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Abstract

Rheumatoid arthritis (RA) is far more than just joint pain-it's a chronic, autoimmune condition that disrupts daily life and
challenges healthcare systems worldwide. It begins silently, with the immune system mistakenly turning on the body's own
joints, leading to inflammation, swelling, and progressive damage. But RA rarely stops at the joints. It can impact the lungs,
heart, eyes, and even mental well-being, making it a truly systemic disease. Its roots lie in a mix of genetic susceptibility-like
HLA-DR4-and environmental triggers such as smoking and infections. Fortunately, advances in early diagnosis, especially
through the 2010 ACR/EULAR criteria, along with blood markers like anti-CCP and RF, have made it easier to identify the
disease before permanent damage occurs.The treatment landscape has transformed dramatically. We now have disease-
modifying drugs (DMARDs), biologic therapies, and JAK inhibitors that target inflammation at its source. Complementary
strategies-like exercise, physiotherapy, and digital monitoring tools-empower patients to take control of their condition. Yet,
despite these advancements, challenges remain: delayed diagnosis, high treatment costs, drug resistance, and unequal access to
care continue to hinder progress, especially in low-resource settings. Looking ahead, promising innovations like stem cell
therapy, immunomodulatory vaccines, and microbiome-based interventions are paving the way toward a more personalized
and hopeful future for people living with RA.
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researchers make significant strides in understanding its
DOTI: https://doi.org/10.38022 /ajhp.v5i2.103 underlying mechanisms. Despite this, the burden of RA

remains high, with around 1 in every 100 people affected
globally. Women are disproportionately affected, and
many patients experience not only physical pain but also
emotional and financial strain due to the disease’s long-
term nature [3]. In today’s world, where early intervention
and targeted therapies have become increasingly
available, RA still presents significant challenges. Delayed
diagnosis, treatment resistance, and uneven access to

Introduction

Rheumatoid arthritis (RA) is more than just a disease of
the joints-it's a chronic, systemic autoimmune condition
that impacts millions of lives worldwide. At its core, RA
involves the immune system mistakenly attacking the
body’s own healthy tissues, particularly the synovial lining
of the joints [1]. This results in persistent inflammation,
pain, swelling, and, over time, irreversible joint damage
and disability. What makes RA particularly complex is that
it doesn’t confine itself to just the joints-it can also affect
the lungs, heart, eyes, skin, and even blood vessels, making
it a truly systemic illness [2]. Historically, RA has puzzled
physicians and researchers alike. Early descriptions of
joint deformities go back as far as ancient Egyptian and
Native American skeletal remains. Yet, it wasn’t until the
1800s that the disease began to be understood as distinct
from other types of arthritis. Over the past few decades,

specialized care are just a few of the hurdles patients and
healthcare systems continue to face. Moreover, the
connection between RA and other chronic diseases like
heart disease and depression reinforces the importance of
treating it as a whole-body condition rather than a joint-
specific problem [4]. This review seeks to explore the full
spectrum of RA-from what causes it, how it progresses,
and how it's diagnosed, to the ways in which it can be
treated and possibly even prevented in the future. By
delving into current understanding and future directions,
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we aim to offer a clearer picture of RA’s complexities and
how they can be managed with a multidisciplinary,
patient-centered approach.

Pathophysiology of Rheumatoid Arthritis
Rheumatoid arthritis (RA) is not just a “joint disease”—it’s
the story of a misfiring immune system that turns against
the very body it's meant to protect. At its core, RA is an
autoimmune condition where the immune system
mistakenly identifies the body's own joint tissues as
threats, launching a prolonged and destructive attack.
What starts as a few swollen fingers can, over time, evolve
into severe disability and systemic complications if not
addressed early[5].

Where It All Begins: A Case of Mistaken Identity

The trouble often starts in people with a genetic
predisposition-those carrying genes like HLA-DR4 or HLA-
DR1-and is triggered by environmental exposures such as
cigarette smoke or chronic infections. In these individuals,
the immune system loses its sense of “self.” It starts
recognizing the body’s own proteins, especially those that
have been chemically modified (citrullinated), as enemies.
Specialized immune cells like dendritic cells present these
proteins to T cells, setting off a chain reaction of immune
activation[6].

