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Classification of Rheumatologic Disorders

▪ Inflammatory Arthritis
• Rheumatoid arthritis (RA)
• Seronegative spondyloarthropathies

• Ankylosing spondylitis
• Psoriatic arthritis
• Reactive arthritis
• Enteropathic arthritis

▪ Connective Tissue Disorders (CTD)
• Systemic lupus erythematosus (SLE)
• Sjogren’s syndrome
• Systemic sclerosis (scleroderma)
• Mixed connective tissue disease (MCTD)
• Dermatomyositis/Polymyositis

▪ Vasculitides
• Large-vessel: Giant cell arteritis, Takayasu 

arteritis
• Medium-vessel: Polyarteritis nodosa, Kawasaki 

disease
• Small-vessel: ANCA-associated vasculitis, IgA 

vasculitis

▪ Crystal arthropathies
• Gout
• Calcium pyrophosphate deposition disease 

(CRRD, pseudogout)
▪ Degenerative & Mechanical Disorders

• Osteoarthritis
• Soft tissue syndromes (bursitis, tendinopathies)
• Fibromyalgia

▪ Pediatric Rheumatologic Disorders
• Juvenile idiopathic arthritis (JIA)
• Kawasaki disease
• Pediatric lupus 



Prevalence of Rheumatologic Disorders

▪ Osteoarthritis – 10-15% of adults (more common after age 60)
▪ Rheumatoid arthritis – 0.5-1% of adults
▪ Psoriatic arthritis – 0.1-0.3% of population
▪ Ankylosing spondylitis – 0.1-0.2% of population
▪ Gout – 3-5% of adults (higher in men, older adults)
▪ Systemic lupus erythematosus – 0.05-0.1% (40-100/100,000)
▪ Sjogren’s syndrome – 0.1-0.6% of population
▪ Systemic sclerosis – 0.02-0.05%
▪ Juvenile idiopathic arthritis – 1/1,000 children



Evaluation of Patient with Joint Pain



Case #1

▪ 61 yo M NS trial for $20M UL
▪ Carries diagnosis of seronegative rheumatoid arthritis for at least 6 years
▪ Build, BP, basic chemistries, CBC in APS wnl
▪ Old rheumatology letter notes failed methotrexate, hydroxychloroquine, sulfasalazine. On Enbrel X 3 years. 
▪ ANA history

▪ 5/21 – screen (+)
▪ 4/22 – ANA (+) 1:80 – nucleolar pattern
▪ 11/22 – ANA (+) 1:160 – homogeneous pattern

▪ RF and CCP repeatedly (-)
▪ Anti-dsDNA, Scl, SS-A, SS-B all (-)
▪ Sed rate, CRP (-) (on meds)
▪ X-rays feet and ankles w/o erosions
▪ Providers notes handwritten 

▪ No deformities or limitations noted
▪ 5/22 – 90% reduction tender and swollen joint counts 

▪ Questions:
▪ Is the diagnosis correct?
▪ What is the severity of the disease?
▪ What is the mortality risk?



Rheumatoid Arthritis (RA) - Defined

▪ Rheumatoid arthritis (RA) is a chronic, systemic, 
autoimmune inflammatory disorder that 
primarily targets synovial joints, leading to 
symmetric, progressive, and potentially erosive 
arthritis. Key features:
• Persistent synovitis and joint inflammation
• Autoantibody production: Rheumatoid Factor 

(RF), Anti-CCP antibodies
• Elevated acute phase reactants: ESR, CRP
• Systemic manifestations: fatigue, low-grade 

fever, weight loss, extra-articular involvement 
(lungs, eyes, skin, heart)

• Pathogenesis: genetic predisposition (HLA-
DRB1), environmental triggers (e.g., smoking)

• Potential for joint destruction, deformity, and 
disability if untreated 



Rheumatoid Arthritis – Famous People With RA



Rheumatoid Arthritis - Epidemiology

▪ Global prevalence and incidence
• Prevalence: 0.5-1%
• Incidence: 20-50 cases/100,000/year
• Higher in industrialized nations
• Varies by ethnicity – lower in some Asian and African groups

▪ Age and sex distribution
• Can occur any age; most common ages 30-60 years
• Female:Male ratio 2-3:1

▪ Geographic and ethnic variations
• Higher rates: Northern Europe and North America

