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Abstract:

Rheumatoid arthritis (RA) is a chronic, systemic, autoimmune inflammatory disease that mainly involves the
synovial joints and has a prevalence of about 0.5-1% worldwide and high socioeconomic impact. This review
article provides an in-depth discussion of the epidemiology, etiopathogenesis, immunological mechanisms,
clinical manifestation, diagnostic criteria, pharmacological treatment, monitoring and follow-ups, drug
interaction, non-pharmacological treatment and emerging therapeutic targets in RA based on the existing
evidence-based literature and clinical guidelines.

Pathogenesis is a complex interaction of genetic susceptibility (especially HLA-DRBL1 alleles), environmental
factors (smoking, microbial antigens), and disregulated innate and adaptive immune reactions with T-cell
activation, B-cell autoantibody production, and amplification of cytokine cascades. The most important pro-
inflammatory mediators include Tumor Necrosis Factor-alpha (TNF- 6 ), Interleukin-6 (IL-6), and Interleukin-1
(IL-1) are the drivers of synovitis, pannus formation, cartilage erosion and bone destruction.

Treat-to-target (T2T) is a pharmacological approach to managing arthritis that uses conventional synthetic
DMARDs (csDMARDs) starting with methotrexate (MTX) as anchor drug. TNF inhibitors, IL-6 receptor
antagonists, and B-cell/T-cell modulators, as well as targeted synthetic DMARDs (tsDMARDS) like JAK inhibitors
are used in the refractory disease. The role of the pharmacist in medication counseling, monitoring of adverse
drug reactions and patient education is brought to the fore. The parameters and drug interaction as well as
patient-centered outcomes such as disease activity scoring and quality of life are monitored in detail.
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1. INTRODUCTION:

Rheumatoid arthritis (RA) is amongst the most common autoimmune rheumatic diseases in the world and one of
the major causes of chronic disability, pain and low quality of life. This condition was first described in detail by
Augustin Jacob Landre-Beauvais in 1800, and later in detail by Alfred Garrod who in 1859 gave the name
rheumatoid arthritis to it, and has baffled clinicians and researchers over the last 200 years. RA is currently
estimated to impact 18 million individuals worldwide with India comprising a significant share of the disease
burden since it has a large population and rising disease burden in the working-age population.

Contrary to osteoarthritis, which is mainly a degenerative process, RA is marked with immune-mediated synovial
inflammation that, when untreated, leads to irreversible destruction of joints, systemic organ involvement, and
early mortality, mainly caused by cardiovascular disease. The financial effect is immense- direct healthcare
expenses, lost work and disability costs have a heavy burden on patients, their families and the system. RA is a
common occurrence in the ESI (Employees' State Insurance) hospital environment with working age insured
employees and their dependants so that the overall management of RA is specifically relevant to pharmacy
practice.

The last two years have seen a paradigm shift in the management of RA with the creation of specific biologic
drugs and the introduction of the treat-to-target (T2T) paradigm. This is a review article that summarizes the
existing information about RA in terms of epidemiology and emerging treatment options, and specifically focuses
on the use of the pharmacist in the multidisciplinary approach to treating RA patients in institutions like ESI
hospitals.

Table : Overview of Rheumatoid Arthritis — Key Epidemiological and Clinical Parameters

Parameter Details

Disease Type Chronic, systemic autoimmune inflammatory arthritis

Prevalence 0.5-1% of global population; ~8—10 million in India (estimated)
Peak Onset Age 30-60 years; can occur at any age
Sex Ratio (F:M) 2-3:1 (females more commonly affected)
Primary Target Synovial joints (especially small joints of hands and feet)
Key Biomarker Rheumatoid Factor (RF), Anti-CCP antibodies (ACPA)

Complications Joint destruction, cardiovascular disease, osteoporosis, infections

Mortality Risk Life expectancy reduced by 5-10 years if poorly controlled

2. EPIDEMIOLOGY the age group most affected by RA and thus timely

RA is also estimated to impact about 0.5-1% of
adults globally, with the incidence of the disease
estimated to be 20-50 new cases per 100,000 people
annually. The disease shows female predilection
with women being 2-3 times more likely to develop
RA as compared to men, though this sex difference
declines with age. The onset of the peaks is usually
between the fourth and sixth decades of life, but RA
can even occur in young children (juvenile RA/JRA)
or the elderly (elderly-onset RA/EORA) over 60
years.

In India, it is estimated that there are 0.55-0.75%
which is about 8-10 million people with RA. Indian
Subcontinent studies have shown some unique
features in contrast to the Western cohorts, such as
more positive anti-CCP antibodies at diagnosis,
more functional disability at diagnosis due to late
diagnosis, and more prevalent in urban versus rural
groups. In ESI hospital populations, the age group of
industrial workers aged between 35 and 55 years is

diagnosis and treatment is essential to maintain
occupational functioning.

