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OBJECTIVES:

 By the end of the lecture you will

 1. be able to decide which labs you want to order for 

certain symptoms

 2. understand the meaning of key tests

 3. decide how to proceed with this information

 4. know when to refer to a rheumatologist
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Lab Values

❑When we suspect that our patient has an autoimmune 

disorder we order laboratory testing to determine what 

might be causing the symptoms

❑What tests should we order for which symptoms 

❑What do we do about the results?

❑When do we consult a rheumatologist?
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Symptoms of Autoimmune Disorders
 There are many symptoms that would point to an autoimmune 

disease

 Dry mouth, eyes and painful joints

 Painful, red, swollen joints

 Severe fatigue especially in the morning

 Strange rashes

 Hair falling out

 Brittle nails or changing nail beds

 Swollen fingers or toes

 Fractures

 And much more
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Why Would We Order Testing

Many Rheumatologic diseases masquerade as 

something else.

Some have symptoms that look like other illnesses

SLE (systemic lupus erythematosus) patients many 

times have vasculitis or rheumatoid symptoms

RA(rheumatoid arthritis) patients may have 

symptoms of PMR(Polymyalgia) or 

FMS(Fibromyalgia)

 There are Overlap diseases and Mixed Connective Tissue 

Diseases that have symptoms of several diseases 

together
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You think it is an Inflammatory arthritis; 

not necessarily RA. What do you order?
 CMP, CBC and UA are ordered to r/o or r/i a systemic illness

 ESR and Total CRP are not specific but will be elevated in 90% of patients 

with inflammatory polyarthritis

 Autoantibodies: RF, ANA: elevated in RA and SLE and many other diseases

 Double stranded DNA and anti-Smith are diagnostic of SLE if the ANA is 

positive (high titer)

 Anti-CCP

 Iron studies if you suspect that the patient has hemochromatosis

 HLA-B27-suspected undifferentiated spondyloarthropathy (Psoriatic Arthritis, 

Ankylosing Spondyloarthropathy. Can even be positive in ulcerative colitis)
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What to order…continued

 Other tests are ordered to determine exposure to pathogens:

 Anti-strepolysis O Antibody, Parvovirus B19, Hepatitis B & C, Epstein Barr, 

Borrelia burgdorferi

 Iron studies if you suspect that the patient has hemochromatosis

 HLA-B27-suspected undifferentiated spondyloarthropathy (Psoriatic Arthritis, 

Ankylosing Spondyloarthropathy. Can even be positive in ulcerative colitis)

 Other tests are ordered to determine exposure to pathogens:

 Anti-strepolysis O Antibody, Parvovirus B19, Hepatitis B & C, Epstein Barr, 

Borrelia burgdorferi
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Diagnosing RA: Laboratory Findings
 Rheumatoid Factor (RF)

 –Positive test in ~75% of patients with RA

 –Occurs with other inflammatory diseases

 –Not an accurate measure of disease progression

 Anti-CCP antibodies

 Anti-cyclic citrullinated peptide antibodies

 Good predictor of erosive disease

 Useful in patients with seronegative suspected RA, RF positive patients with 
other connective tissue diseases and patients with Hep C or other infections 
that are associated with RF +. 

 Highly specific for RA (90%) Sensitivity = 50-80%

 Correlates well with disease progression

 If your patient is anti-CCP positive they probably  have RA

 + Anti-CCP and + RF correlates strongly with radiographic progression 
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Diagnosing RA: Laboratory Findings

 Erythrocyte Sedimentation Rate (ESR)

 –Measures how rapidly red blood cells settle

 –Elevated in RA

 –Useful to monitor disease course

 C-Reactive Protein (CRP) (Total not Hi-specificity)

 –Serum protein that increases rapidly after tissue injury, 
indicating acute inflammation (typically >0.7 mg/dL) 

 –May be used to monitor disease course

 CBC, CMP, Uric Acid

 Need to check for anemia of chronic disease

 Liver problems

 Gout sometimes will start as a mono-articular arthritis

 TSH

 Hypothyroidism can exacerbate the symptoms of RA 10/10/2018
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What if they are positive?

 You do not order more in depth test for any disease at 

one time. This would be very expensive and possibly not 

necessary.

 You order those that are screening tests

 If they are positive then you order the more 

comprehensive tests or you consult a rheumatologist for 

further testing and for treatment
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Erythrocyte sedimentation rate (ESR)

 Inflammatory stress increases fibrinogen and immunoglobulin levels during the 

acute phase response. RBCs interact with these proteins and form clusters that 

deposit at a faster rate then individual RBCs

 Westergren Method

 Whole anticoagulated blood is allowed to stand in 200 mm tubes for 1 hour. After the 

hour the results are read. The higher the number the more inflammation is noted. 