▪ Risk factors
• Genetics: 50-60% of risk (HLA-DRB1 alleles) – “shared epitope” on chromosome 6
• Smoking
• Hormonal: postpartum, menopause
• ?role of gut microbiome

▪ Mortality and Morbidity
• 2-3 X higher risk of premature death (cardiovascular disease, infections)
• Mortality declining with modern therapy
• Reduced quality of life and major cause of disability



Rheumatoid Arthritis - Presentation

▪ Constitutional symptoms- weight loss, fatigue, 
myalgias, low grade fever

▪ Morning stiffness – lasting >1 hr suggests 
inflammatory joint disease

▪ Joint manifestations – joint pain and swelling of small 
joints hands and feet, particularly MCP, MTP and PIP 
joints

▪ Lab testing:
• Elevated ESR and/or CRP
• Abnormal rheumatoid factor (RF)  - not specific for RA. 

Overall Sn/Sp: 69%/85%. Depends on pre-test 
probability.

• Anti-cyclic citrullinated peptide (CCP) antibodies
• Genetic testing – HLA-DRB1

▪ X-rays: periarticular osteopenia, joint space 
narrowing, bone erosions

▪ Ultrasound: to assess synovitis
▪ MRI: to assess synovitis
▪ Extraarticular abnormalities: e.g., rheumatoid nodule, 

scleritis, interstitial lung disease



Inflammatory Arthritis – Differential Diagnosis



Rheumatoid Arthritis – Pathogenesis 

McInnes IB, Schett G. NEJM 2011:365:2205



Rheumatoid Arthritis – Diagnostic Criteria



Rheumatoid Arthritis – Serology

▪ Discovered 1940 – one of oldest known 
autoantibodies

▪ IgM directed against Fc portion IgG
▪ Present 70-80% those with RA
▪ Not specific for RA
▪ High titers tend to correlate with more aggressive 

disease and extra-articular manifestations



Rheumatoid Arthritis – Citrullinated Proteins

▪ Citrullination – post-translational modification 
converting arginine to citrulline

▪ Occurs in inflammatory environments (e.g., 
synovitis)

▪ Key enzymes – Activation of peptidylarginine 
deiminases (PADs)

▪ Anti-citrullinated protein antibodies (ACPAs) are 
highly specific for RA

▪ Overall Sn/Sp 67%/96% respectively
▪ ACPA positive individuals with early RA are at 

increased risk of progressive joint damage
▪ ACPAs present years before clinical onset, 

associated with severe disease course
Hang M, et al. Clin and Exp Med 2024;24:153



Rheumatoid Arthritis – X-Ray



Rheumatoid Arthritis – Assessment of Disease Activity

RA Clinical Disease Activity Index (CDAI) RA Simplified Disease Activity Index (SDAI)



Rheumatoid Arthritis – Course of Disease

Gravallese EM, Firestein GS. NEJM 2003;388:529



Rheumatoid Arthritis – Complications



Rheumatoid Arthritis – Treatment

▪ Nonbiologic Disease-modifying antirheumatic drugs 
(DMARDs)
• Methotrexate
• Hydroxychloroquine
• Sulfasalazine
• Leflunomide

▪ Biologic DMARDs
• TNF inhibitors – etanercept, infliximab, adalimumab, 

golimumab, certolizumab pegol
• Interleukin 6 (IL-6) receptor antagonists – tocilizumab, 

sarilumab
• T-cell costimulation blocker (CTLA4-Ig) - abatacept
• Anti-CD20 B-cell depleting monoclonal antibody - 

rituximab
▪ Targeted synthetic DMARDs

• Janus kinase (JAK) inhibitors – tofacitinib, baricitinib, 
upadacitinib



Rheumatoid Arthritis – Treatment

Gravallese EM, Firestein GS. NEJM 2003;388:529



Rheumatoid Arthritis – Treatment

Smolen JS, et al. Ann Rheum Dis 2023;82:3



Rheumatoid Arthritis – Mortality

Lee YH, Song GG. Z Rheumatol 2024:83(S); S314

▪ Meta analysis
▪ 560 papers/17 selected
▪ 486,098 patients with RA
▪ 63,988 observed deaths
▪ Overall, 1.5X increase in all-

cause mortality in those 
with RA



Case #1

▪ 61 yo M NS trial for $20M UL
▪ Carries diagnosis of seronegative rheumatoid arthritis for at least 6 years
▪ Build, BP, basic chemistries, CBC in APS wnl
▪ Old rheumatology letter notes failed methotrexate, hydroxychloroquine, sulfasalazine. On Enbrel X 3 years. 
▪ ANA history

