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WHAT DETERMINES SIGNIFICANCE?

•Sensitivity – percentage of diseased population with positive results 
(100% sensitive if every person with the disease tests positive)

•Specificity – percentage of non-diseased (reference or normal) population 
with negative test results (100% specific if every person who does NOT 
have the disease tests negative)

•Positive Predictive value – probability of having a disease after a positive 
test result (Ideal=100%)

•Negative Predictive value – probability that a subject does NOT have the 
disease after a negative test result (Ideal=100%)

(Prinzi, 2020; Wener, 2021)



WHAT DETERMINES SIGNIFICANCE?

•Likelihood ratio of a positive test (LR+) = sensitivity/(100%-
specificity) = ratio of the proportion of positive tests in those with 
disease to the proportion of positive tests in those without 
disease. Excellent test is >10, moderate is 5-10.

•Likelihood ratio of a negative test (LR-) = (100% -
sensitivity)/specificity = ratio of the proportion of negative test 
results among disease to the proportion of negative results in 
those without disease. Excellent test is <0.1, moderate is 0.1-
0.2.

(Wener, 2021)



AUTOANTIBODIES

•Antibodies are encoded by immunoglobulin genes

•Autoantibodies arise because of a loss of self-tolerance, leading 
to reactivity of immunoglobulins against self-antigens

•Certain autoantibody targets are characteristic of distinct 
autoimmune rheumatic diseases

•The presence of autoantibodies can precede diagnosis 
(sometimes by up to a decade)

•Benign autoimmunity - false-positive autoantibody results in 
subjects without disease

(Wener, 2021)



SAMPLE CASE #1

A 33-year-old woman presents to the 
clinic with complaint of fatigue. She has 
a family history of systemic lupus 
erythematosus in her maternal aunt. 
She is worried about having lupus 
because of her family history and is 
asking to be tested.

Would testing for antinuclear antibody be reasonable?
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ANTINUCLEAR ANTIBODY (ANA)

•Test for autoantibody to nuclear antigen

•Positive ANAs are found in 5% of adults and in up to 14% of 
elderly or chronically ill individuals.

•The ANA test is very sensitive, but poorly specific for lupus, as 
only 1-2% of all positive results will be caused by lupus alone.

•Results reported in a titer with >1:160 being significant

•The interpretation of a positive ANA test may depend on the 
magnitude of the titer and the pattern of immunofluorescence.

(Cush, 2018)



AUTOIMMUNE CONDITIONS PRODUCING 
POSITIVE ANTINUCLEAR ANTIBODY

CONDITION PERCENTAGE

Hashimoto’s Thyroiditis 50%

Grave’s Disease 50%

Autoimmune Hepatitis 70%

Primary Biliary Cirrhosis 50-70%

(Suresh, 2019)



OTHER CONDITIONS PRODUCING A 
POSITIVE ANTINUCLEAR ANTIBODY

INFECTIOUS DISEASES - VIRAL MALIGNANCIES

• Epstein-Barr virus

• Human immunodeficiency virus

• Hepatitis C virus

• Parvovirus 19

• Lymphoproliferative diseases

• Paraneoplastic syndromes

INFECTIOUS DISEASES -

BACTERIAL

MISCELLANEOUS DISEASES

• Subacute Bacterial Endocarditis

• Syphilis

• Inflammatory bowel disease

• Interstitial pulmonary fibrosis

(Bloch, 2022)



ANA PATTERNS

•Speckled – usually associated with extractable nuclear 
antigens

•Homogenous – non-specific

•Nucleolar – scleroderma-related

•Centromere – limited scleroderma (CREST syndrome)

•Cytoplasmic – Ribosomal P, Jo-1, and other antisynthetase
antibodies

*Different staining patterns are caused by antibodies reacting 
with specific antigens whose distributions within the nucleus 
are reflected by the patterns.