Risk factors of RA development include: female
seX, 40-60 years of age, genetic involvement (HLA-
DRB1 alleles), family history of RA, cigarette
smoking (the most significant modifiable
environment risk factor - linked to anti-CCP positive
RA), obesity (BMI >30 kg/m 2), silica dust exposure
(occupational risk, especially in ESI industrial
worker groups), hormonal It is important to note that
smoking has been found to cause a 1.5-2.5 fold risk
of RA and a more severe radiographic progression.

3. ETIOPATHOGENESIS AND
IMMUNOPATHOLOGY

3.1 Genetic Factors

Genetic predisposition has a contribution of around
50-60 percent in the development of RA. The closest
linked genetic loci are in the Major
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Histocompatibility Complex (MHC), namely the
HLA-DRBL alleles which encode the shared epitope
(SE) - an evolutionarily conserved amino acid
sequence (QKRAA/QRRAA/RRRAA) at 7074 of
the HLA-DRBL chain. HLA-DRB1*04:01, *04:04,
*01:01, and *01:02 alleles carry the highest RA risk.
Examples of non-HLA  susceptibility loci
encompass PTPN22 (protein tyrosine phosphatase
non-receptor type 22, which affects T-cell
signaling), CTLA4 (T-cell co-stimulation), PADI4
(peptidylarginine deiminase 4, which is involved in
citrullination), STAT4, and IRF5, amongst more
than

3.2 Triggering Factors and Environmental.

Autoimmunity is triggered through environmental
factors and genetic predisposition. Cigarette smoke
enhances protein citrullination in the lungs, and
produces neo-antigens that can induce the
production of anti-CCP antibody in genetically
susceptible individuals several years before the
onset of clinical arthritis (the pre-clinical RA phase).
The ability to produce citrullinated peptides has
implicated periodontal bacteria (Porphyromonas
gingivalis), dysbiosis of the gut microbiome, and
changes in the respiratory microbiome. Other causal
agents have also been postulated (viral triggers:
Epstein-Barr virus, parvovirus B19,
cytomegalovirus) but there is no firm causal
evidence.

3.3 Immunopathogenesis: The RA Synovium.

Chronic, progressive synovitis is the main
pathological process of RA. Normal synovium Joint
homeostasis is ensured by a thin layer (1-2 cell
thick) of fibroblast-like synoviocytes (FLS) and
macrophage-like synoviocytes (MLS) that lines the
synovium. In RA, this lining swells tremendously
(810 cell layers), filled with activated T
lymphocytes (mainly CD4+ Th1 and Th17 cells), B
cells, plasma cells, macrophages, mast cells, and
dendritic cells, to create an aggressive invasive
tissue known as pannus.

The immunopathological cascade follows: (a)
Antigen-presenting cells (APCs) expose
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citrullinated peptides (using MHC I1) to the CD4+ T
cells — T-cell activation and differentiation into
Th1 (IFN-7 producing) and T17 (IL-17 producing)
subsets. (b) T cells activate B cells — differentiation
of plasma cells (into RF (IgM antibody against Fc
portion of IgG) and ACPA/anti-CCP antibodies. The
deposition of immune complex stimulates the
complement and macrophages. (c) A cytokine
cascade is generated by the activated macrophages,
FLS, and T cells: TNF-a, IL-1b, IL-6, IL-8, IL-15,
IL-17, IL-18, GM-CSF. (d) TNF-a and IL-1b
stimulate FLS to express matrix metalloproteinases
(MMPs) and receptor activator of nuclear factor
0r001 ligand (RANKL), which stimulate the
cartilage degeneration and osteoclastic bone
erosion. (e) IL-6 promotes acute phase reactant
(CRP, fibrinogen, serum amyloid A), anemia of
chronic disease, and systemic inflammation.

4. CLINICAL FEATURES
4.1 Articular Manifestations

RA is an articular process with symmetric, additive
polyarthritis that is mainly seen in small joints of the
hands (metacarpophalangeal [MCP] joints,
proximal interphalangeal [PIP] joints - excluding the
distal interphalangeal  [DIP]) and  feet
(metatarsophalangeal [MTP] joints), wrists, and
ankles. Early RA is characterized by joint pains,
swelling and morning stiffness that last longer than
60 minutes- cardinal symptom of the inflammatory
nature of the disease. The build-up of cytokine-
enriched synovial fluid during rest and its
redistribution with activity cause morning stiffness.

4.2 Extra-articular Manifestations

RA is a systemic disease and extra-articular
manifestations (EAMs) are seen in 40-50% of
patients throughout the disease, with seropositive
(RF+, anti-CCP+), male, and long-term diseased
patients having a higher propensity to experience
EAMs. EAMs greatly deteriorate the prognosis and
add to the mortality rates that are increased in RA.