▪ 5/21 – screen (+)
▪ 4/22 – ANA (+) 1:80 – nucleolar pattern
▪ 11/22 – ANA (+) 1:160 – homogeneous pattern

▪ RF and CCP repeatedly (-)
▪ Anti-dsDNA, Scl, SS-A, SS-B all (-)
▪ Sed rate, CRP (-) (on meds)
▪ X-rays feet and ankles w/o erosions
▪ Providers notes handwritten 

▪ No deformities or limitations noted
▪ 5/22 – 90% reduction tender and swollen joint counts 

▪ Questions:
▪ Is the diagnosis correct?
▪ What is the severity of the disease?
▪ What is the mortality risk?



Case #2

▪ 41 yo F NS for $500K UL
▪ Part 2 notes no PCP but sees rheumatologist for lupus diagnosed 6 years prior to application. Taking 

hydroxychloroquine. 
▪ MIB – multiple application queries; connective tissue disorder, kidney disorder, albuminuria
▪ APS – 2017 developed joint pain/stiffness, hand swelling, ankle swelling. Serum Cr 3.1 with ANA 1:5120. Renal 

biopsy done which showed membranous lupus nephritis (LN) Class V with immunoglobulin and complement 
deposits. Treated with prednisone, mycophenolate (MMF), and cyclophosphamide. Weaned off steroids one 
year later with normalization of Cr. By 2020 was weaned off MMF; maintained on hydroxychloroquine. 
Occasional joint stiffness and hand joint swelling. 

▪ At 12/2023 visit, PI clinically stable with benign exam. CBC wnl, serum Cr 0.97; ESR 15 mm/hr; CRP 2.4 mg/dl; 
dsDNA wnl; C3/C4 wnl; p/c 77 mg/g. 

▪ Historic serologies – RF; CCP, RNP, Smith, Ro/LA antibodies all negative. Antiphospholipid panel negative.  
▪ Questions:

▪ What is the overall prognosis?
▪ How does the prognosis of membranous LN compare to other forms of LN? 
▪ What is the mortality risk?
▪ How does the history of lupus nephritis impact the mortality risk?



Systemic Lupus Erythematosus (SLE) - Defined

▪ Systemic lupus erythematosus (SLE) is a chronic 
multi-system autoimmune disorder characterized by 
the production of autoantibodies leading to 
widespread inflammation and potential damage to 
virtually any organ system. The disease is highly 
variable in presentation and clinical course. Key 
features:
• Fatigue, joint pain, photosensitivity, malar rash
• Positive antinuclear (ANA), anti-double- stranded DNA 

(ant-dsDNA), anti-Smith (anti-Sm) antibodies
• Low complement levels – C3, C4 during active disease
• Elevated acute phase reactants: ESR, CRP
• Relapsing-remitting course with variable clinical 

presentation
• Pathogenesis involves a complex interplay of genetic 

predisposition, environmental triggers, and immune 
system deregulation

• Can affect joints, heart, kidney, CNS



Systemic Lupus Erythematosus – Famous People With SLE



Systemic Lupus Erythematosus (SLE) - Epidemiology

▪ Approximately 204,000 in the US have SLE

▪ Incidence is ~5.1 cases/100,000 person-years; higher in African American, Hispanic, Asian and Native 
American populations

▪ Incidence higher in China – 14.1 cases/100,000 person-years

▪ Female:Male ratio 9:1

▪ African American women 2-3 times more likely to develop SLE than white women

▪ SLE most often diagnosed between ages 15 and 44

▪ Overall mortality rates have decline

▪ African Americans with SLE have higher death rates than White individuals



Systemic Lupus Erythematosus (SLE) - Presentation

▪ Constitutional symptoms – fatigue (80+%), fever 
(50%), malaise, anorexia, weight loss

▪ Musculoskeletal symptoms – arthritis (up to 90%) with 
morning stiffness; myalgias