(Wener, 2021)



EXTRACTABLE NUCLEAR ANTIGENS 
(ENA)

ANTIBODY DISEASE

RNP Mixed Connective Tissue Disease

SM Systemic lupus erythematosus

SSA (Ro) Sjogren’s syndrome

SSB (La) Sjogren’s syndrome

JO-1 Dermatomyositis/Polymyositis

SCL-70 Systemic sclerosis

(Wener, 2021)



DOUBLE-STRANDED 
DNA (dsDNA)

ANTI-HISTONE

•ONLY found in lupus 
patients

•30-50% of lupus patients 
are negative

•Correlates with higher 
incidence of renal 
involvement

•Drug-induced lupus

•Hydralazine

•Minocycline

• Isoniazid

•Procainamide

•Quinidine 

•Tumor-necrosis factor (TNF) alpha 
inhibitors

(MedlinePlus, 2022)







SAMPLE CASE #1 DISCUSSION

•Our patient does not have any joint pain, skin rashes, oral 
ulcers, sicca symptoms, or Raynaud phenomenon. Findings on 
physical examination and urinalysis are unremarkable.

•The provider decides to check a CBC, ESR and TSH. Although 
the patient is reassured that her fatigue is not due to lupus, she 
insists on getting a lupus test.



SAMPLE CASE #1 DISCUSSION



SAMPLE CASE #1 DISCUSSION

•CBC is normal.

•ESR is 6 mm/hour – also normal.

•TSH is elevated. Additional testing showed low free 
thyroxine and positive thyroid peroxidase antibodies.

What is the conclusion? What do you tell the patient?



RHEUMATOID FACTOR

•Autoantibody directed against Fc portion of IgG (the main 
immunoglobulin in normal serum).

•Estimated rheumatoid arthritis sensitivity is 69% and specificity 
is 85%

•Rheumatoid arthritis diagnosis cannot be confirmed or excluded 
just based on testing result.

•Numerous other conditions can produce a positive result.

(Suresh, 2019; Wener, 2021)



SAMPLE CASE #2

A 76-year-old female presents to the 
clinic with a 2-day history of acute pain 
and swelling in both hands over the 
MCP joints. She has never had this 
before. No one in her family has a 
history of inflammatory arthritis and she 
has not had any recent illnesses.

What testing should be considered?

(Photo © Susan Chrostowski)



CONDITIONS PRODUCING POSITIVE 
RHEUMATOID FACTOR

CONDITION PERCENTAGE

Rheumatoid arthritis 70%

Primary Sjogren 

Syndrome

75-90%

Infective endocarditis 40%

Hepatitis C 76%

Mixed Cryoglobulinemia 100%

Primary Biliary Cirrhosis 45-70%

Healthy People 5-25%

(Suresh, 2019)



CCP-ANTIBODY OR ACPA

•Antibodies to citrullinated peptide/protein antigen (ACPA), also called anti-
CCP.

•Sensitivity is 67% (similar to Rheumatoid Factor)

•Specificity is 95% (higher than Rheumatoid Factor)

•Likelihood ratio = 12.5

•Occur rarely in other autoimmune disorders

•Moderate to high titers of ACPA are prognostically associated with more 
severe disease

(Wener, 2021)



SAMPLE CASE #2 DISCUSSION

•Diagnostic criteria for rheumatoid arthritis requires at least 1 
joint with definite clinical synovitis with the synovitis not better 
explained by another disease.

•Additional criteria are based on numerical scores related to:

•The joints involved (large or small)

•Serology (RF and Anti-CCP) 

•Acute phase reactants (ESR and CRP) 

•Duration of symptoms



SAMPLE CASE #2 DISCUSSION

LAB RESULT REFERENCE

Rheumatoid Factor 11 (negative) <14 IU/mL

Anti CCP <17 (negative) <17 U/mL

ESR 111 (high) 0-20 mm/hr

CRP 10.3 (high) 0.8 mg/dL

Uric acid 4.4 (negative) 2.6-7.2 mg/dL

ANA, dsDNA, ENA Negative

Neutrophilic 

cytoplasmic IgG 1:2560 (high) <1:10

What is the conclusion? What do you tell the patient?



