODUCTION

Arthritis 1s derived from the Greek term “disease of the joints.” It is defined as an acute or
chronic joint inflammation that often co-exists with pain and structural damage(Singh and
Vogelgesang 2017). Arthritis is not the same as arthralgia, which is a term for pain that is
restricted to a joint, independent of its cause (which may or may not be a result of joint
inflammation). More than 100 different forms of arthritis have been identified, with
osteoarthritis—a non-inflammatory form of arthritis—being the most prevalent. Rheumatoid
arthritis, psoriatic arthritis, ankylosing spondylitis, etc.), crystal deposition-induced inflammation
(gout, pseudogout, basic calcium phosphate disease), or infections (septic arthritis, Lyme's
arthritis) can all result in inflammation-related arthritis(Heras and Gahunia 2020). Along with
other autoimmune connective tissue illnesses such systemic lupus erythematosus, Sjogren
syndrome, scleroderma, myositis, inflammatory bowel disease, celiac disease, etc., inflammatory
arthritis can also occur with these conditions(Mohana-Borges, Chung, and Resnick 2004).
Clinical features that are present in all types of arthritis include monocyte infiltration,
inflammation, synovial edoema, synovial tissue proliferation, stiffness in the joints, and articular
cartilage degradation. Anti-inflammatory drugs are widely prescribed for the treatment of
arthritis, but they may also have harmful side effects, such as gastrointestinal bleeding, an
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increased risk of heart attacks, and other cardiovascular problems. Novel therapy approaches and
additional prognostic markers are desperately needed for these patients(Tang 2019).

The cytoplasm of innate immune cells contains molecules termed inflammasomes. After
activation, these signalling systems have a proteolytic activity that initiates inflammatory
processes such the production of the pro-inflammatory cytokine interleukin 1 (IL-1), among
others. Inflammasomes can detect two insults: pathogens and tissue damage. Numerous
inflammasomes are directly correlated with hereditary and acquired autoinflammatory diseases.
Excessive inflammasome activation has been shown to induce autoimmune diseases such
systemic lupus erythematosus (SLE), type 1 and type 2 diabetes, neurological disorders, and
cancer(Spel and Martinon 2020).

1.1. Rheumatoid Arthritis (RA)

Rheumatoid arthritis (RA) is a common systemic autoimmune disease principally affecting
synovial joints. Immune cell infiltration in the joint is a hallmark of RA. It affects 0.5-1% of the
world's population. Incidence of RA rises with age and is more common in women than in
males. Although any joint might be damaged, the condition primarily affects the hands, feet, and
knees. Pain, stiffness and swelling of the joints, as well as possible cartilage and bone
degeneration that may cause loss of joint function, are the primary signs and symptoms of RA
(van Delft and Huizinga 2020). Rheumatoid arthritis (RA) is defined as a systemic autoimmune
pathology associated with a chronic inflammatory process, which can damage both joints and
extra-articular organs, including the heart, kidney, lungs, digestive system, eye, skin, and
nervous system(Radu and Bungau 2021).

With a prevalence ranging from 0.4% to 1.3% of the population depending on both sex (women
are affected two to three times more often than men), age (frequency of new RA diagnoses peaks
in the sixth decade of life), and studied patient collective (RA frequency increases from south to
north and is higher in urban than rural areas), RA is one of the most prevalent chronic
inflammatory diseases(Kavanaugh 1999). Non-hematopoietic, tissue-resident fibroblasts,
contributes to the pathogenesis of many diseases and are known to develop epigenetically
imprinted, site, and disease-specific phenotypes. Rheumatoid arthritis (RA) is a prototypic IMID
in which synovial fibroblasts (SFs) contribute to both joint damage and inflammation(Croft et al.
2019).

Proinflammatory pathways result in localized joint and systemic inflammation, with cytokines,
such as interleukin-6 (IL-6), tumor necrosis factor-a (TNF-a), IL-1b, as well as downstream
signaling pathways, e.g., the Janus kinase (JAK)/signal transducers and activators of
transcription pathway, playing important roles. One function of IL-6 is to drive the production of
the acute-phase reactant C-reactive protein (CRP) following an inflammatory event(Pope and
Choy 2021). As a clinical entity, RA is a disease of the 6th decade of life. As an immunological
entity, RA begins years to decades earlier. Genetic polymorphisms contribute 30-60% of the
risk. HLA-class II alleles confer the strongest risk; specifically, HLA-DRB1 alleles containing a
sequence stretch from position 71-74 of the B-chain(Sivanand 2019). Studies investigating the
correlation between variations in human genome sequences and RA case—control phenotypes
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have identified many genetic variants associated with RA susceptibility. Here, we briefly review
the history of RA genetics research (table 1) (Okada et al. 2019).

Won et al. most recently revised the algorithm for determining RA using claims, which had
previously been validated in Korea. We chose people having claims data for RA (ICD-10 codes
MO5 or M06) who were under the age of 19 in agreement with Won et al. If a prescription for
disease-modifying antirheumatic medication was written within a year of the RA code being
assigned, RA was considered to have been confirmed. A one-year window period (during which
no RA codes or prescriptions may be written) and three years of treatment are required for
incident RA, also known as new RA cases(Joo et al. 2019). Congestive heart failure (CHF) and
ischemic heart disease are the two most prevalent clinical symptoms of CVD in RA. Mantel et al.
found that patients with RA have worse outcomes after attacks and more severe acute coronary
syndromes than the general population (HR= 1.50 [95% CI 1.19-1.90]), which can only be
partially accounted for by the severity of the event. They compared 1135 RA patients with 3184
controls in 2015 GAIE and EEF 1969). According to a recent cross-sectional epidemiological
study, Spain has a prevalence of RA of 1.07% [95% confidence interval (CI): 0.70-1.44], which
is comparable to that of Western nations. Osteoporosis (OP) is a common systemic skeletal
condition marked by decreased bone mass and microarchitecture bone tissue degeneration, which
causes bone fragility and fracture susceptibility. Fragility fracture is characterized as a
spontaneous fracture that develops from little to no discernible trauma and indicates OP(Llorente
et al. 2020).

