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Abstract

Musculoskeletal disorder management requires distinct algorithms that
differentiate between inflammatory, degenerative, metabolic, and crystal-
driven pathologies. The algorithm for Rheumatoid Arthritis (RA) is a proactive
"treat-to-target" strategy, initiating disease-modifying antirheumatic drugs
(DMARD:s), primarily methotrexate, immediately upon diagnosis. Failure to
achieve low disease activity within 3-6 months triggers a stepwise escalation to
combination DMARDs, biologic agents (e.g., TNF-inhibitors), or JAK
inhibitors. In contrast, the algorithm for Osteoarthritis (OA) is a stepwise,
symptom-focused ~ approach  beginning  with  non-pharmacological
interventions like weight loss and physical therapy. The algorithm then
progresses through analgesics, from topical and oral NSAIDs to intra-articular
injections, culminating in surgical arthroplasty for refractory cases. The
algorithm for Osteoporosis is one of risk prevention, using FRAX and DXA
scores to identify high-risk individuals. First-line therapy is an antiresorptive
agent, typically an oral bisphosphonate, with anabolic agents reserved for very
high-risk patients. Gout management is bifurcated: acute attacks are treated
with anti-inflammatories (NSAIDs, colchicine, or steroids), while the chronic
algorithm involves urate-lowering therapy (e.g., allopurinol) titrated to a serum
uric acid target of <6 mg/dL
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Learning Objectives

After completion of the chapter, the learners should be able to:

e  Identify the first-line pharmacological agents for an acute gout
flare.

e  Explain the "treat-to-target" algorithm in Rheumatoid Arthritis
(RA) and the role of DMARDs.

e  Select an appropriate treatment algorithm for a postmenopausal
woman with osteoporosis based on her T-score and FRAX risk.

e Compare and contrast the pharmacological algorithms for
Rheumatoid Arthritis (immunomodulatory) versus
Osteoarthritis (symptom-based).

e  Justify the initiation of urate-lowering therapy (e.g., allopurinol)
in a patient with recurrent gout.

RHEUMATOID ARTHRITIS

lzheumatoid Arthritis is a chronic, systemic,

autoimmune inflammatory disease that primarily
attacks the synovial joints, leading to progressive
cartilage and bone erosion and, if untreated, severe disability.

Pathophysiology

The pathophysiology is that of a complex, sustained
autoimmune attack. In a genetically susceptible individual (e.g.,
carrying the HLA-DR "shared epitope"), an unknown trigger
initiates an autoimmune response. T-cells and B-cells are
activated, leading to the production of autoantibodies, including
Rheumatoid Factor (RF) and, more specifically, anti-
citrullinated protein antibodies (ACPA). These immune cells
and antibodies infiltrate the synovium (the lining of the joint
capsule), causing it to become inflamed and hypertrophied. This
inflamed, boggy synovium is known as a "pannus." The pannus
is an invasive, tumor-like tissue that actively produces pro-
inflammatory cytokines (especially TNF-a, IL-1, and IL-6) and
enzymes (matrix metalloproteinases) that directly invade and
destroy adjacent cartilage and bone, leading to the characteristic
marginal erosions and joint destruction.

Diagnosis

The diagnostic algorithm relies on the 2010 ACR/EULAR
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classification criteria. These criteria are based on a scoring
system involving four domains: joint involvement (number and
size of joints), serology (Rheumatoid Factor [RF] and anti-
citrullinated protein antibodies [ACPA]), acute-phase reactants
(CRP and ESR), and duration of symptoms. A score of > 6/10
confirms the diagnosis. The diagnosis is clinical, supported by
serology and imaging showing joint-space narrowing and
marginal erosions.

Differential Diagnosis

The primary differential is other inflammatory
polyarthritides. The main differentials include psoriatic arthritis
(look for nail pitting, dactylitis), systemic lupus erythematosus
(SLE, look for systemic non-joint features), viral arthritis (e.g.,
Parvovirus B19, which is acute and self-limiting), and
pseudogout (CPPD, involves different joints). Differentiating
RA from osteoarthritis can be difficult, but RA is "inflammatory"
(morning stiffness > 1 hour, soft tissue swelling) while OA is
"degenerative" (stiffness < 30 min, bony swelling).

Treatment Algorithm

The modern RA algorithm is a proactive "Treat-to-Target"
(T2T) strategy. The goal is to achieve clinical remission or low
disease activity (LDAS) as quickly as possible.

