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Laboratory Testing In Rheumatology

Acute Phase Reactants:  ESR and CRP
Autoantibodies


ANA:  antinuclear antibody screen

RF:  rheumatoid factor
HLA Haplotype Testing
LE Cell Prep
Lab Testing for Infectious causes of arthritis
Laboratory testing is limited for diagnosis, but useful for monitoring disease treatment and progression.  

	DIAGNOSIS 
	History and physical examination 
	Blood tests 
	Radiographs 
	Synovial fluid 

	RA
	Symmetric polyarthritis Morning stiffness 
	RF+ In -80% elevated ESR  in 50-60%
	Demineralization Erosion Joint Space narrowing
	inflammation  WBC >10,000 

	SLE
	multisystem disease
	ANA + in >99%

DNA antibodies in 60-70%
	Generally nondestructive
	Mild inflammation

	AS
	back pain, axial involvement
	HLA-B27 in ~ 90%
	sacroiliitis

vertebral squaring
	inflammation WBC 5-20,000

	Gout
	recurrent attacks
	uric acid elevated in 780-90%
	erosions, cysts
	negatively birefringent crystals

	OA
	pain, crepitus

+ swelling or limited motion
	nonspecific
	joint space narrowing, osteophytes
	noninflammatory

WBC <10,000

	Fibromyalgia
	generalized chronic pain

muscle spasms

no joint swelling
	no abnormalities
	no severe abnormalities (may have cervical OA)
	none

	Scleroderma
	skin tightness in face or over dorsum of hand 
	ANA+ in >90% with Hep-2 cells
	+ pulmonary fibrosis, esophageal dysmotility or calcinosis
	non specific

	Polymyositis
	muscle weakness, + pain
	CPK elevated in 80%, ANA+ in 33%
	non specific
	non specific


A. Tolerance:  exposure of the immune system to self antigens w/o inducing lymphocyte stimulation

1. Thymus and Bone Marrow

2. Development of Tolerance:  1( through control of self-reactive T-cells

a. A somatically acquired selection procedure that sorts lymphocytes into those with self-reactivity and those lacking self-reactivity.    If exposure occurs at an inappropriate age then tolerance may not occur or if the way in which the immunogen is delivered is inappropriate then tolerance may not occur

b. Self-reacting lymph’s are clonally deleted, apoptosis (activation induced cell death) or anergized(functionally paralyzed)


3.  
Autoimmunity is the loss of tolerance d/t genetic (MHC) and environmental factors (i.e. infectious disease)

Acute Phase Reactants:  CRP vs. ESR

Indications for the use of ESR or CRP include

1. screening for the presence of inflammation as the cause of musculoskeletal complaints

2. monitoring the activity and progression of systemic inflammatory diseases

Interpretation: 


ESR is raised in inflammatory diseases including all inflammatory arthropathies, connective tissue and systemic disease (with the exception of SLE).  Other diseases with elevated ESR include polymyalgia, sepsis and neoplastic diseases.  


The upper limit of ESR may increase with age.  For example, values up to 40 mm/hr Westergren ESR may be found in the elderly.

Elevated ESR may also be found in normal individuals and in patients with noninflammatory rheumatic diseases (i.e. OA, fibromyalgia).

Comparison of CRP and ESR


CRP is considered much more reliable than ESR, is not affected by anemia and occurs within hours of onset and relief of inflammation.  However, CRP is a little more expensive, does not occur in all AI dz (i.e. discoid lupus) and is considered a good measure of acute inflammation.


ESR is affected by anemia and certain hormones.  It is not a good indicator of acute inflammation

Autoantibodies

· ANA-  Anti-Nuclear Antibodies

ANA is the most sensitive test for detecting SLE:  up to 95% of cases are ANA positive.  However, ANA is not diagnostic for SLE in the absence of other clinical manifestations.  Usually, ANA belong to more than one isotype.  Generally, immunoglobulins react against nuclear proteins and are associated with many AI diseases.  

Sequence of testing:  

Step 1 General Titer:  This is a sensitive but nonspecific test for SLE and does not correspond with clinical progression.  However, in active SLE titers are high.   Therefore, these immunoglobulin titers determines active vs. inactive disease.  However, not all patients  in an active disease state have ANA.

Step 2:  Specific Titers:  Order individual immunoglobulins
· Anti-ds DNA:  less sensitive that general titers but more specific for SLE than general titers.  These levels correlate with lupus nephritis and are used to monitor disease as well as establishing diagnosis.

· Extractable Nuclear Antigens:  Antibodies to extracts of nuclear material are common in many connective tissue diseases, particularly SLE.