Autoantibodies: The Silent Alarm

Soon, autoantibodies such as rheumatoid factor (RF) and
anti-cyclic citrullinated peptide (anti-CCP) appear in the
blood—sometimes years before symptoms begin. These
antibodies form immune complexes that settle in the
joints, creating inflammation and drawing in even more
immune cells to the scene. The presence of anti-CCP is
particularly telling, often indicating a more aggressive
form of the disease[7].

The War Zone: Synovium and Pannus

The real battleground in RA is the synovium, the soft
tissue that lines the joints. In a healthy person, this lining
is thin and smooth, allowing joints to move freely. But in
RA, it becomes thickened and inflamed, eventually
transforming into a destructive tissue called pannus. This
pannus acts like a biological wrecking ball—it invades
cartilage and bone, releasing enzymes that break down the
joint from within. Over time, this leads to deformities,
stiffness, and chronic pain[8].

The Messengers of Inflammation: Cytokines

Driving this entire process are inflammatory messengers
known as cytokines. Chief among them is TNF-alpha,
which fuels inflammation and bone destruction. Others
like IL-1 and IL-6 amplify the damage, causing systemic
symptoms such as fatigue, fever, and even anemia. These
cytokines have become central to modern treatment, with
biologic drugs specifically designed to block their harmful
effects and offer relief that was once thought impossible
[9].

Beyond the Joints: RA’s Systemic Footprint

Though the joints are the most obvious targets, RA doesn’t
stop there. Over time, it can affect the heart, lungs, skin,
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and eyes. It increases the risk of cardiovascular disease,
causes lung fibrosis, and can lead to vasculitis—a serious
inflammation of blood vessels. For patients, this means RA
isn’t just about achy knees or stiff fingers—it's about
fatigue that lingers, shortness of breath, and a reduced
quality of life [10].
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Figure 01: Pathophysiology of Rheumatoid Arthritis

Genetic and Environmental Risk Factors
Rheumatoid arthritis (RA) doesn’t just appear overnight-
it's the result of a long, subtle interplay between our
genes, our environment, and sometimes, our lifestyle.
While we may inherit a certain vulnerability, it often takes
a specific environmental “trigger” to ignite the disease
[11].

One of the strongest genetic links to RA is the presence of
certain HLA-DRB1 alleles, particularly HLA-DR4 and HLA-
DR1. These genetic markers encode proteins involved in
presenting antigens to the immune system—and in RA,
they seem to present the wrong ones, tipping the immune
system toward autoimmunity. In addition to HLA genes,
variants in PTPN22 (which regulates immune cell
signaling) and STAT4 (which influences T-cell activity)
have also been linked to increased RA risk. Together, these
genes create a predisposition that may remain silent
unless triggered [12].

But genes don’t act alone. Increasingly, researchers are
turning their attention to epigenetics-the changes in gene
expression caused by lifestyle and environment. For
example, inflammation, stress, and toxins can “switch on”
or “switch off” genes, making even those without a strong
genetic history vulnerable to RA. Among the most studied
environmental triggers is smoking, which not only
increases the risk of developing RA but also worsens its
severity, especially in anti-CCP positive
Infections-particularly those involving the respiratory or
gut systems-may act as initial sparks that activate
autoimmunity in genetically susceptible individuals. The
gut microbiome also plays a role; imbalances in gut
bacteria can influence immune responses and promote

individuals.
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inflammation [13,14].Interestingly, hormones and gender
also matter. Women are two to three times more likely to
develop RA than men, suggesting that hormonal factors—
like estrogen—may regulation.
Fluctuations during pregnancy, menopause, or with
hormonal therapies can alter disease activity, adding
another layer of RA’s onset and
progression[15].