Table : Extra-articular Manifestations of Rheumatoid Arthritis

System Manifestations

Management Implications

Cardiovascular disease,  accelerated

Pericarditis, myocarditis, coronary artery
atherosclerosis,
Libman-Sacks endocarditis

Aggressive lipid management; consider
CV risk with JAK inhibitors and NSAIDs

pulmonary hypertension

Interstitial lung disease (ILD), pleuritis,
Pulmonary pleural effusion, rheumatoid nodules,

Baseline and periodic PFT; CXR/HRCT;

Hematologic

Normochromic ~ normocytic
(ACD), Felty syndrome

caution with MTX in pre-existing lung

disease
anemia Monitor CBC; erythropoiesis-stimulating
RA  + agents;  Felty  requires DMARD

optimization
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splenomegaly +
thrombocytosis

neutropenia),

Keratoconjunctivitis sicca  (secondary

Ophthalmology referral; preservative-free

nephrotoxicity

Ocular Sjogren), episcleritis, scleritis, peripheral | lubricants; topical/systemic steroids for
ulcerative keratitis scleritis
Peripheral  neuropathy, = mononeuritis Cervical spine imaging in prolonged
Neurological _multlpl_ex, cervical myelopathy (C1-C2 disease: caution before intubation
instability)
Secondary amyloidosis (AA  type), - . . -
Renal NSAID-induced nephrotoxicity, DMARD Periodic serum creatinine + urinalysis;

dose adjust DMARDs in CKD

Musculoskeletal

Rheumatoid  nodules
pericardial, pulmonary),
muscle wasting

(subcutaneous,
osteoporosis,

Ca/Vit D
0steoporosis

Bisphosphonates +
supplementation for
prevention

5. DIAGNOSIS

5.1 ACR/EULAR 2010 Classification Criteria

In 2010, the American College of Rheumatology (ACR)/European League Against Rheumatism (EULAR)
classification criteria substituted the older 1987 ACR criteria, allowing now easier diagnosis of RA prior to

deformed joints. The criteria evaluate four areas, namely, joint involvement, serology, acute phase reactants, and

symptom duration. A score > 6 out of 10 classifies a patient as having definite RA.

Table : ACR/EULAR 2010 Classification Criteria for Rheumatoid Arthritis

Domain

Joint Involvement

[
Criteria

1 large joint

2-10 large joints

1-3 small joints (with or without large joints)

Score

4-10 small joints (with or without large joints)

>10 joints (at least 1 small joint)

Serology

Negative RF AND negative Anti-CCP

Low positive RF OR low positive Anti-CCP

High positive RF OR high positive Anti-CCP

Acute Phase Reactants

Normal CRP AND normal ESR

Abnormal CRP OR abnormal ESR

Duration

< 6 weeks

> 6 weeks

P | Ol kP, O W NN O 0o W | N | —» O

Score > 6/10 = Definite RA. Patients with score < 6 should be re-evaluated over time.
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5.2 Laboratory Investigations

Laboratory tests that are necessary in RA include: (a) Serological markers: Rheumatoid Factor (RF) -found in 70
-80 percent of RA patients (but also in healthy individuals and other diseases, and therefore not specific enough);
Anti-CCP antibodies (ACPA) -found in 60 -70 percent of RA patients with 95-98 percent specificity, and (b)
Inflammatory biomarkers: Erythrocyte Sedimentation Rate (ESR) and C-Reactive Protein (CRP) - both of them
are high in the case of active disease, but they are used in monitoring disease activity and in drug monitoring. (c)
Complete Blood Count (CBC): normochromic normocytic anemia (ACD), thrombocytosis (active disease),
leukopenia (Felty syndrome or DMARD toxicity). (d) Liver function tests (LFTs), renal function tests (RFTs) and
serum creatinine - necessary baseline and monitoring tests in DMARD therapy. (¢) HBsAg, Anti-HCV - to be
ordered prior to starting biologic DMARDS to identify the risk of hepatitis reactivation.

5.3 Imaging

The traditional X-rays of hands, wrists, and feet (AP views) continue to be used in identifying erosions, loss of
joint space, and periarticular osteopenia (Larsen/Sharp-van der Heijde scoring). X-rays are however only sensitive
to structural damage after 6-12 months of active disease. Power Doppler (PD) Musculoskeletal ultrasound
(MSUS) is capable of identifying synovitis, effusion, and erosions prior to X-ray and is becoming more and more
popular in clinical practice. The most sensitive modality is MRI (Magnetic Resonance Imaging), which identifies
bone marrow edema (which takes place before erosion) and synovitis and tenosynovitis in early RA.