Periodontitis and tooth loss are more prevalent in rheumatoid arthritis patients. De Pablo et al.
examined data from the third US National Health and Nutrition Examination Survey on 103
rheumatoid arthritis patients older than 60 years. After correcting for age, gender, ethnicity, and
smoking, researchers discovered that people with rtheumatoid arthritis had a higher chance of
developing periodontitis (odds ratio 4.1, 95% confidence range 1.3-13.1)(Gonzéilez-Febles and
Sanz 2021);(Ali, Pathak, and Mandal 2023). Even though correct assessment and diagnosis vary
between research, mental health issues have long been acknowledged as significant rheumatoid
arthritis co-morbidities(Nerurkar et al. 2019).

1.1.1. Sign and Symptoms:

The initial sign of RA is pain in the joints, particularly in the hands and feet, as well as morning
stiffness that lasts longer than 30 minutes. As the disease progresses, RA-affected joints swell
and become stiff. The rise and fall of the pain and swelling frequently include flares—abrupt
increases in inflammation—followed by stretches of relative recovery. When the condition flares
up, patients may also experience flu-like symptoms like fatigue and aches and pains(Aletaha and
Smolen 2018). RA, which is characterized by discomfort and swelling, most frequently affects
the tiny joints. This chronic, progressive joint degeneration reduces physical function, working
capacity, and quality of life(Rein and Mueller 2017),(Alpizar-Rodriguez et al. 2019).

Some signs and symptoms are mentioned below:
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Pain or aching in more than one joint, Stiffness in more than one joint, Tenderness and swelling
in more than one joint, The same symptoms on both sides of the body (such as in both hands or
both knees), Weight loss, Fever, Fatigue or tiredness, Weakness.

Rheumatoid
synovitis

Bursitis

Normal

Tendinitis

Capsule
Erosion of bone

Synovium and cartilage

Cartilage Synovitis

Synovial
cavity

Polymorphonuclear
leukocytes

Inflammation in
subchondral bone

Bone

1.1.2. Pathophysiology of Rheumatoid Arthritis
The pathophysiology of RA is heavily influenced by monocytes and macrophages, which secrete
pro-inflammatory cytokines such as TNF, IL-1, and IL-6. In RA, the CD14+ population of
synovial macrophages and peripheral monocytes expressed more of the chemokine receptor
CCR9, which is crucial for leukocyte migration to and retention in RA joints. Both RA patients
and controls have macrophages colocalized with CCL25 (a CCR9 ligand) in the synovium. In
comparison to controls, treatment with CCL25 in vitro often caused RA monocytes to
differentiate more strongly from monocyte to macrophage(Cooles and Isaacs 2011). According
to numerous studies, adiponectin can play a significant pro-inflammatory role in the
development of RA, particularly in the joints, by activating synovial fibroblasts that express
adiponectin receptors and causing them to secrete inflammatory mediators(Szumilas et al. 2020).
e Rheumatoid arthritis synovial fibroblasts
In RA synovium, particularly in FLSs and macrophage-like synoviocytes, Angptl2 and its
mRNA are abundantly expressed. In addition, in vitro, Angptl2 enhances the chemotaxis of
CD14+CD16- monocytes, hence boosting chronic inflammation.
e ACPA Stimulate Macrophages to Produce TNF
TNF- precursor molecules are initially created as transmembrane proteins (memTNF), which are
then cleaved by metalloproteinases like TNF- converting enzyme (TACE), releasing soluble
TNF (sTNF)(Kondo, Kuroda, and Kobayashi 2021).
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e Multidirectional Function of TNF in RA Pathogenesis
TNF signaling has numerous roles in the etiology of RA. It recruits proinflammatory cells
including synovial fibroblasts and macrophages, which release proinflammatory cytokines like
IL-6, IL-1, and TNF. It also activates endothelial cells. Along with producing antibodies and
regulating osteoclast differentiation, it also regulates T helper (Th)l and Th17 T cell
development.

e Coordinated Interaction of TNF, IL-17, and IL-6 in RA Pathogenesis
Numerous triggers, including Toll-like receptor (TLR) ligands, IL-1, and TNF, can trigger the
transcription of IL-6. One of the characteristics of RA is the sustained production of IL-6 in
synovial fibroblasts following stimulation with TNF. RA is characterized by an increase in IgM
and IgG rheumatoid factors as well as antibodies to citrullinated peptides(Srirangan and Choy
2010).