influence immune

complexity to

Clinical Manifestations

Rheumatoid arthritis often begins subtly—a little stiffness
in the fingers, some aching in the wrists, fatigue that won'’t
go away. But over time, these early signs evolve into a
recognizable pattern that can significantly affect quality of
life.One of the hallmark features of RA is symmetrical joint
inflammation-meaning both sides of the body are affected
equally. Patients often describe morning stiffness that can
last for an hour or more, making simple tasks like
brushing teeth or holding a cup of -coffee feel
overwhelming. This stiffness typically eases with
movement, which distinguishes RA from other joint
conditions like osteoarthritis [16]. The joints most
commonly affected are the small ones—hands, wrists,
knees, ankles, feet—especially the
metacarpophalangeal (MCP) and proximal interphalangeal
(PIP) joints. Over time, inflammation in these joints can
lead to visible deformities such as ulnar deviation, swan-
neck deformities, and joint contractures, especially if the
disease is not well-controlled. But RA isn’t limited to the
joints. In many patients, beyond the
musculoskeletal system. Extra-articular manifestations
can involve the lungs (interstitial lung disease, pleural
effusions), skin (rheumatoid nodules), eyes (scleritis, dry
eye), and heart (pericarditis, accelerated atherosclerosis).
These complications often signify more severe disease and
carry a higher risk of morbidity.[17]

and

it extends

Diagnostic Criteria and Tools

Early and accurate diagnosis of rheumatoid arthritis (RA)
is crucial for initiating timely treatment and preventing
long-term disability. The 2010 ACR/EULAR Classification
Criteria serve as a global benchmark, offering a point-
based system that considers joint involvement, serology
(RF and anti-CCP), acute-phase reactants (ESR and CRP),
and symptom duration. A score of 26 out of 10 confirms a
diagnosis of RA, even in the absence of classic erosions,
making this system more sensitive for early disease
detection. Clinical examination remains a cornerstone of
diagnosis. It includes joint inspection and palpation to
assess for swelling, tenderness, and symmetry, with a
focus on small joints such as the wrists and fingers.
Standardized scoring systems, like the 28-joint count, help
evaluate disease activity and monitor treatment response
[18].

Laboratory markers offer critical diagnostic and
prognostic information. Elevated ESR and CRP reflect
systemic inflammation. Rheumatoid Factor (RF) is present
in 60-70% of patients but lacks specificity, while anti-CCP
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antibodies are more specific for RA and often indicate a
more aggressive disease course [19].

Imaging modalities play a key role in diagnosis and
monitoring. X-rays detect joint space narrowing and
erosions in later stages, while MRI and ultrasound can
identify early synovitis, bone marrow edema, and active
Ultrasound with power Doppler is
particularly useful in clinical practice due to its non-
invasiveness and bedside utility [20].

inflammation.

Table 01: Diagnostic Tools for Rheumatoid Arthritis

Tool/Criteria Purpose

2010
Criteria

ACR/EULAR | Confirm early RA with scoring

system

Clinical Examination | Detect swollen, tender joints

RF & Anti-CCP Identify autoantibodies specific to

RA
ESR & CRP Measure inflammation level
X-ray Detect late-stage joint damage
MRI & Ultrasound Identify early synovitis and
inflammation

Disease Progression and Complications

Without treatment, RA typically follows a progressive and
debilitating course. The disease often begins insidiously,
with joint stiffness and fatigue, but can rapidly evolve into
permanent joint destruction. If unchecked, chronic
inflammation leads to erosions, deformities, and loss of
joint  function. Deformities such as
boutonniére, and ulnar deviation are classic features in
advanced disease.As joint mobility declines, patients often
experience disability and reduced independence, affecting
personal, social, and occupational functioning. Many are
forced into early retirement or become dependent on
caregivers, contributing to significant emotional and
financial burdens [21,22].

RA also has systemic implications. Chronic inflammation

swan-neck,

increases the risk of cardiovascular disease—a leading
cause of death in RA patients. Pulmonary complications,
such as interstitial lung disease and pleuritis, further
contribute to morbidity.The psychological impact of RA is
profound. Persistent pain, fatigue, and loss of function
often lead to depression, anxiety, and social isolation. The
unpredictable nature of disease flares adds to emotional
distress and impairs quality of life[23].

Treatment Approaches

The therapeutic landscape of RA has evolved dramatically,
shifting from symptom relief to targeted disease control.
The primary goal is to achieve remission or low disease
activity using a combination of pharmacological and non-
pharmacological strategies[24-26].




’ Puppala. H. et al., Asian Jour Hosp Phar, Vol: 5, Issue: 2, 2025; 35-39

Conventional synthetic DMARDs (csDMARDs) remain the
foundation of treatment, with methotrexate as the first-
line agent due to its effectiveness and safety profile. It can

| be used alone or in combination with other DMARDs to
enhance efficacy.

