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Goals: Understanding the role of         
inflammation in rheumatic diseases 

u  What is inflammation ? 
u  Mechanisms- initiation, stopping, persistence 
u  Manifestations and consequences- local and systemic 

u  Role in rheumatic diseases: RA, osteoarthritis, gout, 
    regional disorders  

u  Management- targeted 



Inflammation 
u  Inflammation is the body’s immune system’s 

reaction against injury and infection . 
u  Response my be initiated by external or 

internal factors 
u  The body’s attempt to dispose of 

microorganisms, foreign material, and 
injured tissues to promote  tissue repair 

u  A vascular and cellular response initiates the 
response of the injured tissue or the 
microorganism 

u  Two types of inflammation: acute and 
chronic. 

 





















How is inflammation shut off? 





§  Acute inflammation is a self-
limiting response. 

§  Cells remove apoptotic cells 
and debris.  

§  Communication mediators 
activate vascular 
permeability and WBCs. 

§  Microorganisms and dead 
cells are phagocytized .  

§  The outcome of acute 
inflammation (chronicity, 
fibrosis or resolution) is 
influenced by the causative 
factors and the degree to 
which they are involved in 
the response. 



Cell Metabolism 19:2014,	21-36	

Specialized	proresolving	lipid	
mediators	(SPMs)–resolvins,	
protec.ns,	and	maresins–are	
novel	autacoids	that	resolve	
inflammaEon,	protect	organs,	
and	s.mulate	Essue	
regeneraEon.	
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IBS IBD 
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Many mechanisms can cause impaired 
resolution and sustained inflammation 

u Failure to eliminate the offending agent  
u Insufficient clearance of proinflammatory 

cells may hamper resolution  

u Functional alteration of immune cells may 
affect resolution-related signaling and 
processes 
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Gout Rheumatoid arthritis 

Osteoarthritis  





Overall model of the development of autoimmune rheumatic disease 

Deane, K. D. & El-Gabalawy, H. (2014) Nat. Rev. Rheumatol.  

Autoimmunity is probably initiated owing to a combination of genetic, environmental, and random 
factors, and at an anatomic site, which might not be the main target of the subsequent autoimmune 
response.  







Pattern of joint involvement in 
different rheumatic diseases 



Pattern of Joints Affected 
“Marker Joints” 

    OA              RA              AS            Gout              FM 
DIP, PIP,      PIP, MCP,        SI joint,       1st MTP,            Diffuse 

1st MTP,   wrist, MTP,     Axial jts.   foot, ankle,       soft  
knee, hip  any synovial jt.                       knee                tissue 



Different rheumatic diseases follow a 
characteristic pattern of joint and organ 
involvement. Three interconnected mechanisms 
that might be involved: 

u Site-specific local cell types in joint and other 
tissues (anatomic diversity) that drive disease;  

u Systemic triggers that affect local cell types;  

u Site-specific exogenous factors, such as focal 
mechanical stress, that activate cells locally.  



Patterns of joint and organ  
involvement in rheumatic disease 

                                             (2017) Why location matters — site-specific factors in rheumatic diseases Nat. Rev. Rheumatol 

Even though rheumatic 
diseases can present with 
variable symptoms in 
individual patients, 
characteristic patterns of 
joint and organ 
involvement are 
distinguishable between 
rheumatic diseases.  



Anatomical diversity in joints and patterns 
 of joint involvement in rheumatic disease 

Ospelt, C. & Frank-Bertoncelj, M. (2017) Why location matters — site-specific factors in rheumatic diseases Nat. Rev. Rheumatol.  

Synovial fibroblasts, cartilage and vasculature differ between anatomic locations along the body axes 



Gender related factors influencing the development of autoimmune diseases 
(ADs). Main factors explaining the higher prevalence of several ADs in women 
include hormonal factors, since estrogens and prolactin are immune stimulants 
while androgens are immune suppressors. 

Journal of Autoimmunity, 38, 2012, J109 - J119 



Autoantibodies 

u The presence of autoantibodies in apparently 
healthy individuals has been increasingly 
recognized.  

u Although some of these individuals are in 
preclinical stages of a disease such as systemic 
lupus erythematosus (SLE), many will not develop 
SLE or any other autoimmune disorder.  

u These observations leave open questions 
regarding when and how benign autoimmunity 
develops into disease. 



? ? 

Rheumatoid  
Arthritis 









Environment–gene interactions 
promote loss of tolerance to self-
proteins that contain a citrulline 
residue.  
 