e Multidirectional Function of IL-6 in RA Pathogenesis
The differentiation of Treg, Th17, and Tth cells is controlled by IL-6. Th17 cell growth depends
on the IL-6-STAT3 pathway, and increased IL-6-STAT3 signaling leads to IL-17A-dependent
mouse autoimmune arthritis(Kondo, Kuroda, and Kobayashi 2021).
1.2. Osteoarthritis (OA)
Osteoarthritis (OA) is the most common form of arthritis that simultaneously affects the lives of
elderly people as well as young individuals suffering post-traumatic injuries(Allen, Thoma, and
Golightly 2022). Any articular joint in the body may be affected by this chronic inflammatory
disease, but knees, hands, feet, and fingers are most frequently affected. Subchondral sclerosis,
synovial membrane inflammation, and enzymatic extracellular matrix (ECM) degradation all
simultaneously play a crucial part in the complicated illness known as OA that affects the entire
joint(Di Francesco et al. 2022). Osteoarthritis (OA) is a condition that alters the anatomy and
physiology of joint tissues, causing osteophyte production, cartilage degeneration, and bone
remodeling. These changes result in pain, stiffness, swelling, and limitations on joint
function.(Allen, Thoma, and Golightly 2022). OA is a heterogeneous and complex illness that
affects several joints, including the knee, hip, lumbar facet joint, and temporomandibular joint
(TMJ). The risk factors for knee and hip OA include heredity, aging, sex (female), race,
occupation (physical labour), obesity, hypertension, aberrant joint strength lines, weak muscle
strength, high-intensity exercise, and a history of joint damage. Around 61.2 million adults in
China and 303 million adults worldwide were estimated to have OA in 2017(Tong et al. 2022).
According to data from the Global Burden of Disease (GBD), the age-standardized incidence
rate (ASIR) of OA increased globally every year by 0.32% (95% CI1 0.28, 0.36) or by almost 9%
during a 28-year period. Without accounting for age, it is crucial to keep in mind that the aging
world population is causing a significantly higher rise in the number of new cases of OA(Quicke
et al. 2022). While T cells are more prevalent in the synovitis of rheumatoid arthritis (RA) than
macrophages are in osteoarthritis (OA)(Katz, Arant, and Loeser 2021). This shows that the
innate immune system is being activated in OA joints, perhaps as a result of joint tissue
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destruction that creates an environment similar to a chronic wound(Orlowsky and Kraus 2015).
The primary feature of low-grade synovitis is activation of innate immune effector cells, with
macrophages emerging as a significant dysregulation cell type(van den Bosch 2021). Even
though it has previously been demonstrated that T cells exist in the synovium, OA is typically
not regarded as an autoimmune condition(Klein-Wieringa et al. 2016). Compared to RA, OA
synovitis is more localized; in the knee, the suprapatellar pouch is the most prevalent location.
While synovitis may only play a small part in the development of OA in some people, it plays a
significant role in the destruction of joints in RA(Scanzello and Goldring 2012). Immune cells
infiltrate the inflamed synovium of OA patients, and these cells can generate a variety of
inflammatory mediators that may be responsible for the relationship between inflammation and
pain/structural damage(de Lange-Brokaar et al. 2012).

1.2.1. Sign and Symptoms:

Pain around the joint is the most typical sign of OA. Pain can be dull, acute, ongoing, or
sporadic. Mild to excruciating pain can exist. The range of motion may be reduced. Muscle
weakness and grinding or popping noises could be heard by the practitioner. Problematic knee
symptoms include swelling, locking, and giving way(Lespasio et al. 2017). These impairments,
which are primarily pain-related, frequently appear as difficulty in walking, climbing stairs,
performing domestic tasks, and sitting erect. They also have a detrimental psychological impact,
which can all contribute to a lower quality of life(Mahir et al. 2016). Patients with early OA
often report periodic diffuse joint pain that worsens after prolonged stress (such as physical
activity), light crepitation, and/or discomfort that is depending on the angle at which the load is
applied(Madry et al. 2016). Rest and some sports, such as low-resistance cycling, might ease the
pain(JW, F, and FP. 2011). One of the initial symptoms is frequent pain when climbing stairs.
Activities involving kneeling or squatting are linked to higher pain perception and repetitive
loading during or after sports activity(Nora 2014).

As with other types of pain, OA pain is exacerbated by joint use and is lessened by rest. The
three stages it can go through are the most common and occur frequently(Hawker et al. 2008):
Stagel: Predictable, acute pain that is typically caused by a mechanical injury and that eventually
limits high-impact activities with just a minimal impact on function.

Stage2: Pain intensifies and begins to interfere with regular activities. Unpredictable stiffness
bouts could occur.

Stage3: Persistent dull/aching pain interspersed with periods of extreme, exhausting agony that
are frequently unanticipated and cause substantial functional limits

Here are some signs that you should be on the lookout for:

Pain-affected joints might hurt during or after movement, Stiffness. Joint stiffness might be most
noticeable upon awakening or after being inactive, such as Tenderness, Loss of flexibility,
Grating sensation, Bone spurs, and Swelling.
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The morphology of the osseous joint components, cortical bone integrity, and subcortical bone
destruction/production can be viewed with higher sensitivity(Comert Kilig, Kili¢, and Siimbiilli
2015).
1.2.2. Pathophysiology of Osteoarthritis

e The Role of Immune Cells in Osteoarthritis
Activated immune cells like neutrophils and macrophages can release cytokines like IL-6 and IL-
1, which intensify osteoarthritis' inflammatory process. Osteoarthritis is characterized by an
increased infiltration of leukocytes (neutrophils, macrophages, T-lymphocytes, and B
lymphocytes), notably in the subintimal layer of the synovium. According to Shan et al.,
peripheral blood from osteoarthritis patients had higher levels of PD1+CXCRS5+ CD4+ T cells,
ICOS+CXCRS5+ CD4+ T cells, and IL 21+ CXCRS5+ CD4+ T cells(Chow and Chin 2020).

e The Role of Cytokines in Osteoarthritis
Any inflammatory condition, including osteoarthritis, is primarily driven by cytokines secreted
by immune cells. Among the mediators released in early osteoarthritis are proinflammatory
cytokines including IL-1 and TNF-. They are made by synoviocytes, mononuclear cells, and
activated chondrocytes. In chondrocyte and synoviocyte cultures, inflammation has been induced
using TNF- and IL-1. The cells emit IL-6, IL-8, IL-10, IL-1, and TNF after activation.