▪ Skin/Hair – malar rash, red/scaly patches on sun-
exposed areas, photosensitivity, mouth ulcers, hair 
loss

▪ Other – chest pain, pericarditis, endocarditis (Libman-
Sacks), pleuritis, signs of nephritis (swelling, HTN, 
foamy/dark urine), vasculitis, Raynaud’s, cephalgia, 
confusion, seizures, anemia

▪ Lab Testing: ANA, anti-Smith (Sm) (30%), anti-double 
stranded DNA (dsDNA) (70%), anti-Ro/SSA, and anti-
La/SSB (more common Sjogren’s), anti-U1 
ribonucleoprotein (RNP) (more common MCTD), anti-
ribosomal P (high Sp/low Sn), antiphospholipid 
antibody



Systemic Lupus Erythematosus (SLE) – Differential Diagnosis

▪ Rheumatoid arthritis
▪ Rhupus (features SLE and RA)
▪ Mixed connective tissue disorder (MCTD) – overlap features SLE, systemic 

sclerosis, polymyositis. High titers anti-RNP
▪ Undifferentiated connective tissue disorder (UCTD) – evidence of a systemic 

autoimmune disorder, but not satisfy classification criteria
▪ Systemic sclerosis
▪ Sjogren’s disease
▪ Vasculitis
▪ Behcet syndrome
▪ Dermatomyositis/polymyositis
▪ Fibromyalgia
▪ Multiple sclerosis – optic neuritis



Systemic Lupus Erythematosus (SLE) vs. Rheumatoid Arthritis (RA)



Systemic Lupus Erythematosus (SLE) - Pathogenesis

Mechanisms-of-action driving SLE pathogenesis via over-activating immune response. SLE predisposing factors including genetic, epigenetic, hormonal 
and environmental factors can function as or induce the production of immunoreactants to trigger Toll-like receptor (TLR) signaling in the innate immune 
system for enhanced generation of type I interferon (IFN), or modulate the development and maturation of T and B cells in the adaptive immune system for 
over-production of auto-antibodies. Type I IFN functions as the hub bridging the innate and adaptive immune systems. Specifically, type I IFN is produced 
from innate lymphoid cells (ILC), and directly triggers B cell activation to overtly produce auto-antibodies that ultimately contribute to SLE pathogenesis. 
Besides producing type I IFNs, ILCs can also present antigens to T cells via major histocompatibility complex (MHC) to activate T cells that express CD40L 
that interacts with B cells via the CD40L-CD40 bridge for enhanced auto-antibody production

Dai X, Fan Y, Zhao X. Nature 2025; 
doi.org/10.1038/s41392-025-02168-0



Systemic Lupus Erythematosus (SLE) – Diagnostic Criteria



Systemic Lupus Erythematosus (SLE) – Diagnostic Criteria



Systemic Lupus Erythematosus (SLE) – Serology – Antinuclear Antibodies (ANA)

ANA Staining Patterns

▪ Homogeneous – DNA, histones (most common pattern – 
36%)
▪ SLE, drug-induced lupus, Sjogren’s (SjD), Systemic Sclerosis 

(SS), RA, Hashimoto’s, primary biliary cirrhosis (PBC), 
autoimmune hepatitis

▪ Nuclear speckled – Ro/SS-A, La/SS-B, RNP, Sm, Scl-70
▪ Fine (20%) – SLE, SjD, SS, dermatomyositis (DM), polymyositis 

(PM), RA
▪ Coarse (1.5%) – SLE, mixed connective tissue disease (MCTD) 
▪ Dense fine (wide range) – seen in healthy people, uncommon 

SLE
▪ Nucleolar (1.4%-17%) 

▪ SLE, RA, SjD, PM, DM, MCTD, Raynaud’s
▪ Centromere (3%)

▪ Limited SS (CREST), PBC, SjD, SLE, Raynaud’s



Systemic Lupus Erythematosus (SLE) – Serology – Antinuclear Antibodies (ANA)



Systemic Lupus Erythematosus (SLE) – Serology 



Systemic Lupus Erythematosus (SLE) – Assessment of Disease Activity

SLEDAI SCORE

0: No disease activity (remission)
1-5: Mild disease activity
6-10: Moderate disease activity
11-19: High disease activity
>20: very high disease activity