6. DISEASE ACTIVITY ASSESSMENT
Standardized disease activity scoring is central to the treat-to-target strategy. Several validated composite indices
are routinely used in clinical practice:

Table : Disease Activity Scores and Cutoffs for RA
[ [

Score Components Remission Low Activity

Moderate High
Activity Activity

28 TJC, 28
SJC, ESR,
Patient
Global

DAS28-ESR <26 2.6-3.2 3.2-51 >51

28 TJC, 28
SJC, CRP,
Patient
Global

DAS28-CRP <24 24-29 2.9-4.6 >4.6

28 TJC, 28
SJC,
Physician
Global,
Patient
Global

28 TJC, 28
SJC,
Physician
Global,
Patient
Global, CRP

CDAI <28 2.8-10 10-22 > 22

SDAI <33 3.3-11 11-26 > 26

8 domains of
HAQ-DI functional 0 0.1-1.0 1.0-2.0 2.0-3.0
ability
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The most common one is the DAS28 (Disease
Activity Score based on 28-joint count). It
includes tender joint count (TJC), swollen joint
count (SJC), an acute phase reactant (ESR or
CRP), and a patient global health scale. The
Clinical Disease Activity Index (CDAI) and
Simplified Disease Activity Index (SDAI) are
also advantageous in that they do not need
laboratory values to be calculated, and can be
carried out at the bedside. Health Assessment
Questionnaire Disability Index (HAQ-DI)
measures the functional status in eight domains
and is related to long-term disability and work
productivity.

The target in the T2T framework supported by
the ACR and EULAR guidelines is either
clinical remission (DAS28 < 2.6) or, in case it
is not possible, low disease activity. The
evaluation of disease activity must be
performed at each visit at the beginning (at 4-8
visits in case of disease activity), at the 3rd and
6th months of the stable disease state. In case
the target is not met within 3-6 months of
starting the treatment, treatment should be
escalated.

7. PHARMACOLOGICAL
MANAGEMENT

7.1 Principles of Treatment and Treat-to-
Target (T2T) Strategy.

The overall aim of RA therapy has changed to
prevent joint damage, maintain function, and
attain remission or low disease activity -the T2T
paradigm. The main principles are as follows:
early introduction of DMARDSs within the 3-
month period of onset (concept of window of
opportunity), frequent monitoring in active
disease (1-3 months), dose adjustment or
change of therapy in case of non-achievement
of targets, and individual approach to treatment
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based on comorbidities, patient preference, and
safety profile.

7.2 Non-steroid Anti-inflammatory Drugs
(NSAIDs)

NSAIDs give symptomatic relief of pain and
stiffness, but do not change the progression of
the disease. They are administered as an
adjunctive treatment during the initial weeks
until DMARDs work. Popular NSAIDs are
diclofenac (5075mg BD), naproxen (250500mg
BD), indomethacin (2550mg TDS), and
celecoxib (100200mg BD - COX-2-selective,
preferable in patients with Gl risk). The risks of
NSAID are cardiovascular, gastrointestinal, and
renal and should not be used at the highest
possible dose and duration.

7.3 Glucocorticoids

Glucocorticoids (GCs) are powerful anti-
inflammatory drugs that are fast acting in
relieving symptoms but have serious side
effects in the long term. They are administered
as: bridging therapy when DMARDs achieve
the therapeutic effect (prednisolone 5 10
mg/day), and in refractory disease short-term
high-dose (prednisolone 5 10 mg/day), or as
intra-articular corticosteroid injections
(triamcinolone acetate or methylprednisolone
acetate) in mon The chronic complications of
GC are osteoporosis, infections,
hyperglycemia, hypertension, cataracts, adrenal
suppression and Cushingoid appearances.

Disease-Modifying ~ Antirheumatic ~ Drugs
(DMARDs) 7.4.

The mainstay of RA pharmacotherapy is that of
DMARDs which alone have a unique ability to
alter the underlying disease process, decrease
inflammation, forestall joint damage, and
enhance functional outcome. They can be
divided into traditional synthetic (cs), biological
(b), and targeted synthetic (ts) DMARDs.

. Table : Disease-Modifying Antirheumatic Drugs (DMARDSs) Used in Rheumatoid Arthritis
Drug Class Mechanism Dose Key ADRs
Folate 7.5-25
_ mg/week ..
antagonist; POISC (+ Hepatotoxicity,
Methotrexate csDMARD inhibits DHFR folic acid myelosuppression,
& 5 mucositis
proliferation malweek)
ﬁrf]ltt':\;nmatory; 52;)&1 mg—ig Gl upset, rash
Sulfasalazine csDMARD inhibits folate giviged a ranufoc ,osis '
synthesis in doses g n
bacteria
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Lysosomal pH
. alteration; 200400 Retinopathy (rare),
Hydroxychloroquine csDMARD inhibits TLR mg/day GI, skin
signaling
Loading
Inhibits 100
. DHODH mg/day Hepatotoxicity,
Leflunomide CSDMARD (pyrimidine x3, then teratogenic, HTN
synthesis) 10-20
mg/day
25 mg SC
Soluble TNF twice Infections,
Etanercent bDMARD receptor weekly or injection site
P (TNF-i) fusion protein; 50 mg reaction, B
binds TNF-o/p once reactivation
weekly
L . 3 mg/kg
Chimeric anti- . .
o bDMARD TNF-o. IV at 0, 2, Infyswn_react!ons,
Infliximab . 6 weeks, serious infections,
(TNF-i) monoclonal .
- then every malignancy
antibody
8 weeks
Human  anti- 40 mg SC Infections TB
. bDMARD TNF-o g tions,
Adalimumab . every 2 reactivation,
(TNF-i) monoclonal o
. weeks demyelination
antibody
8 mg/kg
Anti-IL-6 v Infections
- bDMARD receptor monthly H
Tocilizumab . elevated lipids,
(IL-6Ri) monoclonal or 162 mg neutronenia
antibody SC P
weekly
500-1000
CTLA-4-Ig; mg v
Abatacent t().:? '(\:/éﬁjo_ blocks CD28- monthly URTI, nausea,
P . CD80/86 co- or 125 mg headache
stim) . .
stimulation SC
weekly
\I]nAhII(kZ)LI}; ?Wice mg Infections, VTE,
A tsDMARD ' . MACE,
Tofacitinib . blocks daily or 11 .
(JAK-i) . malignancy (black
cytokine mg once box)
signaling daily (XR)
- Infections, VTE
s tsDMARD Inhibits 2-4 mg U
Baricitinib (IAK-i) IAKL/2 once daily ﬂ‘g%@bocytos's'