e The Role of Chemokines in Osteoarthritis
T helper cell type 1, T helper cell type 17, and T helper cell type 22 are drawn to the injured joint
as a result of these chemokines. Proinflammatory cytokines such as IL-1, IL-17, and 1L-22 will
consequently be released in the joint, starting the inflammation process.

e The Role of Matrix Metalloproteinases(MMPs) in Osteoarthritis
Animals with osteoarthritis were found to have higher levels of MMP-3, MMP-9, and MMP-13.
Biological processes including cartilage, bone, synovium, ligaments, periarticular fat, meniscus,
and muscle are involved in the development of OA. On radiographs, the hallmark signs of OA
are a narrowing of the joint space brought on by the loss of meniscus and articular cartilage, as
well as bony abnormalities including osteophytes and subchondral bone sclerosis. In the synovial
fluid of people with OA, cytokines such as IL-6, MCP-1, VEGF, IP-10, and MIG are relatively
abundant. The pro-inflammatory substances trigger matrix-degrading enzymes, such as the
matrix metalloproteinases, causing the joint to gradually deteriorate and reorganize(Etc and Das
C, Lucia MS 2019).
1.3. Psoriatic Arthritis (PsA)
Psoriasis is a multisystem, chronic inflammatory skin illness that most frequently affects the
extensor surfaces of the elbows and knees. It can also occasionally affect the intergluteal and
umbilical region, as well as other regions of the body. In Western adults, it affects 2-4% of the
population, and 20-30% of people with psoriasis go on to develop psoriatic arthritis (PsA). In a
prospective trial, 51 of 464 psoriasis patients who did not have inflammatory arthritis at the time
of clinic presentation and were followed for 8 years acquired PsA, yielding an annual incidence
of 2.7%(Ocampo and Gladman 2019).
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Psoriatic arthritis (PsA) is a musculoskeletal condition that is persistent, inflammatory, and
linked to psoriasis. PSA can occur in up to 30% of psoriasis sufferers throughout their lives.
Peripheral arthritis, spondylitis, dactylitis (inflammation of the entire digit), and enthesitis
(inflammation where a tendon, ligament, or joint capsule inserts onto the bone) are
musculoskeletal symptoms of PsA(Ogdie, Coates, and Gladman 2021). Depending on the study
and the nation, data on the prevalence of PsA in adults range from 0.01 to 0.19% of the general
population and from 6 to 41% of psoriasis patients. Similarly to this, the annual incidence in the
general population ranges from 0.1 to 23.1 cases per 100000 people. There are many different
therapeutic choices. Several drugs, such as TNF inhibitors (etanercept, infliximab, adalimumab,
certolizumab pegol, golimumab), an IL-12/23 inhibitor (ustekizumab), an IL-17 inhibitor
(secukinumab), or targeted synthetic DMARDs (apremilast, tofacitinib), are advised(Pina Vegas
et al. 2021). Inflammatory bowel disease (IBD), obesity, metabolic syndrome, cardiovascular
disease, and depression are among the comorbidities linked to psoriasis(Carvalho and Hedrich
2021). The most frequent severe illness assumed to be the root of dactylitis is psoriatic arthritis
(PsA). Experimental PsA-like disease models in animals, as well as improvements in imaging
technology and other clinical investigations, have all contributed to our understanding of the
etiology of PsA-related dactylitis(Items et al. 2019).

Other types of spondyloarthritis are grouped with these diseases because psoriatic arthritis has
genetic and clinical characteristics in common with them(STEPHEN 1957). Psoriatic arthritis,
reactive arthritis, arthritis linked to inflammatory bowel disease, a subgroup of juvenile
idiopathic arthritis, and ankylosing spondylitis—the prototypical form of spondyloarthritis—are
the disorders together referred to as spondyloarthritis(Dougados and Baeten 2011). Ankylosing
spondylitis, also known as radiographic axial spondyloarthritis, is a condition in which the spine
or sacroiliac joints have already experienced structural damage. Non-radiographic axial
spondyloarthritis refers to patients who do not have this structural damage(Galloway and
Machado 2022).

Psoriatic arthritis (PsA) was first described as a distinct illness in 1964 and is currently regarded
as a subtype of spondyloarthropathy. Moll and Wright's original definition of PsA was "
inflammatory arthritis in the presence of psoriasis with a typical absence of rheumatoid
factor(Laura C. Coates and Helliwell 2017). PsA was once believed to be a relatively benign
ailment, however, registry data have demonstrated the damaging and progressive nature of the
condition(Gladman et al. 1987); it affects the quality of life and functional capacity similarly to
rheumatoid arthritis(Sokoll and Helliwell 2001). PsA is a diverse disorder that can affect the
musculoskeletal system and cause arthritis, enthesitis, dactylitis, and axial involvement as well as
possible skin and nail conditions. PsA involvement can resemble other inflammatory arthritides
in different ways(Wilson et al. 2009).

1.3.1. Sign and Symptoms:
The symptoms could appear alone or in combination. PsA affects both men and women equally,
and most patients experience its onset between the ages of 30 and 50(A. Gottlieb et al. 2008).

207
Eur. Chem. Bull. 2023,12( Special Issue 12), 199 — 230



A BRIEF REVIEW OF PATHOPHYSIOLOGY AND MANAGEMENT OF DIFFERENT TYPES OF ARTHRITIS
Section A-Research paper

Similar to psoriasis, PsA is linked to many co-morbid conditions, such as anxiety, depression,
uveitis, metabolic syndrome, obesity, and diabetes(Ogdie, Schwartzman, and Husni 2015).
Within two years of the initial evaluation, 50% of patients have structural damage and functional
impairment(Kane et al. 2003); Along with the disease's progression, many patients suffer from
permanent joint damage and disability. Symptoms of inflammation in the back include pain that
gets better with movement but becomes worse with rest, and morning stiffness that lasts all
day(A. B. Gottlieb and Merola 2021).