Step 1: Initinte DMARD Therapy

As soon as the diagnosis is made, a conventional synthetic
Disease-Modifying Antirheumatic Drug (csDMARD) is
initiated. Methotrexate (MTX) is the universal first-line "anchor”
drug.

Bridging Therapy

NSAIDs and/or low-dose corticosteroids (e.g., prednisone < 10
mg/day) are used for rapid symptom control but only as a
"bridge" while waiting for the DMARD (which takes weeks to
months) to take effect. They are not appropriate as
monotherapy.

Step 2: T2T Assessment (3-6 Months)

The patient's disease activity is formally measured (e.g., DAS2S,
CDAI score).
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Target Achieved: Continue current therapy.
Target Not Achieved: The algorithm escalates. Options include:

o Combination ¢sDMARDs: Add another ¢sDMARD,
typically sulfasalazine and/or hydroxychloroquine
(Triple Therapy).

e Add Biologic/Targeted Synthetic: For moderate-high
disease activity, the algorithm advances to adding a
biologic DMARD (bDMARD) or a targeted synthetic
DMARD (tsDMARD). This includes TNF-inhibitors
(e.g., adalimumab, etanercept), IL-6 inhibitors, or JAK
inhibitors (e.g., tofacitinib). The choice is based on
comorbidities, cost, and patient preference.

Step 3: Subsequent Failure

If the first biologic or tsDMARD fails, the algorithm dictates
switching to another agent, often one with a different
mechanism of action.

Table 7.1: Differential Features of Rheumatoid vs.

Osteoarthritis

Feature Rheumatoid Arthritis Osteoarthritis (OA)

(RA)

Pathology Autoimmune / Degenerative / "Wear
Inflammatory & Tear"

Joints Small joints (MCP, Weight-bearing
PIP), symmetric, (knees, hips), DIP,
wrists, ankles PIP, 1st CMC

Stiffness  Morning stiffness >60 Morning stiffness < 30
min, improves with min, worsens with
activity activity

Labs RF / anti-CCP (+), RF / anti-CCP (-),
High ESR/CRP Normal ESR/CRP
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INITIAL DIAGNOSIS (ACR/EULAR Criteria)

Based on joint i t ogy (RFIACPA), acute-ph . and durati

v

STEP 1: Initiate Therapy Immediately (Goal: Remission / Low Disease
Activity)

v

First-Line "Anchor” DMARD "Bridging” Symptom Control
= Methotrexate [MTX) is the universal first-ine agent. = N5SAIDs or Low-Dose Corticosteroids (2.g..
Prednisone =10mg/day).
+ Use only while waiting for MTX to take effect. Not
for monotherapy.

v

STEP 2: "Treat-to-Target” Assessment at 3-6 Months
Measure disease activity (e g, DAS28, CDAI). Is patient in Remission or Low Disease Activity

(LDAS)?
v
TARGET ACHIEVED: YES TARGET NOT ACHIEVED: NO
- Continue current therspy. + Escalate Therapy (See Step 3).
- Monitor regularly.
v

STEP 3: Escalation Algorithm (If Target Not Achieved)

v
Option 1: Combination csDMARDs Option 2: Add BiologiciTargeted
- Add ine + Hydroxy quine to MTX DMARD
("Triple Therapy"). (For Moderate-High Disease Activity)
- Add BDMARD (e g., TNF-Inhibitor) OR
+ Add tsDMARD (e g.. JAK-Inhibitar).
v

STEP 4: Subsequent Failure (If biologic/tsDMARD fails)
+ Switch to another bDMARD or tsDMARD, often with a different mechanism of action.

v

COMMON PITFALLS

* Delaying DMARDSs: Failing to start MTX immediately misses the "window of opportunity™ and
allows joint damage.

» Steroid M Controls but does net stop disease progression or joint
erosion.

* Failure te Sereen: Must check for latent TE and Hepatitis B/C befere initiating a biologic
DMARD.

Figure 7.1: Rheumatoid Arthritis - "Treat-to-Target" (T2T)

Monitoring and Follow-Up

The modern management of RA follows a "Treat-to-Target"
strategy, which requires frequent and objective monitoring. The
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goal is to reach a state of low disease activity or, ideally,
remission. Clinical monitoring is performed at follow-up visits
(e.g., every 1-3 months in active disease) using composite
disease activity scores, such as the DAS28 (Disease Activity
Score 28) or CDAI (Clinical Disease Activity Index), which
combine tender/swollen joint counts with patient-reported
outcomes and inflammatory markers.