SYNOVIAL FLUID ANALYSIS

•Viscosity

•Color and clarity

•Cell count

•Crystals

•Gram stain and culture

(Photo © ACR 2022)



SYNOVIAL FLUID ANALYSIS

CHARACTERISTIC NORMAL NONINFLAMMATORY INFLAMMATORY SEPTIC HEMORRHAGIC

Clarity Transparent Transparent Transparent to 

opaque

Opaque Bloody

Color Clear to 

yellow

Clear to yellow Yellow or white Yellow 

or white

Red

WBC count <200/mm3 <2000/mm3 2000-

50,000/mm3

>50,000

/mm3

Variable

PMN leukocyte 

percentage

<25 <25 >50 >75 50-75

Possible clinical 

associations

Osteoarthritis

Trauma

Osteonecrosis

Rheumatoid 

arthritis, Lupus,

Crystalline

Septic 

arthritis

Trauma, TB, 

Coagulopathy, 

Neoplasia

(Adapted from Wu & Dixit, 2021)



CRYSTALS IN SYNOVIAL FLUID

•MSU (monosodium urate) crystals –
gout
– Sensitivity of >90% when present in 

acute gout

•CPPD (calcium pyrophosphate 
dihydrate) - pseudogout

•Hydroxyapatite or basic calcium 
phosphate (BCP) - osteoarthritis

Important note:  The presence of crystals does not rule out 

infection. Always get the culture!



INFLAMMATORY MARKERS
•Erythrocyte Sedimentation Rate (ESR) – reflects both acute and chronic 

inflammation

•Extreme elevations (greater than 100mm/h) are likely due to infection, 
malignancy, or autoimmune rheumatic diseases

•Age-adjusted values: Women = age + 10 / 2; Men = age / 2

•C-Reactive Protein (CRP) –

•Can be reported in mg/L or mg/dL (BIG difference in results!)

•Age-adjusted values: Women = age + 30 / 5; Men = age / 5

•Ferritin – can also be considered an acute phase reactant - released from 
the liver and mononuclear phagocytes during inflammation

(Wener, 2021)



OTHER TESTS
•Antiphospholipid Antibodies – association with thrombotic risk

•Lupus Anticoagulant – associated with thrombosis

•Antineutrophil Cytoplasmic Antibody (ANCA) – vasculitis

•Antimyeloperoxidase antibodies – MPO-ANCA

•Antiproteinase 3 antibodies – PR3-ANCA

•Angiotensin Converting Enzyme (ACE) – sarcoidosis

•HLA-B27 – genetic marker associated with ankylosing spondylitis, reactive 
arthritis, and inflammatory bowel disease

•Complements – most commonly C3 and C4 – reduced concentrations with SLE 
flares

(Suresh, 2019; Wu & Dixit, 2021)



CLINICAL PEARLS

•Sometimes disease can be present when the lab is negative and disease can be 
absent when the lab is positive.

•Laboratory tests should be used to confirm a specific clinical diagnosis and not 
be used to screen or evaluate patients with vague rheumatic complaints.

•4-5% of healthy individuals will have a positive RF or ANA, but only 1% will 
actually have rheumatoid arthritis and <0.4% will have lupus.

•The chance of having a benign positive ANA test increases with age (occurs in 
healthy individuals).

•A highly abnormal test result is more likely to be clinically significant compared to 
one that is barely abnormal.

(Cush, 2018; Wener 2021)



MONITORING PATIENTS ON 
DMARDS AND BIOLOGICS
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Boxes Checked…What Now?

•Initial work up completed? 

•Basic idea of what is going 
on? 

•Referral made to 
rheumatology? 

•Patient is being managed 
by Rheum? 

Whew, My part is done… 



Organized attack



Autoimmune Disease: Significance of the 
Problem

•Affects 5-10% population 

worldwide 

•#1 cause of all cause 

disability 

•Tremendous burden on 

health care system

•Associated with increase in 

mortality and morbidity

•Among the 10 leading causes 
of death (ages <65)

•Leading cause of disability for 
women in US

•Comorbidity at initial 
presentation not well known

(Nikiphorou et al., 2017; Simon, et al., 2017)



Autoimmune 
Disease



Practice Implications

• Often coexistence of more than one autoimmune disease

• AKA ”overlap”

• Psoriasis + association with 14 autoimmune diseases

• Comorbidities shorten lives

• Increase comorbidities in this population

• Rheumatoid lung

• Felty’s syndrome,

• Vasculitis

• drug-induced comorbidities

• Healthcare disparities

• Long-term prognosis improved with DMARD and Biologic therapies

• PCP:  knowledge of medication therapies and potential comorbidities associated 
with therapy

• Primary and secondary prevention 

(Nikiphorou, 2017; Simon, 2017; Dougadous, 2013)



Case Study
63 y/o white male 
presents for routine f/u.  
Hx Sero + RA (erosive)



CC:  Doing great except these pesky mosquito 
bites on my legs for my hike last week.