Here are some signs that you should be on the lookout for:

Moving around in the morning is challenging, your fingertips resemble burnt sausages, you’re
experiencing lower back pain, your nails are ridged and contain grooves, your eyesight is
problematic, always exhausted.

Joint pain, stiffness, and edema are the main signs and symptoms of psoriatic arthritis. Any part
of the body, including your fingertips and spine, can be affected, and they can range in severity
from minor to severe. Both psoriasis and psoriatic arthritis may have disease flare-ups and
remissions. However, dactylitis is not only related to SpA and can also affect those with gout,
syphilis, TB, infections of the flexor sheath, sickle cell disease, and sarcoidosis(Kaeley et al.
2018).

1.3.2. Pathophysiology of Psoriatic Arthritis

The scientific community is currently debating and concentrating on two main hypotheses about
the pathophysiology of PsA.

e C(lassical autoimmune disease
Investigating a traditional autoimmune mechanism wherein inflammatory CD8+ T cell clones
cause reactivity. When a self-peptide is presented by MHC class 1 susceptibility molecules,
autoreactive CD8+ T cells become activated, leading to the persistence of the disease and CD4+
T cell depletion in HIV-positive patients with PsA. Furthermore, PsA's status as an MHC class I-
associated and CD8+ T cell-mediated autoimmune disease is supported by the absence of
autoantibodies and the predominance of CD8+ T cells in synovial tissue and joint fluid
(Kerschbaumer et al., 2016). A crucial transcriptional regulator of CD8 T-cell development is
RUNX3(Veale 2013).

¢ Enthesitis as the primary site of inflammation
According to the concept, entheseal inflammation in spondylarthropathies may cause synovitis,
which develops as an epiphenomenon of proinflammatory cytokines and growth factors from the
enthesitis. Synovitis in spondylarthropathies may be secondary to entheseal inflammation,
arising as an epiphenomenon of proinflammatory cytokines and growth factors from the
enthesitis, according to the 1998 McGonagle et al. theory (Kerschbaumer et al., 2016). Entheses
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are often inserted outside of the joint, which means that they are contacting the periosteal surface
outside of the joint capsule(Araujo and Schett 2020).

e Human leukocyte antigen (HLA) associations
Candidate gene and linkage studies corroborated this association in PsA following the
identification of the Psoriasis susceptibility (PSORS1) gene on 6p21.3 as the primary genetic
driver of psoriasis(Emmungil, Ilgen, and Direskeneli 2021).

2. DIAGNOSIS

2.1. Diagnosis of Rheumatoid Arthritis

Early diagnosis can stop the progression of the illness in many individuals, preventing or
significantly reducing joint damage that cannot be repaired and disability that affects up to 90%
of RA patients. This highlights the critical relevance of timely and accurate diagnosis in the
treatment of RA(Aletaha and Smolen 2018). Symptoms of the patient, examination findings, risk
factor evaluation, family history, joint evaluation by ultrasound sonography, and evaluation of
laboratory markers like elevated CRP and ESR levels in the serum and the detection of RA-
specific autoantibodies are typically combined to determine the presence of RA(Burmester and
Pope 2017). In order to diagnose and track the progression of the disease in RA patients, both
MRI and ultrasonography have been suggested. Inflamed joints can be imaged using ultrasound
analyses, such as high-resolution musculoskeletal ultrasonography, to image synovial
proliferation in grayscale and both current inflammation and neoangiogenesis in power
Doppler(do Prado et al. 2018). Additionally, ultrasound can detect bone erosions(Zayat et al.
2015), additionally, subclinical synovitis, which even when a patient appears to be in apparent
clinical remission, may lead to radiographic disease progression(Iwamoto et al. 2014). Due to
these capabilities, ultrasonography is frequently utilized for the diagnosis of RA and the
monitoring of disease states in clinical practice as well as in clinical trials(Lin, Anzaghe, and
Schiilke 2020).

One or a few joints may be affected by RA in its early stages. Tendon inflammation
(tenosynovitis) appears concurrently or even earlier. Imaging with colour Doppler sonography or
gadolinium-enhanced magnetic resonance imaging, which show expansion of intra-articular soft
tissue or hypervascularization of the synovial membrane, can detect the presence of
tenosynovitis, for example at the flexor carpi ulnaris tendon, and subclinical synovial
inflammation(Aletaha and Smolen 2018). There are no diagnostic standards for RA. However,
despite being primarily created for the identification of homogenous patient populations in
clinical studies of RA, the 2010 classification criteria may assist medical professionals in making
a diagnosis(Radner et al. 2014); In a recent report, the distinctions between classification and
diagnosis were listed(Aggarwal et al. 2015). At least one clinically swollen joint must be present,
and a scoring system must yield at least 6 out of 10 points for the condition to be classified as
RA(Aletaha et al. 2010).

2.2. Diagnosis of Osteoarthritis
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With or without radiographic data, a comprehensive medical history and physical examination
findings serve as the main foundation for the diagnosis of OA. The most typical symptom, even
if some people may initially show no symptoms, is pain. The weight-bearing joints, such as the
knees, hips, and spine, are typically affected first by primary OA, which is typically
symmetrical(Taruc-Uy and Lynch 2013).