7.4.1 Conventional
(csDMARD:s)

Methotrexate (MTX) is the preferred first-line
DMARD and serves as the anchor drug in RA
management, used alone or in combination. Itis
a folate antagonist that inhibits dihydrofolate

Synthetic DMARDs

reductase (DHFR), thymidylate synthase, and
purine  biosynthesis,  thereby  reducing
lymphocyte proliferation and inflammatory
cytokine production. It is available in oral and
subcutaneous  (SC)  formulations;  SC
administration offers better bioavailability and
is preferred at doses above 15 mg/week. The
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standard therapeutic dose is 7.5-25 mg/week
given as a single weekly dose. Folic acid
supplementation (5 mg/week on a non-MTX
day) reduces mucosal and hematological
toxicities without compromising efficacy. MTX
is absolutely contraindicated in pregnancy
(FDA Category X), significant hepatic disease,
and renal insufficiency (eGFR <30 mL/min).

Sulfasalazine (SSzZ) is the second most
commonly used csDMARD, particularly in
seronegative disease, mild RA, and as
combination therapy. It inhibits both the
arachidonic acid pathway and folate
metabolism in bacteria. Hydroxychloroquine
(HCQ), an antimalarial, is useful in mild RA
and as part of triple therapy (MTX + SSZ +
HCQ = "triple therapy" — shown equivalent to
biologic therapy in some studies). Leflunomide,
a prodrug converted to its active metabolite
teriflunomide, inhibits DHODH and is used as
an alternative when MTX is contraindicated or
not tolerated.

7.4.2 Biological DMARDs (hDMARDs)

bDMARDs target specific components of the
inflammatory cascade and are indicated in
patients with inadequate response to one or
more cSDMARDs. TNF-o inhibitors (TNF1)
were the first class of biologics approved for
RA and remain the most widely used. Five
TNFi are currently approved: etanercept
(soluble TNF receptor fusion protein),
infliximab (chimeric anti-TNF monoclonal
antibody — requires co-administration with
MTX to reduce immunogenicity), adalimumab
(fully human anti-TNF antibody), certolizumab
pegol (PEGylated Fab' fragment — the only
biologic considered safest in pregnancy), and
golimumab.

Non-TNF  biologics provide alternative
mechanisms: Tocilizumab (TCZ) is an anti-IL-
6 receptor monoclonal antibody that can be
used as monotherapy (unique among

Syed Mohammed Hussain et al

ISSN 2349-7750

bDMARDs) and is particularly effective in
patients with high CRP, anemia of chronic
disease, and systemic features. Abatacept
(CTLAA4-Ig) selectively modulates T-cell co-
stimulation by blocking the CD28-CD80/86
interaction. Rituximab (anti-CD20) depletes B
cells and is particularly effective in seropositive
RA (RF+, anti-CCP+) and in patients with prior
lymphoma (relative contraindication for TNFi).
IL-1 inhibitors (anakinra, canakinumab) are less
commonly used in RA due to modest efficacy
compared to TNFi.

7.4.3 Targeted Synthetic DMARDs
(tsDMARDs) — JAK Inhibitors

Janus kinase (JAK) inhibitors are small-
molecule oral drugs that inhibit intracellular
JAK signaling pathways, blocking multiple
cytokines simultaneously (IL-6, IL-4, IL-13,
interferons, GM-CSF). Four JAK inhibitors are
approved: Tofacitinib (JAK1/3 inhibitor),
Baricitinib (JAK1/2 inhibitor), Upadacitinib
(selective JAK1 inhibitor), and Filgotinib
(JAK1 inhibitor). Their oral availability is a
significant advantage over injectable biologics.
However, regulatory agencies (FDA, EMA)
have issued black box warnings for JAK
inhibitors regarding increased risks of serious
infections, malignancies (including lymphoma
and lung cancer), major adverse cardiovascular
events (MACE), venous thromboembolism
(VTE), and mortality, particularly in patients at
higher cardiovascular or cancer risk. They
should be used with caution or avoided in high-
risk patients.