Systemic Lupus Erythematosus (SLE) – Clinical Course

70%

10%

10%

10%



Systemic Lupus Erythematosus (SLE) – Complications

▪ Renal
▪ Lupus nephritis             proteinuria, hematuria, 

renal failure
▪ Hypertension, ESRD

▪ Cardiovascular
▪ Premature ASCVD, CAD
▪ Endocarditis (Libman-Sacks)
▪ Pericarditis, myocarditis, heart failure

▪ Pulmonary
▪ Pleuritis, pleural effusion
▪ Interstitial lung disease, pulmonary hypertension
▪ Diffuse alveolar hemorrhage (rare, severe)

▪ Neurologic
▪ Seizures, psychosis, cognitive dysfunction
▪ Peripheral neuropathy, transverse myelitis

▪ Hematologic
▪ Autoimmune hemolytic anemia
▪ Thrombocytopenia, leukopenia
▪ Antiphospholipid antibody syndrome                 

thrombosis, pregnancy loss
▪ Infectious

▪ Immunosuppression (disease + therapy)   
increase bacterial, viral, opportunistic infections

▪ Other
▪ Osteoporosis (steroid use)
▪ Malignancy (esp. lymphoma)
▪ Chronic fatigue, reduced quality of life



Systemic Lupus Erythematosus (SLE) – Lupus Nephritis (LN)

▪ Most individuals with SLE will have some clinical evidence of renal disease at some time during 
the course of their disease.

▪ LN typically develops early in their disease

▪ 50% will develop significant renal disease and 10% will develop ESRD

▪ Greater risk in African Americans, Hispanic population, male sex 

▪ The presence of LN increases the mortality risk

▪ Is an immune complex glomerulonephritis

▪ Pathogenesis related to neutrophil activation, increased interferon expression, and upregulation 
of myeloid cell transcriptomes (RNA transcripts)

▪ Clinical signs and symptoms include: proteinuria, hematuria, hypertension, edema 



Systemic Lupus Erythematosus (SLE) – Lupus Nephritis (LN) - Classification

Class Pathology Clinical Features Prognosis

I – Minimal Mesangial Normal glomeruli on LM; mesangial 
deposits on IF

Usually asymptomatic Excellent

II – Mesangial 
Proliferative

Mesangial hypercellularity & deposits Mild proteinuria, hematuria Excellent to Good

III – Focal <50% glomeruli affected; 
segmental/global proliferation

Hematuria, proteinuria, mild renal 
impairment

Variable – treat early

IV – Diffuse ≥50% glomeruli; endocapillary 
proliferation, wire-loop lesions

Nephritic syndrome, nephrotic 
proteinuria, ↓ renal function

Guarded to Poor –
aggressive treatment 
needed

V – Membranous Thickened capillary walls; 
subepithelial deposits

Nephrotic syndrome, mild renal 
impairment

Variable – better if 
isolated, worse if 
combined with III/IV

VI – Advanced 
Sclerosing

≥90% globally sclerotic glomeruli Chronic kidney disease Poor – often irreversible



Antiphospholipid Syndrome (APS) and Systemic Lupus Erythematosus

▪ An autoimmune syndrome characterized by 
evidence of antiphospholipid antibodies (aPL) and 
clinical manifestations of venous thrombosis, 
arterial thrombosis, adverse pregnancy outcomes

▪ APS may occur as a primary condition or in setting of 
underlying autoimmune disease such as SLE

▪ aPL heterogeneous group of IgG directed against 
phospholipids and phospholipid binding proteins

▪ aPL can be transient (e.g., infection), or persistent
▪ Typical aPL assay includes:

▪ Anticardiolipin Ab (aCL) – IgG or IgM
▪ Anti-beta2 glycoprotein I Ab
▪ Lupus anticoagulant (LA) – assayed in a clotting test

▪ Risk stratification
▪ High – LA+ w/wo aCL/anti-beta2GPI. Highest risk if all 

three positive
▪ Moderate – aCL+ and/or anti-beta2GPI+ with LA-
▪ Low – low titer aCL+ and/or anti-beta2GPI+ with LA-



Systemic Lupus Erythematosus (SLE) – Treatment

HCQ = hydroxychloroquine
GC = glucocorticoids
MTX = methotrexate
AZA = azathioprine
MMF = mycophenolate mofetil
BEL = belimumab
ANI = anifrolumab
CNI = calcineurin inhibitor
CYC = cyclophosphamide
RTX = rituximab