Laboratory monitoring includes acute phase reactants (CRP
and ESR) to track inflammation. More importantly, it involves
safety monitoring for the medications. Patients on methotrexate
require a baseline and regular (e.g., every 1-3 months)
monitoring of LFTs (for hepatotoxicity) and a CBC (for
myelosuppression). Patients being initiated on a biologic agent
must be screened for latent tuberculosis (TB) and hepatitis B/C.
Hand and foot X-rays are typically performed at baseline and
then serially (e.g., every 1-2 years) to monitor for the progression
of joint erosions.

Long-Term Management / Secondary Prevention

The cornerstone of long-term management is the early and
aggressive use of disease-modifying antirheumatic drugs
(DMARDs) to halt the inflammatory process and prevent
irreversible joint damage. Non-pharmacological care includes
physical and occupational therapy to preserve joint function and
teach joint protection.

The pharmacological algorithm begins with methotrexate as
the first-line anchor drug. If disease activity remains high
despite an optimal dose of methotrexate, the strategy involves
"combination therapy" (e.g., adding sulfasalazine and
hydroxychloroquine) or, more commonly, "advancing therapy"
by adding a biologic DMARD (e.g., a TNF-inhibitor like
adalimumab, or an IL-6 inhibitor like tocilizumab) or a targeted
synthetic ' DMARD (a JAK inhibitor like tofacitinib).
Glucocorticoids (e.g., low-dose prednisone) may be used as a
"bridge" therapy to control inflammation while waiting for
DMARD:s to take effect. Secondary prevention is focused on
managing the systemic nature of RA, which includes aggressive
cardiovascular risk reduction (as RA is a major risk factor for
CAD), screening for osteoporosis, and managing extra-articular
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manifestations (e.g., interstitial lung disease).

Patient Counseling Points

1.

DMARDs vs. NSAIDs: This is a crucial concept.
"NSAIDs (like ibuprofen) are for symptoms (pain), while
DMARDs (like methotrexate) are for the disease."
Emphasize that the DMARD is the essential medication
to prevent joint destruction, even if it doesn't relieve
pain immediately.

Therapeutic Lag: Counsel that methotrexate and other
DMARDs are "slow-acting." They are not painkillers
and may take 6-12 weeks to exert their full effect.
Infection Risk: For patients on biologics or JAK
inhibitors, this is a crucial safety point. "These
medicines work by turning down parts of your immune
system, which puts you at a higher risk for infections.
You must call us immediately if you develop a fever,
cough, or any sign of infection."

MTX Safety: Counsel on the importance of folic acid
supplementation to reduce side effects. Emphasize that
methotrexate is a once-a-week dose, and that it is an
absolute teratogen (must not be used in pregnancy).
Smoking Cessation: Smoking is one of the strongest
environmental risk factors for developing RA and
makes the disease more severe and less responsive to
treatment. Cessation is a primary therapeutic goal.

Common Pitfalls in Management

The most critical pitfall is a delay in diagnosis and DMARD
initiation, as this "window of opportunity” is when intervention
can prevent irreversible joint damage. A second pitfall is using
corticosteroids or NSAIDs as long-term monotherapy, which
controls symptoms but does not stop disease progression. A

major safety pitfall is failing to screen for latent tuberculosis (TB)
and viral hepatitis (B and C) before initiating a biologic DMARD.
Finally, under-dosing methotrexate or failing to supplement
with folic acid (which reduces side effects) is a common error.
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Case Study

A 45-year-old female (Ms. Brier) presents with a 4-month
history of symmetric, "boggy" swelling and pain in her hands
(MCPs and PIPs) and wrists. She reports morning stiffness that
lasts for over an hour. Her labs are positive for Rheumatoid
Factor (RF) and anti-CCP antibodies.

Discussion

This is a classic presentation for Rheumatoid Arthritis. The
symmetric, inflammatory polyarthritis of small joints,
prolonged morning stiffness, and positive, specific
autoantibodies (anti-CCP) confirm the diagnosis. The modern
algorithm is "Treat-to-Target" (T2T), which mandates starting a
DMARD immediately.

Treatment Algorithm

1. Diagnosis: Seropositive Rheumatoid Arthritis.
Algorithm Strategy: Initiate "Treat-to-Target" (T2T).
The goal is rapid remission or low disease activity.