8. MONITORING PARAMETERS AND
DRUG SAFETY

Regular monitoring is essential for the early
detection and management of DMARD-related
toxicities. The pharmacist plays a pivotal role in
screening for drug interactions, educating
patients on warning signs, and ensuring
adherence to monitoring schedules.
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Table : Monitoring Parameters for DMARDSs in Rheumatoid Arthritis

e Monitoring e Special
e Drug e Baseline Tests Frequency & PEecautions
Tests
e CBC + LFT
e LFT, CBC, every 4-8 e Avoid in
SCr CXR vyeeks for pregnancy
e  Methotrexate ! S first 3 (category  X);
HBsAg, Anti- : e
HCV months, then use folic acid,;
every 3 avoid alcohol
months
¢ )Izg T Tn%r:]iwgl e Teratogenic
then ever 6—, (washout  with
o Leflunomide e LFT,CBC,BP 8 We)(;kS' cholestyramine
CBC ever)} if  pregnancy
4-8 weeks planned)
e Annual eye e G6PD
e Baseline exam deficiency
e Hydroxychloroquine ophthalmologic (Humphrey caution;  max
exam visual field + dose 5
SD-OCT) mg/kg/day
e TB screenin e Periodic e Do not use in
(TST/IGRA) g CBC, LFT; active infection,
- y annual TB CHF (NYHA
e TNF Inhibitors CXR, CBC, . .
. screening in H/1V),
HBsAg, Anti- demi q linati
HCV endemic emyelinating
areas disease
e CBC + LFT
at 4-8 .
e CBC, LFT, weeks, then ¢ HOId, it ANC
- - <500; may
e Tocilizumab lipids, B every 3 mask fever of
screen months; lipid infecti
panel at 4-8 infection
weeks
e Black box:
e CBC + lipids serious
e CBC, LFT, at 4-8 infection,
e JAK Inhibitors lipids, SCr, TB weeks, then malignancy,
screen, HBsAg every 3 VTE, MACE;
months avoid in high
CV risk

8.1 Key Drug Interactions

Clinically significant drug interactions in RA
pharmacotherapy include: (1) Methotrexate +
NSAIDs: NSAIDs decrease renal tubular
secretion of MTX, potentially increasing MTX
plasma levels and risk of toxicity — concurrent
use requires caution and monitoring. (2)
Methotrexate + Trimethoprim-
Sulfamethoxazole: additive folate antagonism
— severe myelosuppression — combination

should be avoided. (3) Methotrexate + Proton
Pump Inhibitors (PPIs — especially
omeprazole): PPIs may reduce MTX clearance,
increasing toxicity risk. (4) Leflunomide +
Rifampicin:  rifampicin  increases active
metabolite (A771726) levels due to enzyme
induction. (5) Leflunomide + Cholestyramine:
cholestyramine  accelerates  leflunomide
elimination (used therapeutically for washout in
pregnancy planning). (6) JAK inhibitors +
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Strong CYP3A4 inhibitors (fluconazole,
ketoconazole, clarithromycin): increase JAK
inhibitor plasma concentrations — dose
reduction required. (7) TNF inhibitors + Live
vaccines: live vaccines are absolutely
contraindicated with all biologics and
tsDMARDs.

8.2 Vaccination Recommendations

All  RA patients, particularly those on
immunosuppressive therapy, should receive
appropriate vaccinations. Inactivated vaccines
are safe and recommended: annual influenza
vaccine, pneumococcal vaccines (PCV13
followed by PPSV23), Hepatitis B (if non-
immune), COVID-19 vaccines, and Tdap
(tetanus-diphtheria-pertussis). Live attenuated
vaccines (MMR, varicella, yellow fever, live
attenuated influenza) are contraindicated during
biologic/JAK inhibitor therapy. Vaccination
should ideally be completed before initiating
immunosuppressive therapy or during drug-free
intervals.

9. NON-PHARMACOLOGICAL
MANAGEMENT

Non-pharmacological interventions are integral
to comprehensive RA management and should
complement pharmacotherapy throughout the
disease course.

Physiotherapy and  Exercise:  Regular,
structured  low-impact  aerobic  exercise
(swimming, cycling, walking) and specific
hand exercise programs improve joint function,
reduce pain, and preserve muscle strength
without exacerbating inflammation. Land-
based exercise and hydrotherapy (aquatic
therapy) are particularly beneficial.
Occupational Therapy (OT): Joint protection
education, adaptive devices (jar openers, pen
grips, raised toilet seats), ergonomic workplace
modifications, and splinting (resting splints for
acute flares, wrist working splints) are provided
by occupational therapists to minimize joint
stress and preserve functional independence.
Dietary and Nutritional Interventions: A
Mediterranean-style diet rich in omega-3 fatty
acids (fish oil), antioxidants, and polyphenols
has shown anti-inflammatory benefits. Fish oil
supplementation (EPA + DHA, 2.7 g/day) has
demonstrated modest reduction in NSAID
requirements. Vitamin D supplementation is
recommended for all RA patients due to high
prevalence of deficiency and its role in immune
regulation. Calcium (1000-1200 mg/day) +
Vitamin D (800-1000 1U/day) supplementation
is mandatory for all patients on long-term
glucocorticoids (osteoporosis prevention).
Smoking  Cessation:  Smoking  cessation
counseling is critical given that smoking
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increases RA risk, disease severity, anti-CCP
positivity, radiographic progression, and
reduces biologic treatment response. ESI
hospital pharmacists should screen all RA
patients for smoking and provide cessation
support.