Antonis Fanouriakis et al. Ann Rheum Dis 2024;83:15-29



Systemic Lupus Erythematosus (SLE) – Treatment – Mechanism of Action 

APC – antigen-presenting cell
BAFF – B lymphocyte stimulator (BLyS)
APRIL – A proliferation inducing ligand
TACI – transmembrane 
activator/cyclophilin ligand-interactor
BCMA- B cell maturation antigen
CTLA – cytotoxic T-lymphocyte antigen
GM-CSFR – granulocyte colony-stimulating 
factor receptor

Katarzyna P, et al. Rheum Intl 2023:43;1395



Systemic Lupus Erythematosus (SLE) – Mortality

▪ Meta analysis
▪ 566 papers/12 selected
▪ 27,210 patients with lupus
▪ 4,989 observed deaths
▪ Median age 33.4 years
▪ 89.6% females
▪ Overall 3X increase in all-

cause mortality in those 
with SLE

Yurkovich M, et al. Arth Care & Res 2014; 66:608



Systemic Lupus Erythematosus (SLE) – Mortality

▪ Meta analysis
▪ 58 papers/15 selected
▪ 26,101 patients with lupus
▪ 4,640 observed deaths
▪ Overall, 2.6X increase in all-

cause mortality in those 
with SLE

Lee YH, et al. Lupus 2016;25:727



Case #2

▪ 41 yo F NS for $500K UL
▪ Part 2 notes no PCP but sees rheumatologist for lupus diagnosed 6 years prior to application. Taking 

hydroxychloroquine. 
▪ MIB – multiple application queries; connective tissue disorder, kidney disorder, albuminuria
▪ APS – 2017 developed joint pain/stiffness, hand swelling, ankle swelling. Serum Cr 3.1 with ANA 1:5120. Renal 

biopsy done which showed membranous lupus nephritis (LN) Class V with immunoglobulin and complement 
deposits. Treated with prednisone, mycophenolate (MMF), and cyclophosphamide. Weaned off steroids one 
year later with normalization of Cr. By 2020 was weaned off MMF; maintained on hydroxychloroquine. 
Occasional joint stiffness and hand joint swelling. 

▪ At 12/2023 visit, PI clinically stable with benign exam. CBC wnl, serum Cr 0.97; ESR 15 mm/hr; CRP 2.4 mg/dl; 
dsDNA wnl; C3/C4 wnl; p/c 77 mg/g. 

▪ Historic serologies – RF; CCP, RNP, Smith, Ro/LA antibodies all negative. Antiphospholipid panel negative.  
▪ Questions:

▪ What is the overall prognosis?
▪ How does the prognosis of membranous LN compare to other forms of LN? 
▪ What is the mortality risk?
▪ How does the history of lupus nephritis impact the mortality risk?



Summary

▪ Rheumatologic disorders encompass a wide array of disorders from mechanical disorders to inflammatory, 
autoimmune, connective tissue disorders and vasculitis.

▪ Osteoarthritis and osteoporosis are common disorders with more morbidity than mortality impact.

▪ Rheumatoid arthritis is an autoimmune inflammatory disorder that targets synovial joints causing joint 
destruction and potential deformity. RA can have systemic manifestations as well. Rheumatoid factor and 
anti-citrullinated protein antibodies are key lab findings. RA is associated with increased risk of cardiovascular 
disease and all-cause mortality. Meta analysis studies suggest an overall 1.5X increase in all-cause mortality 
risk. 

▪ Systemic lupus erythematosus is a systemic autoimmune disorder that can result in end-stage renal disease. 
Anti-nuclear antibodies and antibodies to double stranded DNA are key lab findings. SLE often has a variable 
course with remissions and exacerbations. Meta analysis studies suggest an overall 2.6X increase in all-cause 
mortality risk. 



Autoantibodies and Rheumatologic Disease

www.rheumonepagers.com/about 

MPA – microscopic polyangiitis
GPA – granulomatosis with polyangiitis 
(Wegener’s granulomatosis)
EGPA – eosinophilic granulomatosis with 
polyangiitis (Churg-Strauss syndrome)

http://www.rheumonepagers.com/about


QUESTIONS?


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50