When a person is 45 years old, has activity-related joint pain, morning stiffness lasting 30 min,
crepitus on active motion, bony enlargement, and no palpable warmth, a clinical diagnosis of
typical OA can be made without the need for further examination(R. Altman et al. 1990).
Deformity, instability, periarticular or joint-line soreness, and pain on patellofemoral
compression are other characteristics that may exist(Zhang et al. 2010). Hip OA may be
confidently diagnosed by the physician using examination findings such as a loss in internal
rotation and hip pain, which is typically felt in the groyne or deep buttock(R. D. Altman 1991).
In clinical practice, laboratory testing (such as RF, ESR, and CRP) would be required in patients
with suspicious OA symptoms or signs to confirm or rule out coexisting inflammatory illness.
However, a diagnosis can be made without these laboratory examinations of the blood, urine, or
SF(Wang, Oo, and Linklater 2018).

Osteoarthritis (OA) is a disease affecting the entire joint that is characterized by degenerative
changes in the bones, cartilage, menisci, ligaments, and synovial tissue. Recent advancements in
soft tissue depiction in other imaging techniques, including magnetic resonance imaging (MRI),
ultrasound, and optical coherence tomography (OCT), have improved the diagnosis and
treatment of OA(Braun and Gold 2012).

Erythrocyte sedimentation rate and rheumatoid factor tests may be part of clinically appropriate
laboratory investigations. Analyses of synovial fluid can be done to help rule out alternative
conditions. The white blood cell count in osteoarthritis is often fewer than 500 cells per mm? (0.5
x 109 per L) and is primarily made up of mononuclear cells. White blood cell counts in
inflammatory aspirates are often more than 2,000 cells per mm® (2.0 x 109 per L), and
neutrophils are typically the most prevalent cell type(Hinton et al. 2002).

A narrowing of the joint space, the development of osteophytes, the presence of pseudocysts in
the subchondral bone, and an increase in subchondral bone density are all osteoarthritis-
confirming findings(Kraus 1997). To be sure, osteoarthritis can still be diagnosed even in the
absence of radiographic abnormalities(Buckwalter and Lane 1997). The existence of
radiographic abnormalities in the absence of symptoms should not result in the diagnosis of
osteoarthritis, as many patients with radiographic changes compatible with osteoarthritis are
asymptomatic or do not display any disability(Spector et al. 1996).

2.3. Diagnosis of Psoriatic Arthritis

The history, physical examination, typical lack of RF, and radiographic findings are the main
factors used to make the diagnosis. The physical examination includes determining the number,
distribution, and locations of the affected joints as well as the existence of psoriatic skin
lesions(Barth 1997). Most people with psoriatic arthritis are seronegative for RF, although 5% to
9% of patients do have RF identified(Alonso et al. 1991). Since the RF test has a high rate of
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false-positive results, a diagnosis must be made using the results in conjunction with additional
physical findings(Gardner and Kadel 2003). Elevated erythrocyte sedimentation rate (ESR) and
other acute-phase reactants, especially C-reactive protein, are the most typical laboratory
abnormalities in psoriatic arthritis patients(Rahman et al. 2001).

Imaging methods for the diagnosis of PsA include radiography, ultrasonography, MRI, computed
tomography (CT), and bone scintigraphy(Sankowski et al. 2013). MRI and ultrasonography are
now frequently used to evaluate PsA, providing more details about the pathophysiology of the
condition. Bone destruction and proliferation are the radiological findings that are most typical
with PsA(Moller et al. 2009). In order to investigate subclinical Achilles tendon enthesopathy
and confirm a diagnosis in symptomatic patients, ultrasonography is a reliable approach(De
Simone et al. 2003). This technique can be utilized to detect retrocalcaneal or preAchilles
bursitis, rupture, peritendinitis, and acute or degenerative tendinitis(De Simone et al. 2003). In
order to distinguish PsSA from rheumatoid arthritis, extra synovial involvement is typically
secondary to synovial inflammation, which has been discovered by MRI examination to be a
more accurate method of diagnosis for PsA(Schwenzer et al. 2010). Another helpful method for
identifying PsA is CT. A limited role for CT played in the diagnosis of peripheral joints,
although it may help evaluate spine illness(Laura C. Coates et al. 2012). Multiple psoriasis-
affected sites, including the skin, joints, tendons, entheses, and nails, can be thoroughly analyzed
using radiography for morpho-structural and blood flow changes(Gutierrez et al. 2010).

3. TREATMENT

3.1. Pharmacological treatment of Arthritis

The intervention was defined as any disease modifying antirheumatic drug (DMARD), either
biological (b DMARD) or synthetic (sSDMARD), the latter in turn including conventional
(csDMARD) and targeted (tsDMARD) sDMARDs;(Smolen et al. 2014) systemic
glucocorticoids; non-steroidal anti-inflammatory drugs (NSAIDs) or any combination of them.
The following bDMARDs were included: anakinra, infliximab, etanercept, adalimumab,
rituximab, abatacept, tocilizumab, golimumab, certolizumab pegol, ustekinumab (UST),
secukinumab (SEC), brodalumab, ixekizumab, in all formulations, and duration, as well as
biosimilars if data were available. Similarly, all sDMARDs were considered, including
csDMARDs  previously analysed in PsA: methotrexate (MTX), leflunomide,
hydroxychloroquine, sulfasalazine, gold/auranofin, azathioprine, chlorambucil, chloroquine,
ciclosporine, cyclophosphamide, mycophenolate, minocycline or penicillamine, but also the
tsDMARDs apremilast (APR) and tofacitinib. The comparator was any bDMARD, sDMARD,
glucocorticoid, NSAID, combination of any of these or placebo (PBO)(L. C. Coates, Fransen,
and Helliwell 2010).