Psychological and  Cognitive  Support:
Depression and anxiety are 2-3 times more
prevalent in RA patients than in the general
population. Cognitive Behavioral Therapy
(CBT), mindfulness-based stress reduction
(MBSR), and support groups improve pain
perception, coping, and quality of life. Patient
education programs should address disease
understanding, medication adherence, self-
management, and joint protection.

Surgical Interventions: Orthopaedic surgery
may be required for severe joint destruction
despite optimal medical therapy. Options
include  synovectomy  (early  disease),
arthroplasty (joint replacement — hip, knee,
MCP  joints), arthrodesis, and tendon
repair/transfer. Perioperative DMARD
management requires collaboration between
rheumatologist, surgeon, and pharmacist (MTX
is generally continued perioperatively;
biologics should be withheld for an appropriate
time before elective surgery).

10. RA IN SPECIAL POPULATIONS

10.1 RA and Pregnancy

RA disease activity characteristically improves
during pregnancy (60-70% of patients),
possibly mediated by immunological tolerance
to paternal antigens, but flares frequently occur
post-partum. Management during pregnancy
requires careful drug selection:
Hydroxychloroquine and sulfasalazine are
considered  relatively  safe  throughout
pregnancy. Methotrexate and leflunomide are
absolutely contraindicated (teratogenic) and
must be discontinued >3 months (MTX) or after
cholestyramine washout (leflunomide) before
conception. Low-dose prednisolone (<10
mg/day) and NSAIDs (second trimester only —
avoid in 1st and 3rd trimesters) may be used.
Certolizumab pegol is the preferred biologic in
pregnancy due to minimal placental transfer.
Breastfeeding compatibility also varies by drug.
10.2 Elderly-Onset RA (EORA)

EORA (onset >60 years) is increasingly
common and may present atypically with
proximal muscle girdle involvement resembling
polymyalgia rheumatica, constitutional
symptoms, and more frequent seronegative
disease. Drug toxicities are amplified in elderly
patients due to reduced renal and hepatic
function, polypharmacy, and frailty. Lower
starting doses, more frequent monitoring, and
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attention to drug interactions are required.
Bisphosphonates for glucocorticoid-induced
osteoporosis prevention and fall risk assessment
are particularly important.

10.3 RA and Comorbidities in ESI Hospital
Context

ESI hospital patients frequently present with
multiple comorbidities that influence RA
management: diabetes mellitus (glucocorticoids
worsen glycemic control; methotrexate may
improve insulin sensitivity), hypertension
(NSAIDs worsen BP; JAK inhibitors increase
cardiovascular risk), chronic kidney disease
(MTX and NSAIDs require dose adjustment;
biologics generally safer), tuberculosis (India
has high TB burden; mandatory TB screening
— TST or IGRA + CXR — before initiating
TNF inhibitors, with prophylactic isoniazid for
latent TB), and hepatitis B/C (reactivation risk
with biologic therapy necessitates antiviral
prophylaxis).

11. ROLE OF THE CLINICAL
PHARMACIST IN RA MANAGEMENT
The clinical pharmacist in an ESI hospital
setting plays a multidimensional and
indispensable role in optimizing RA outcomes
across the continuum of care. This role
encompasses medication therapy management,
patient education, adverse drug reaction (ADR)
monitoring, drug interaction screening, and
pharmacovigilance.

Medication Counseling: Educating patients on
the importance of weekly dosing of
methotrexate (and risks of daily accidental
dosing — a well-recognized medication error),
proper subcutaneous injection technique for
self-injectable biologics, the delayed onset of
DMARD action (6-12 weeks), and the
necessity of continued therapy even during
remission.

ADR Monitoring and Pharmacovigilance:
Systematic monitoring of hepatotoxicity (MTX,
leflunomide), myelosuppression (MTX, SSZ),
retinal toxicity (HCQ), infection risk (all
DMARD:s and biologics), and emerging safety
signals for JAK inhibitors (VTE, MACE).
Reporting of ADRs to the national
pharmacovigilance  program  (PvPI —
Pharmacovigilance Programme of India) under
the central Drugs Standard Control
Organisation.