 Problems:

The test is not adjusted for gender or age (increases with age and is higher in 

women)

The test is very sensitive to handling and temperature and must be done within the 

first day drawn.
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ESR

 Interpretation

ESR is sensitive for most inflammation but cannot distinguish 
between inflection, inflammation or paraneoplastic 
disease

Normalization of a high ESR often lags behind the 
resolution

Along with elevation due to age and gender it can also 
be increased by diabetes, end-stage renal disease, 
cancers and pregnancy. 

 It can be lower in CHF, sickle cell anemia and in the 
presence of cryoglobulin.(a cold agglutinin)  
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C-Reactive Protein

 CRP is an acute phase protein synthesized in response to tissue injury

 Levels change faster than the ESR

 Can increase within 4-6 hrs and normalize within a week.

 It is used with ESR or in place of it as a general measure of inflammation

 Some patients disease progress correlates better with one or the 

other

 It is less variable than the ESR because it is a stable serum protein. 

 In general normal levels are <0.2 mg/dL and above 1 mg/dL are 

consistent with inflammation.

 A normal or indeterminate value does not exclude an inflammatory 

process

 Heart disease, infection, malignancy, obesity, diabetes and cigarette 

smoking will give an increased CRP

 Do not order  a high specificity CRP-order total
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Rheumatoid Factor
 In established RA the RF has a sensitivity about 70%; early RA 

50%

 It can be positive in many other autoimmune diseases

 mixed cryoblobulinemia, chronic infections, Sjogren’s syndrome, SLE, 

Chronic infection

Hep B/C, Viral, Parasites, TB (tuberculosis)

 Pulmonary inflammation 

Sarcoid, IPF (interstitial Pulmonary Fibrosis), Silicosis, Asbestosis

Malignancy

 Healthy – 4% young; 5-25% > age 60

 You can also see it in erosive disease and vasculitis
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RA
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Here you see RA 

changes to the hand: 

think what it does to the 

rest of the body

Swelling of the MCPs

and proximal 

phalanges

Swan neck deformity

Boutonnière deformity



Hematologic Changes
 Anemia of chronic disease

Low Fe, Low TIBC, Ferritin > 40 – 100

 Iron deficiency anemia  

Felty’s syndrome

Triad

RA

Splenomegaly

Neutropenia

Frequent infections/Leg ulcers
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ANA-Anti-Nuclear Antibody Titer

 One of the first tests to see if there are multiple or hidden diseases is 

the ANA test

 Anti-Nuclear Antibody titer 

Methodology: cells are incubated with serial dilutions of serum. Using 

immunofluorescence microscopy labeled antihuman IgG as a stain. The 

result reflects the highest dilution that is positive for staining and patterning.

 Antinuclear antibodies (ANA) are a diverse group of autoantibodies that 

react with antigens in the cell nucleus. Different patters reflect different 

nuclear components including nucleic acid, histones, and centromeres. 

 A high titer ANA is nearly always positive in SLE, ANA negative lupus is 

virtually non-existent. It is also positive in patients with systemic sclerosis 

(scleroderma) and many other connective tissue diseases. A positive ANA is 

not specific for SLE or autoimmune  disease especially if it is transient or low 

titer.
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What does a positive ANA mean? 

 The next slide explains which pattern coincides with 

which possible disease state

 The elevation of the titer is extremely important

Because you are dealing with people there is            

no exact amount for normal

It will range from 1:40, 1:80 or even 1:160

As soon as you get higher values you have to do 

further testing to ascertain what disease it could be
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Discoid Lupus and SLE
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Complements
 Part of a complex that augments the humoral and cellular immune 

response. They are acute phase reactants.

 This system helps the immune system be able to remove pathogens that are invading 

the body. 

 Decreased levels, esp. C3 & C4 are observed in active immune complex 

disease such as SLE. 

 Not necessarily specific for a particular disease

 Hypocomplementemia may be secondary to subacute bacterial 

endocarditis and post-streptococcal glomerulonephritis

 The CH50 (or 100) is a measure of the body’s total complement system

 It is most often ordered when there are recurrent infections
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Acute Inflammatory Polyarthritis

 Parvovirus B19 associated arthritis

 Most often seen in young women and children

 AM Stiffness, symmetric involvement of the hands and wrists, Self limiting

 Similar arthritis can be seen with Hep B, HIV, EBV, and rubella, 

 Hepatitis C may be associated with chronic polyarthritis resembling 

RA

 May have a high RF but negative CCP without erosions on X-ray. 