· Anti-Ro-SSA and Anti-La-SSB:  Commonly elevated in Sjogren’s syndrome and SLE. Ro antibodies have been associated with congenital heart block in infants born to mothers who have SLE  and may have some utility in screening pregnant SLE patients.

· Antibodies to Histones: associated with drug induced SLE

· Anti-centromere and Anti-Sci-70:  Found in most patients who have CREST variant of scleroderma and may have some value in screening people with Raynaud’s phenomenon.
· Antiphospholipid: The antiphospholipid antibody syndrome is characterized by thrombosis, recurrent fetal loss, livedo reticularis and thrombocytopenia.
· Antineutrophil Cytoplasmic Antibodies (ANCA):  These antibodies are strongly associated with vascultic disorders, particularly Wegener’s granulomatosis. 

· Anti-RNP

· Anti-Sm

· Anti-Jo-1

· RF: Rheumatoid Factor

Rheumatoid factor is an immune complex where an IgM anti-antibody binds to a IgG.  About 70-90% of patients with RF are positive for RA although the presence of RF is not diagnostic for RA.  RF may be present in as much as 4% of normal population.  Therefore, since RA occurs in about 0.5-1% of the population, there are at least as many individuals that have RF but not RA as RF-positive individuals that do have RA.  


Also, 80% of RA patients but usually negative in the early stages of disease.  Therefore, not a reliable diagnostic test in the early stages of disease.


Finally,  a positive RF is found in many other diseases including sarcoidosis, leprosy, tuberculosis, pulmonary fibrosis, liver disease, and syphilis.  Many of these diseases also have musculoskeletal symptoms.  

Complement Used to measure acute phase complement used up d/t activation by IC (C3, C1q especially) 

a. Fixation test:  

a. IC react w/ a known amt. of complement ( complement consumed (fixed) ( hemolytic complement activity is measure to determine the amt. of complement fixed and, thus, the amt. of antigen or Ig present. 

ii. can be inhibited to the anticomplementary action of serum, pos. d/t  IC’s, heparin, chelating agents, aggregated immunoglobulins (multiple myeloma)

b. Hemolytic Assay:  relatively insensitive screening test for complement activity in human serum

i. Involves sheep erythrocytes, rabbit Ig to sheep RBC’s and guinea pig serum as the source of control complement 


ii.  Human serum complement is measured by comparing the  

HLA Haplotype Testing
· HLA-B27


HLA-B27 is found in 90% of patients with AS and in 8% of the normal population. Therefore the relative risk for AS in 


individuals with HLA-B27 is 80-100 compared to the normal population. However, 10% of AS patients are negative with the same 


prevalence of disease severity.  Only 1 in 20 who have HLA-B27 have AS; only 1 in 3 who have back pain and HLA- B27 have AS. 


Thus, HLA typing is rarely indicated in the diagnosis of AS.

· HLA-DR4 (DRBI*04)


HLA-DR4 is present in 67% of RA patients and 30% of the normal population.  The relative risk for HLA-DRBI*04 is 5-7 for RA 


compared with the general population.  Therefore, 33% of patients who have RA  are HLA-DR4 negative and most people who have 


HLA-DR4 do not have RA.
LE Cell Prep:  as cell is damaged and nuclear proteins are exposed, Ig’s bind to nucleus (1( lymph’s)

-macrophages recognize this as an IC ( attempt to engulf the complex

-stimulates complement

-not sensitive (40% in acute conditions), not specific as LE cells found in other AI dz (i.e. RA)


LE Cells: In vitro neurto/macro’s w/ 2nd Ig coated nucleus (usually phagocytized from another cell) form after ANA exposure




-Ig attacks nucleus ((chromatin (LE body:  nucleus + Ig + (chromatin



-LE cells/bodies are not diagnostic, but used for screening and disease progression
Other Tests

· CPK:  results from release of enzymes secondary to inflammation or damage to muscles.  Used for screening for myositis although 


false-negative results can occur.  

· Thyroid Function (TSH):  Thyroid disease, usually hypothyroidism, often results in musculoskeletal complaints

· Basic Chemistry: Many drugs used for the treatment of rheumatic diseases can result in liver or kidney toxicity.

Lab Testing for Infectious Causes of Arthritis
· ASOT:  Anti Streptolysin O Titer



An acute rise in ASOT occurs in acute rheumatic fever.  However a simple elevated ASOT is not diagnostic in an of itself as a history of ‘strep throat’ plus clinical attributes suggesting ARF should be present.  If so, paired sera should be drawn acutely and after 10-14 days to determine changes in ASOT.