Sr. | Drug Brand Name | Dose Mechanism of | References
No. Action
1. Acetaminophen Panadol 4 g/day, orally | Inhibits (Towheed et
(paracetamol) prostaglandin al. 2006)
synthesis by
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reducing the | (Iversen,
active form of | Bjertnes,
COX-1 and | and Skudal
COX-2 enzymes | 2014)
2. | Ibuprofen Motrin (400 - 600 mg | Inhibits (Chou et al.
thrice  daily) | prostaglandin 2011)
with the | synthesis by
maximum  of | reducing the
3200 mg/day active form of
COX-1 and
COX-2 enzymes
3. Diclofenac Zorvolex 50 mg - 75 mg | Inhibition of | (Ghione et
twice daily | prostaglandin al. 2018)
with a | synthesis by
maximum  of | inhibiting
200 mg/day cyclooxygenase-
I (COX-1) and
cyclooxygenase-
2 (COX-2) with
relative
equipotency.
4. Codeine Panadeine 15-60 mg PO | changing the | (Sehgal,
g4-6hr PRN way the brain | Colson, and
and nervous | Smith 2013)
system respond
to pain
s. Glucocorticoids Aristocort 7.5 mg/d, Oral | inhibition of the | (Pelletier et
or Parenteral | HPA axis via | al. 1987)
route repression of
CRH and ACTH | (DeLay et al.
expression 2009)
6. Hydroxychloroquine | Plaquenil 200 mg po bid | Modulates (Case 2001a)
cytokine
secretion, (Jessop et al.
lysosomal 1998)
enzymes, and
macrophage
function
7. Cyclosporin Gengraf 2.5 mg/kg/day- | Inhibits (Case 2001b)
4.5 mg/kg/day | production  of
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po in  bid
dosing

IL-2
T-cell cytokines

and other

Azathioprine

Imuran

1.5-2.5
mg/kg/day po
qd

Inhibits  purine
metabolism,
thereby
inhibiting DNA
synthesis and
cellular
proliferation

(Stolk et al.
1998)

(Woodland
et al. 1981)

Sulphasalazine

Azulfidine

2-3 g/day in
po in bid
dosing

Modulates  B-
cell response and
angiogenesis

(Plosker and
Croom 2005)

10

Methotrexate
(MTX)

Folitrax

2.5 milligrams
(mg) 2 to 4
times a week

Methotrexate
inhibits
activation of
nuclear factor-
kB (NF-kB) by
increasing both
adenosine
release and
activation of
adenosine
receptor Aj, and
by inhibiting the
reduction of
BH2 to BH4

(Cronstein
and Aune
2020)

11.

Leflunomide

Arava

20 mg once
daily

Inhibit the
mitochondrial
enzyme
dihydroorotate
dehydrogenase
(DHODH)

(Fox et al.
1999)

12.

Certolizumab pegol

Cimzia

400 mg or 200
mg every 2
weeks

Inhibit  TNF-a
biologic activity,
TNFi reduce IL-
23 production
from
inflammatory
dendritic cells as
well as Th17 cell

(Esposito et
al. 2020)
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13.

Adalimumab

Amgevita

40 mg every
other week

It inhibits TNF-a
interaction with
pS5 (TNFR1)
and p75
(TNFR2) cell
surface TNF
receptors

(Brankov

and Jacob

2016)

14.

Infliximab

Remicade

S mg/kg/ L.V./
regimen at O,
2, and 6 weeks

Infliximab is a
rDNA-derived
chimeric IgG
monoclonal
antibody protein,
contains both
murine and
human
components that
inhibit (TNF-a),
This inhibition
of TNF-a stops
inflammatory
reaction

(Urbanek
2017)

15.

Etanercept

Enbrel

50 mg
subcutaneously
once a week

Etanercept
(TNF) inhibitor;
the drug binds
TNF-a and TNF-
BTNF is a
cytokine that can
bind to (TNFR1)
or (TNFR2) and
is involved in
inflammation
and the immune
response.

(Azevedo et

al. 2015)

(Zhao,
Mysler,

and

Moots 2018)

16.

Ustekinumab

Stelara

45 mg
subcutaneously
initially and 4
weeks later

Ustekinumab

mediates the
body's T-cell
response by
acting as an

(Cingoz
2009)
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antagonist
against
interleukin-12
(IL12)
interleukin-23
(IL23)

and

3.2. Non Pharmacological Treatment for Arthritis
Importantly, patients with high levels of self-efficacy in their treatment of their arthritis report
less pain, exhaustion, physical impairment, and emotional anguish(Liu, Xu, and Wang 2017).
Self-efficacy and coping skills appear to be strongly associated, and in arthritis sufferers, this
may prevent anxiety brought on by pain(Strahl, Kleinknecht, and Dinnel 2000). Several non-
pharmacologic therapy modalities, such as self-management with a focus on exercise,
mindfulness based interventions (MBIs), and cognitive behavioural treatments (CBTs), have

been popular in recent years.

Sr. | Treatment General Description | Programs Result References

No. | options

1. Self- Group or online | Arthritis Self- | Self- (K. R. Lorig
Management programmes that | Management | management et al. 2001)

support disease | Program techniques may

understanding, operate as a | (Kate R.
emphasize the moderator  in | Lorig et al.
individual's the relationship | 2004)
involvement in between  self-

controlling efficacy and | (Ndosi et al.
symptoms, emotions, physical 2016)

and medicines, and activity.

encourage good

lifestyle habits

including food and

exercise.

2. Mindfulness Group-based Internal Through (Kabat-Zinn
Based therapies that often | family emotion control | 1982)
Interventions last 8 weeks or | systems, and positive

longer and  are | mindfulness | reevaluation (DiRenzo et
intended to teach | attention and | mindfulness al. 2018)
people how to | awareness may  increase
practice mindfulness | training, self-efficacy. (Smith  and
by being mindful in | mindfulness- Zautra 2008)
the moment and not | based
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passing  judgment. | cognitive
Traditional sitting | therapy
meditations, whole- | (office), and
body scans, moderate | vitality
yoga, and diverse | training
activities to deal with | programme.
pain, physical

sensations, and

emotions are

frequently included

in programmes.