3. Step 1 (Anchor Drug): Start a conventional synthetic
DMARD (csDMARD) immediately.

o Therapy: Methotrexate (MTX) 15 mg once
weekly.

o  Adjunct: Start Folic Acid 1 mg daily to reduce
MTX side effects.

4. Step 2 (Bridging): To control her severe symptoms now
(while the MTX takes weeks to work), start a "bridge"
therapy.

o Therapy: Prednisone 10 mg daily with a plan
to taper off as soon as the MTX takes effect.

5. Safety Monitoring: Order baseline CBC, LFTs, and
Hepatitis B/C screening before starting MTX.

6. Follow-up: Schedule follow-up in 3 months to assess
disease activity (e.g., DAS28 score). If she is not at
target, the algorithm would escalate (e.g., add a
biologic).
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Outcome

Ms. Brier is started on weekly Methotrexate for long-term
disease control and a short-term prednisone taper for immediate
symptom relief.

OSTEOARTHRITIS

steoarthritis is the most common form of arthritis,

Ocharacterized by the mechanical breakdown of joint

cartilage and underlying bone. It is a degenerative,

"wear and tear" disease driven by mechanical stress, aging, and
inflammation.

Pathophysiology

The pathophysiology involves a complex interplay of
mechanical stress and low-grade inflammation. Repetitive
micro-trauma or abnormal joint loading (e.g., from obesity or
injury) leads to chondrocyte (cartilage cell) stress. These stressed
chondrocytes release enzymes (matrix metalloproteinases) that
break down the cartilage matrix faster than it can be repaired.
The subchondral bone stiffens and develops microfractures, and
bony outgrowths, or "osteophytes,” form at the joint margins.
Debris from the degrading cartilage sheds into the joint,
triggering a secondary synovial inflammatory response, which
in turn releases more pro-inflammatory cytokines that accelerate
cartilage breakdown, creating a vicious cycle.

Diagnosis

Diagnosis is primarily clinical. It is based on a history of use-
related joint pain (worse with activity, better with rest), morning
stiffness lasting < 30 minutes, older age, and common joint
involvement (hands [DIPs, PIPs], knees, hips, spine).
Radiographs (X-rays) confirm the diagnosis by showing
characteristic findings: joint space narrowing, osteophytes (bone
spurs), subchondral sclerosis, and cysts.

Differential Diagnosis
The main differential is an inflammatory arthritis like RA,
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which is distinguished by its prolonged morning stiffness,
"boggy" synovial swelling, and positive serologies. Other
differentials include gout or pseudogout (acute, episodic,
crystal-proven), psoriatic arthritis (check skin/nails), and soft-
tissue conditions like bursitis or tendonitis, which are localized
to peri-articular structures rather than the joint itself.

INITIAL DIAGNOSIS (Primarily Clinical)
Symptoms: Use-related joint pain, moming stiffness < 30 min.
Imaging (X-ray): Confirms findings (joint space narrowing, osteophytes).

v

STEP 1: Core Non-Pharmacologic Therapy (Foundation for ALL patients)
+» Weight Loss: (If overweight) Single most effective intervention for knea/hip OA.
+ Physical Therapy/Exercise: Low-impact (swimming, cycling) & muscle strengthening
- Assistive Devices: Canes or walkers to unload the affected joint.

v

STEP 2: First-Line Pharmacologic Therapy (If symptoms persist)
- Topical NSAIDs: (e.g., diclofenac gel) First-line for knee or hand OA (low systemic risk)
+ Acetaminophen: Scheduled dosing (efficacy is modest)

v

STEP 3: Second-Line Pharmacologic Therapy
+ Oral NSAIDs: Use lowest effective dose for shortest possible time.
+ Risk/Benefit: Use with caution in elderly (CV, GI, Renal risk). Consider PPI co-therapy.

v

STEP 4: Third-Line / Adjunctive Therapy
+ Intra-articular Corticosteroid Injections: For rapid, short-term relief of acute flares.
- Tramadol: {Use with caution) If NSAIDs are contraindicated

v

STEP 5: Surgical Algorithm (End-Stage Disease)
Indicated for refractory pain and functional limitation
- Total Joint Arthroplasty (Joint Replacement)

v

COMMON PITFALLS
* Failure to pursue core interventions: Especially weight loss and exercise.
» Over-reliance on Oral NSAIDs: Chronic use in high-risk patients.
* Inappropriate Opioid Use: Long-term opioids are strongly discouraged.

Figure 7.2: Osteoarthritis - Symptom-Based Algorithm
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