· Borrelia burgdorferi titers



Fewer than 1 in 100 people with a positive test have Lyme disease.  Therefore, a Lyme titer should only be obtained in patients with clinical evidence of Lyme disease. 

Synovial Fluid (SF) Analysis


The two most important investigations of SF are the bacteriologic examination and culture of samples in cases of suspected septic arthritis and the examination by polarized light microscopy to identify urate (gout) or pyrophosphate (pseudogout) crystals. 

Color:  Normal SF is pale yellow.  Red or orange RF suggests hemarthrosis. Cream or white suggests inflammatory arthropathy.  Yellow or green suggests septic arthritis.

Clarity:  Normal SF is clear.  Increasing cloudiness occurs with increasing amounts of particulate material  (i.e. immune complexes, bacteria, etc)

Viscosity:  SF is viscid due to the polysaccharide content (like syrup).  Decreased viscosity results from enzymatic digestion and altered polysaccharide synthesis.  Viscosity can be demonstrated by dripping the SF from the end of the syringe immediately after aspiration.  Low viscosity SF forms individual drops whereas noninflammatory arthropathies are have more viscid SF demonstrated with ‘ stringing’ of the SF in a syrup like manner.

Wet Preparation for Crystals and Other Particles



The SF is agitated to allow for as many particle to be placed on the slide as possible.  For optimal results, the condenser diaphragm is closed to produce diffuse light.  


Crystaline material is divided into several classes: 

· Monosodium urate monohydrate (gout):  needle-shaped, 5-30(m long, highly birefringent, often attached to synovial fluid cells.  

· Calcium pyrophosphate dihydrate crystals:  tend to accumulate in the joint with advancing age (chondrocalcinosis).  If associated with a high nucleated cell count, then pseudogout is suspected.  If present with OA, hypertrophic OA is diagnosed.  

· Hydroxyapaptite indicates damage to calcified cartilage or underlying subarticular bone, often seen in OA and RA.  These crystals are seen by staining with alizarin red, but are not visible without staining in a light microscope.  ‘Milwaukee shoulder’ is a specific arthropathy associated with larger apaptite microspherules.  

· Lipids enter the SF in inflammatory joint disease, fracture of the juxta-articular bone or hemarthrosis

Nucleated Cell Count:  manual or automatic

Normal:  <200 cells/ml (<0.2 x 109/L)  

Inflammatory joint disease:  1000 cells/ml (1x 109/L)  Cell counts >25,000 cells/ml (25 x 109/L) are found in RA, septic arthritis and 


reactive arthritis.

Noninflammatory joint disease is somewhere in between

Bacteriologic Examination


Culture for microorganisms is an essential aspect of SF analysis.  Common joint pathogens include Staph spp and Strep spp.  Other potential pathogens, namely Neisseria, Salmonella, Mycobacterium tuberculosis and fungi, require special culture methods.  

	
	Normal
	Osteoarthritis
	RA/inflammatory Arthritides
	Septic Arthritis

	Appearance
	clear
	Clear
	opaque
	Opaque

	Volume (ml)
	0-1
	1-10
	5-50
	5-50

	Viscosity
	high 
	high
	low
	Low

	Total WBC/ml
	<200
	200-10,000
	500-75,000
	50,000

	%PMNs
	<25%
	<50%
	>50%
	>75%


Problems with lab testing for rheumatic conditions include 

· False positives

· RF:  present in 4% of normal population, 80% of RA patients but usually negative in the early stages of disease.  Therefore, not a reliable diagnostic test in the early stages of disease.

· ANA:  positive ANA tests occur in 1-5% of the normal population

· elevated serum uric acid:  most people with elevated serum uric acid do not have gout, but need to be treated for hyperuricemia.

· False negatives

· RF: 80% of RA patients but usually negative in the early stages of disease.  Therefore, not a reliable diagnostic test in the early stages of disease.

· ESR:  may not be elevated in the early stages of RA

· Serum Uric acid: acute gout can occur in the presence of normal serum uric acid.

· Measurement error:  whenever a laboratory value does not agree with clinical observation, always consider laboratory error.

· Differences in groups of patients compared with individual patients.

· HLA-B27 is found in 90% of patients with AS and in 8% of the normal population.  However, 10% of AS patients are negative with the same prevalence of disease severity.  Only 1 in 20 who have HLA-B27 have AS; only 1 in 3 who have back pain and HLA-B27 have AS.  Thus HLA typing is rarely indicated in the diagnosis of AS.