Localization of the inflammatory 
response occurs in the joint by virtue 
of poorly understood mechanisms  
 
Synovitis is initiated and perpetuated 
by positive feedback loops and in 
turn promotes systemic disorders that 
make up the syndrome of rheumatoid 
arthritis. 

N Engl J Med 2011; 365:2205-2219 
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Inflammatory arthritis continuum 

Hunt, L. & Emery, P. (2014) Defining populations at risk of rheumatoid arthritis: the first steps to prevention Nat. Rev. Rheumatol.  



Wikipedia  

Rheumatoid Arthritis Normal 





Cytokine Signaling Pathways in RA 

Adapted from Choy EHS, Panayi GS. N Engl J Med. 2001;344:907-916. 
Copyright © 2001 Massachusetts Medical Society. All rights reserved. 
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Comprehensive treatment of RA includes pharmacotherapy, 

patient education, physical/occupational therapy,  
and psychosocial support.  

 •  Confirm diagnosis          • Baseline assessment         • RA subset criteria  
                                                    ° Severity (mild, moderate, severe) 
                                                    ° Duration (early, persistent)  

   
Mild Early Disease 

NSAIDs 
Use in combination with other conservative measures. 

Assess therapy in 1 – 3 months.  If disease persists, move to next step. 

Mild Persistent Disease       Moderate/Severe Early Disease 

DMARDs 
Hydroxychlorquine, SSZ, MTX 

Others: gold, penicillamine, AZA, CSA 

Methotrexate 
Assess in 3 – 6 months  

for adding combination therapy. 

Persistent Disease 

Moderate/Severe Persistent Disease 
Other DMARDs 

Leflunomide (Arava) – Must try MTX 
Etanercept (Enbrel) – Must try MTX 

Infliximab (Remicade) – MTX suggested w/ use 
Adalimumab (Humira) – Must try MTX 

Anakinra (Kineret) – Must try MTX 
Rituximib (Retuxin)- Must fail other biologics 
Abatacept (Orencia)- Must fail other biologics 

 

RA Pharmacologic Management Guidelines 



Inflammatory 
mediators, including 
cytokines, immune 
complexes, and 
altered lipid 
metabolism, circulate 
to promote coexisting 
conditions in patients 
with rheumatoid 
arthritis 

Mechanisms that contribute to long-term complications in rheumatoid arthritis. 



Cumulative incidence of cardiovascular manifestations  
in patients with or without RA 

Prasad, M. et al. (2014) Cardiorheumatology: cardiac involvement in systemic rheumatic disease Nat. Rev. Cardiol 

Permission obtained from Wiley © Maradit-Kremers, H. et al. Increased unrecognized coronary heart disease 
and sudden deaths in rheumatoid arthritis: a population-based cohort study. Arthritis Rheum. 52, 402‑411 (2005) 



Osteoarthritis 
Pathology 





Low-grade inflammation in OA• Synovitis, with synovial hyperplasia and low-grade  
inflammatory infiltrates is frequently observed in OA 
• The inflammation in OA is chronic, low-grade, and differs in its clinical 
presentations and underlying mechanisms from the 'high-grade' inflammation in RA 
• Inflammation in OA offers opportunities for DMOADs for OA 

Gadolinium-enhanced MRI 
(sagittal view) scan of a 
knee with multiple 
features typical of OA: 
synovial inflammation, 
cartilage degradation, 
and bone remodeling.  

Synovial biopsy specimen 
obtained during 
meniscectomy from a 
patient with knee OA, 
showing histological 
evidence of 
inflammation. 



Cytokines in OA 





Gout 





Monosodium urate crystals and WBCs  
seen using a phase light microscope 
(400×) 

Monosodium urate crystals- 
polarised microscope with a first  
order red compensator 







Nature Immunology 2017;18:1175–1180 





Inflammation- the basic mechanism of most rheumatic diseases 



The seven ages of woman. (b) Schematic graph of excess deaths from seasonal or pandemic influenza over the lifetime of an 
individual represented as number of deaths per 1000 persons (adapted from [2]). Note that while pregnancy increases the risk of 
severe influenza, in severe pandemics such as 1918/1919 there were also excess deaths in previously healthy young adults who 
were not pregnant. (c) Schematic graph of the different arms of the immune response to influenza over the lifetime of an 
individual. 

Proceeding of the Royal Society B 2015 
Volume 282, issue 1821  





RA can be triggered in the potential trigger sites (lung, oral, gut, et al.) by the interaction between the genes and 
environmental factors, which is characterized by the onset of self-protein citrullination resulting in the production of 
autoantibodies against citrullinated peptides.  

Bone Research 15 (2018)  