ROS: 

denies fatigue, fever, rash, CP, SOB, 
unusual lumps or bumps except the 
mosquito bites left thigh

Rheum ROS:

+ Chronic knee pain, denies pain or 
swelling to hands/feet.  Morning 
stiffness hands/feet ~ 15” duration that 
improves with minimal activity.   

Current Medications
•tofacitinib 11 mg XR/day
•Methotrexate 15 mg/week
•Metformin 1000 mg/day
•folic Acid 1mg/d
•lisinopril 10 mg/d
•ibuprofen 600 mg TID prn
•Medrol dose pack- prn



Rheumatology initiates therapy & Lab….Who identifies and 

manages the Comorbidity risk related to therapeutics?

Question of the day….



The gap?

Quisenberry, Susan. Photo Copyright 2012. 

•Studies show comorbidity 
assessment & management is 
lacking 

Higher CV mortality than healthy 
population



Common Comorbid 
Conditions

• Infection

• Endocrine

• Cardiovascular

• Gastrointestinal

• Pulmonary

• Musculoskeletal

• Osteoporosis, Joint deformities

• Psychosocial

• Disability



MONITORING PATIENTS 
ON THERAPY

A Primary Care Approach



DMARD Therapy



Table: Quisenberry, 2022AbbieVie, 2022, Hffman-LaRoche, 2021, AbbVie, 2018, Pfizer, 2014)







Hang in there.. 
Almost done



• Indications for Primary Care?

• Maintain a high suspicion for all patients on 
DMARDs and Biologics



Remember our Case Study?
CC: Doing great except these pesky mosquito 

bites
ROS: 

denies fatigue, fever, rash, CP, SOB, 
unusual lumps or bumps except the 
mosquito bites left thigh

Rheum ROS:

+ Chronic knee pain, denies pain or 
swelling to hands/feet.  Morning 
stiffness hands/feet ~ 15” duration 
that improves with minimal activity.   

Current Medications
•tofacitinib 11 mg XR/day
•Methotrexate 15 mg/week
•Metformin 1000 mg/day
•folic Acid 1mg/d
•lisinopril 10 mg/d
•ibuprofen 600 mg TID prn
•Medrol dose pack- prn



PMH & Social

•HTN (on ACE-I, controlled)

•DMII (A1C 7.1)

•OA Knees, L-spine

•Vaccines: Pneumovax, Prevnar 
13, Flu, Tetanus

•Family Hx

•HTN

•CAD

•Hiker – Long distance

•Risk Taker – Hx snake bite x 2

•Married x 32 yr

•Wife – Fibromyalgia

•Retired executive



Physical Findings

•BMI-31  BP 142/86  Pulse: 86  RR 15. 
Pain 0/10

•H/F: No pain/synovitis noted on 
palpation, full ROM, Knees crepitus. 

•Skin:  various raised red papules; 3-6 
mm diameter, secondary lesions 
(arms/feet), some erythema, no 
induration

•CV/PULM: unremarkable

•Neck: No lymphadenopathy, No 
supraclavicular lymphadenopathy

•MSK:  Full ROM, No synovitis,  Puffy 
Left foot noted 



What would you do?

Requested a gown to inspect the 
insect bites to left thigh

Significant increase in diameter left 
leg compared to right

Inquired about travel…

“I flew to North Carolina Friday to 
purchase a car and drove it back 
to Oklahoma over the weekend.”

Referred to ER  for stat Venous 
Duplex study 

Dx:  Large bilateral Iliofemoral 
DVT 

•Immediate hospitalization

•Required percutaneous 
aspiration thrombectomy 
bilaterally x 2



Clinical Pearls
• Autoimmune Dz?  Always maintain a high index of suspicion

• Think prevention:  Collaborate with Rheumatology provider

• Educate the patient on necessity of routine primary care f/u



Thank you for 
the hospitality!!!

•Susan Chrostowski

•schrostowski@twu.edu

•Susan Quisenberry

•squisenberry@twu.edu
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