Biologic DMARDs (bDMARDs) are employed in patients
with inadequate response to csDMARDs. These include
TNF inhibitors (e.g, adalimumab, etanercept) and IL-6
inhibitors (e.g., tocilizumab), which directly block key
inflammatory cytokines involved in RA pathogenesis.

Targeted synthetic DMARDs (tsDMARDs), such as JAK
inhibitors (e.g., tofacitinib, baricitinib), are oral agents that
inhibit intracellular signaling pathways
immune activation, offering an effective alternative for
biologic-refractory patients.

involved in

Glucocorticoids and NSAIDs provide rapid symptomatic
relief during flares but are not ideal for long-term use due
to potential side effects, including osteoporosis and
cardiovascular risk.

| Table 02: Treatment Approaches for Rheumatoid Arthritis

Treatment Type Use
Methotrexate First-line treatment to control
(csDMARD) RA
Biologics (TNF/IL-6 For moderate-severe RA not
Inhibitors) controlled by csDMARDs
JAK Inhibitors Oral option targeting immune
(tsDMARDs) pathways
Steroids & NSAIDs Short-term relief during flares

Support joint health and

Exercise & Diet 1
mobility

Emerging Therapies and Future Directions

Ongoing research in RA is steering toward precision
medicine, aiming to tailor treatments based on individual
patient profiles. Novel biomarkers are being explored to
predict therapeutic response and monitor disease activity
more effectively than traditional measures[27].

Stem cell therapy offers
damaged joint tissues and modulating immune responses,

promise for regenerating

though it remains experimental. Similarly, gene-editing
techniques, such as CRISPR-Cas9,
investigation to correct immune dysregulation at the
genetic Another exciting
immunomodulatory vaccines,
immune tolerance to self-antigens and reduce disease
activity without suppressing the immune
system[28]. The gut microbiome has also emerged as a
critical player in RA. Dysbiosis has been linked to disease
onset, and microbiome-targeted therapies are being
developed to reestablish gut-immune balance. Digital
health innovations, including smartphone apps for

are under early

level. avenue involves

which aim to restore

entire
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symptom tracking, remote monitoring tools, and
telemedicine platforms, transforming disease
management, especially in remote and underserved

populations [29].

are

Challenges in Management

Despite significant therapeutic advances, RA management
still faces multiple challenges. One of the most critical is
delayed diagnosis, often due to misinterpretation of early
symptoms or lack of access to rheumatologists [30]. These

delays compromise the effectiveness of early
interventions. Some patients experience treatment
resistance or intolerance to DMARDs, necessitating

frequent therapy changes and close monitoring. The
economic burden of biologics and JAK inhibitors limits
their accessibility, particularly in low- and middle-income
countries, creating disparities in care [31].

Patient adherence is another major hurdle. Complex
treatment regimens, fear of side effects, or poor
understanding of disease mechanisms can reduce
compliance. Education, counselling, and shared decision-
making are vital to improving adherence. In low-resource
settings, limited availability of diagnostic tools, trained
specialists, and advanced therapeutics further hampers
effective management. Addressing these gaps requires
policy-level  interventions, affordable
strategies, and global collaborations [32].

medication

Conclusion

Rheumatoid arthritis is not just a diagnosis—it’s a lifelong
journey of managing pain, unpredictability, and the fear of
losing independence. While modern medicine has made
great strides in demystifying and treating this condition,
many patients still struggle with delayed diagnoses,
limited access to advanced therapies, and the emotional
toll of chronic illness. Medications like methotrexate,
biologics, and JAK inhibitors have brought hope, offering
real disease control rather than just symptom relief. But
RA management is more than prescriptions—it's about
empowering patients through education, supporting them
with rehabilitation, and addressing the mental and social
aspects of chronic disease.Emerging treatments and digital
health tools are painting a more optimistic picture, yet we
must work harder to ensure these breakthroughs reach
everyone, not just the privileged few. By embracing a
holistic, patient-centered approach, we can help people
with RA not just survive—but truly live—despite the
weight of this complex autoimmune condition.
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