Drug Interaction Screening: Comprehensive
medication reconciliation and interaction
screening using validated drug interaction
databases for each RA patient, particularly
those on polypharmacy. Key interactions
(described in Section 8.1) should be flagged and
communicated to the treating physician.
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Adherence  Support:  Non-adherence to
DMARD:s is a major cause of treatment failure
in RA, with rates of 30-55% reported in
literature. Pharmacist-led adherence
counseling, medication  refill  tracking,
adherence aids (weekly pill organizers, dose
calendars), and motivational interviewing
improve treatment outcomes.

Formulary and Cost Management: Within ESI
hospital formularies, pharmacists guide cost-
effective  prescribing,  facilitate  timely
availability of biologics under the ESI insurance
framework, and assist in prior authorization
processes for expensive biologic DMARDs.
Biosimilar ~ Substitution: ~ With  multiple
biosimilars now available for infliximab,
etanercept, adalimumab, and rituximab in India
at substantially lower costs, pharmacists play a
key role in facilitating appropriate biosimilar
substitution with clinical team consent and
patient counseling.

12. EMERGING THERAPIES AND
FUTURE DIRECTIONS

The therapeutic landscape in RA continues to
evolve rapidly with several promising agents
under investigation. Selective JAK inhibitors
with greater JAK1 selectivity (upadacitinib,
filgotinib) aim to improve the therapeutic index
by sparing JAK2 (reducing cytopenias) and
TYK2 signaling. IL-17 inhibitors
(secukinumab, ixekizumab), although approved
for psoriatic arthritis and  ankylosing
spondylitis, have not shown superiority to
existing RA treatments in trials. IL-4/IL-13
pathway inhibitors (dupilumab), GM-CSF
receptor antagonists (mavrilimumab, otilimab),
and sphingosine-1-phosphate (S1P) receptor
modulators are under investigation.

Cell-based therapies including chimeric antigen
receptor T cell (CAR-T) therapy targeting
CD19 or CD20 on B cells are being explored in
refractory autoimmune diseases. Tolerogenic
approaches — inducing antigen-specific
immune tolerance using citrullinated peptide
vaccines — represent a potentially disease-
modifying breakthrough. Precision medicine
approaches using transcriptomic and genomic
profiling (synovial biopsy-based phenotyping
— "pathobiological” RA subtypes) aim to
stratify patients to the most appropriate therapy,
minimizing trial-and-error prescribing.

In the Indian context, indigenous biosimilar
development has made biologic therapy more
accessible (adalimumab biosimilars available at
~30% of originator cost), and ongoing ICMR-
funded research is generating Indian-specific
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data on RA  epidemiology, genetic
susceptibility, and treatment outcomes.
Integration of telemedicine and digital health
tools for remote disease activity monitoring is
particularly relevant for ESI hospital outpatient
populations.

Discussion

Rheumatoid arthritis (RA) is a chronic,
systemic autoimmune disorder characterized by
persistent synovial inflammation leading to
joint destruction, deformity, and functional
disability. The disease involves complex
interactions between genetic susceptibility
(e.g., HLA-DR4), environmental triggers, and
immune dysregulation, resulting in the
production of autoantibodies such as
rheumatoid factor (RF) and anti-CCP
antibodies.

Early diagnosis and prompt initiation of
disease-modifying antirheumatic drugs
(DMARDs) are crucial in preventing
irreversible joint damage and improving long-
term outcomes. Biologic agents targeting
specific inflammatory pathways (e.g., TNF-a
inhibitors) have significantly advanced RA
management. However, challenges remain in
terms of treatment accessibility, adverse effects,
and disease variability among patients.

Overall, a multidisciplinary approach including
pharmacological therapy, lifestyle
modification, and patient education is essential
for optimal disease control and improved
quality of life.

13. CONCLUSION

Rheumatoid arthritis is a complex, multisystem
autoimmune disease with significant impact on
individual quality of life and societal
productivity. Its management has been
transformed by the introduction of targeted
DMARDs, the T2T paradigm, and
multidisciplinary care models. Early diagnosis
using the ACR/EULAR 2010 criteria, prompt
initiation of MTX-based therapy, regular
disease activity monitoring,  systematic
management of comorbidities, and aggressive
cardiovascular risk reduction are the pillars of
modern RA care.

For PharmD graduates practicing in ESI
hospitals, RA represents a prototypical chronic
disease where clinical pharmacy expertise — in
drug selection, safety monitoring, patient
counseling, and adherence support — directly
translates to improved patient outcomes. The
exponentially expanding armamentarium of
DMARDs, biologics, and targeted small
molecules demands continuous professional
development and evidence-based practice. As
patient advocates and medication experts within
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the multidisciplinary team, clinical pharmacists
are uniquely positioned to optimize RA therapy,
prevent drug-related problems, and enhance the
lived experience of RA patients within the ESI
healthcare ecosystem.

Future research directions — precision
medicine, tolerogenic therapies, and novel
small molecules — hold promise for achieving
true disease remission in RA. Until then, the
combination of pharmacological excellence,
patient empowerment, and interdisciplinary
collaboration remains the most powerful tool in
our therapeutic arsenal.
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