 Any patient with elevated liver enzymes and polyarthritis should be 

evaluated for Hep. C
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Acute Inflammatory Mono-arthritis and

Oligo-arthritis

 Oligoarthritis affects two to four joints during the first six months of 

disease

 Bacterial septic arthritis usually presents as a mono-arthritis but may 

involve 2 or more large joints.

 Seen in immunosuppression, IV drug use, and preexisting joint disease

 Fungal and mycobacterial infections  may cause a chronic mono-

arthritis 

 Gonoccocal and Meningococcal arthritis usually involve more than 

one joint with a migratory pattern. 
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Crystalline Arthritis

 Generally mono-articular but may present as acute oligo-articular 

arthritis, often with fever

 Often seen in CKD(Chronic Kidney Disease) patients

 Hyperuricemia is both an independent risk factor for atherosclerosis 
and a powerful predictor of adverse outcomes of ischemic 

cardiovascular diseases

 Gout and Pseudo-gout

 Uric acid my be elevated in between flares

 Calcium Pyrophosphate Deposition Disease (pseudo-gout)

CPPD is usually seen in older patients  

No blood test for CPPD diagnosed with X-ray
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Crystal disease
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Systemic Sclerosis (scleroderma, SSc)

 2 forms: 

 Limited cutaneous disease, (May be called CREST Syndrome)and 

diffuse cutaneous disease (Scleroderma)

 Test by ANA and SCL70

 Can affect the kidneys, lungs, heart, GI, eyes, mouth, and muscles 

besides the skin

 No real cure

 If positive a cardiac and pulmonary workup and following is necessary
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Scleroderma and Raynaud’s
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Giant Cell Arteritis, Polymyalgia Rheumatica

 GCA: Labs: Serial ESR, CRP, LFT, CBC

 Elevated ESR or CRP may or may not be present

 Mild- Moderate normochromic or hypochromic anemia

 Elevated platelet counts

 LFTs esp. Alk Phos may be abnormal

 TA biopsy should be done by surgeon

 PMR: Labs: Serial ESR, CRP,CMP and CBC

 Presented with pain and stiffness in muscles of the neck, shoulders, quads 

and/or pelvic girdle of at least 4 weeks duration. 

 Myalgias esp arms and legs

 Weight loss, sweats, low grade fever, elevated ESR and/or CRP
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Anti-neutrophil Cytoplasmic 

Antibody(ANCA)

 Autoantibodies that react with neutrophils 

 C-ANCA or P-ANCA detected by immunofluorescence

 C-ANCA-Wegener’s granulomatosis

 P-ANCA-Microscopic polyangiitis

 Positive ANCAs can also be caused by infection, some medications 

(propylthiouracil - PTU) and other autoimmune diseases. 

 Probably will still need a biopsy for diagnosis 
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Vasculitis and Wegener’s
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Cryoglobulins

 Immunoglobulins that precipitate reversibly at cold temperatures

 Because they bind to the same place on the IgG as RF essentially all 

patients with cryoglobulinemias are RF positive

 When drawn the blood is maintained at body temperature until 

coagulation . It is then centrifuged to remove the clot. The remaining serum 

must be kept at 4 degrees C. 

 Type I: Not specific for any one disease but are linked to malignancies, 

hyper-viscosity syndromes and associated with “sludging” in the small 

vessels of the eye or brain. 

 Type II and III: associated with Hepatitis C and small vessel vasculitis. 
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Cryoglobulinemia
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Osteoporosis

 Labs: 

 25 hydroxyl Vit D, calcium, creatinine, albumin, phosphorous, and total 
protein. CBC with Differential. LFT with total alk phos, PTH, TSH

 These are not usually done by primary: Urinalry calcium and creatinine, 
Bone specific alkaline phosphatase, osteocalcin, cortisol level, serum and 
urine  immunophoresis. Anino-terminal telopeptide NTX and Carboxy-
terminal telopeptide (CTX) (last two not usually done because of limited 
value) 

 Serum calcium usually normal; Vitamin D often below 40 mg/dL

 Assessment of BMD by DXA

 Any of the vertebral T values below -2.5 are have to treat

 If the pelvic neck or total are below -2.5 you have to treat.

 Don’t just look at the front page –they are totals
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