3. Cognitive The link between | (Traditional) | Through (Olason et al.
Behavioral thoughts,  physical | Cognitive reorganizing 2018)
Therapy symptoms, and | Behavioral unhealthy

behaviors is  the | Therapy, Pain | attitudes and | (Turner et al.
subject of | Coping Skills | behaviors with | 2016)
individualized Training an emphasis on
psychotherapy, symptom (Bennell et
which can be management al. 2018)
conducted in person and symptom
or online. prediction,

CBT may

increase  self-

efficacy.

4. Exercises Physical  exercises | Participate in | Dynamic (Caspersen,
and sports can be | exercise exercises, Powell, and
recommended to | programmes, | occupational Christenson
patients with early | Aerobic therapy, and | 2013)

RA; muscle strength | exercise hydrotherapy

exercises are can be applied | (Lineker et

advisable as treatment | al. 2001)
adjunct to
pharmaceutical | (Brodin et al.
interventions in | 2008)
patients  with
early arthritis

S. Massage Massage reduces the | A form of | Systematic (Ernst 2004)
pain of  smooth | manual manipulation of
muscles. therapy, soft tissues of | (Ernst 2003)

the body for
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pain reduction
or other
therapeutic
purposes

6. Diet Dietary measures | Lifestyle Dietary therapy | (Rayman and
may be appropriate | advice should | is an area of | Pattison

in patients with early | be given to all | self-help which | 2008)

RA to correct | RA  patients | RA patients

nutritional to encourage | frequently want | (Westhoff,
deficiencies smoking to explore, | Rau, and
cessation, typically in the | Zink 2007)
dietary early stages of
modification, | disease, Studies | (Van Der
weight of dietary | Helm-van

control and | interventions in | Mil et al.
exercise. the 2008)
management of
musculoskeletal | (Garcia-Poma
conditions have | et al. 2007)
recently  been

reviewed

4. FUTURE DIRECTIONS

Despite significant progress in the pharmacotherapy of arthritis, some patients continue to suffer
from progressive and disabling arthritis. In an attempt to understand developing potentially
curative therapy, multiple avenues of research are currently underway.

Current experience with biological agents has confirmed the effectiveness of TNF-a blockade in
the treatment of RA. Key signalling molecules, such as p38 mitogenactivated protein kinase,
nuclear factor-kappa B and c-Jun N-terminal kinase, are involved in modulating the gene
transcription and mRNA translation of multiple inflammatory cytokines, including TNF-a.
Studies assessing inhibitors of these key signalling molecules are in progress.

There is a large body of evidence which suggests that T cells serve a key role orchestrating the
immune-driven inflammatory response in RA. Productive immune responses require T-cell
activation. Currently, the most interest in taking advantage of such an approach has been in
altering the function of the CD80-CD86/CD28-CTLA-4 (cytotoxic T-lymphocyte-associated
antigen) co-stimulatory complex. CD28 and CTLA-4 are present on T cells and bind to CD80
and CD86 molecules present on antigen-presenting cells. CD28 potently stimulates T cells,
whereas CTLA-4 serves an inhibitory role. CTLA-4-Ig, a soluble fusion protein of human
CTLA-4 combined with the Fc portion of human IgG, has been developed in an attempt to down
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regulate T-cell responses(Moreland et al. 2002)(Abrams et al. 1999)(Webb, Walmsley, and

Feldmann 1996).

Rituximab is a chimeric monoclonal antibody against CD20, which is present only on the surface

of resting and activated mature B cells. It has been used successfully in B-cell-mediated diseases

such as non-Hodgkin’s lymphoma, idiopathic thrombocytopenia, and autoimmune haemolytic
anaemia. In preliminary controlled studies, rituximab has been shown to be efficacious in
refractory RA. Further trials are currently ongoing to validate these earlier findings and to define

the optimal treatment paradigms(Reduction et al. 2021).

There are various other potential strategies for modulating the immune system in an effort to

improve disease outcome. For example, clinical trials assessing the use of agents that modulate

the function of adhesion molecules, chemokines and other cytokines are underway. Given the
success of the biological therapies brought to the clinic to date, there has been a great deal of
interest in identifying subsets of patient who may be the most appropriate candidates for specific
therapies. A greater understanding of genomics and proteomics may allow the refinement of
therapeutic strategies for individual patients with RA, thereby optimizing efficacy while
minimizing toxicity(De Vita et al. 2002)(Leandro, Edwards, and Cambridge 2002)(Zaja et al.

2002) (Kohler et al. 2019).

S. CONCLUSION

This review has provided a thorough summary of the information on the many forms of arthritis,

including Rheumatoid Arthritis (RA), Osteoarthritis (OA), and Psoriatic Arthritis (PsA), as well

as possible diagnostic techniques (serological and radiographic).Before further conclusive
findings were produced, a viable strategy required the development of anti-CD20 treatments.

Prof. Smolen's contributions to the subject of autoantibodies cannot be adequately summed up in

a review article's brief section, therefore for readers who are interested; we direct them to a

lovely review that was published in the Journal of Experimental Medicine(Tan and Smolen

2016). The ultimate objective of RA care is to begin an intensive pharmacological regimen in

order to achieve full remission, or at the very least, a marked improvement in symptoms and

clinical indicators. The outcomes of the studies were used to create novel therapy strategies and
to better understand the pathophysiological pathways, making RA a more manageable disease.

Abbreviations: R.A —Rheumatoid Arthritis, RF- Rheumatoid Factor, CR- Conventional

radiography, OA-Osteoarthritis, PET- positron emission tomography
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