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	SUBJECT:
	ANA, QUANTITATIVE


Quantification of Anti-Nuclear Antibodies
Manually performed

By Indirect Fluorescent Antibody (IFA)

I. PRINCIPLE
Auto-antibodies in a test sample bind to homologous antigens in the substrate.  Washing removes excess serum from the substrate.  Fluorescein conjugated (FITC) antiserum added to the substrate attaches to the bound autoantibody.  After a second washing step to remove excess conjugate, the substrate is cover slipped and viewed for fluorescent patterns with a fluorescent microscope.  Observation of a specific fluorescent pattern on the substrate indicates the presence of autoantibodies in the test sample.

Among the substrates commonly used in the IFA procedure are mouse kidney and stomach, human epithelial (HEp-2) cells and Crithidia luciliae, a hemoflagellate.

II. Clinical Significance
The detection and semi-quantitation of autoantibodies aid in the diagnosis of autoimmune diseases, such as Lupus Erythematosis, Sjögren's Syndrome, MCTD, Polymyositis, and Scleroderma.  The Kellestad Hep-2 substrate used in this procedure detects autoantibodies to nuclear (ANA)/ antigens.

III. SPECIMEN
A. Serum is the recommended sample for this procedure.  Permit the blood to form a clot for at least 30 minutes, centrifuge for 10 to 15 minutes..  Minimum sample size is 0.1 ml of serum

B. Store serum samples for up to 3 days at 2ºC – 8ºC if protected from evaporation and contamination.  For longer storage or shipment, freeze samples at –20ºC or colder.  Repeated freezing and thawing may cause deterioration of the test specimen.  Grossly hemolyzed or lipemic serum may produce increased background staining of the substrate.

C. ANA quants are performed approximately 2-3 times weekly. 
D. ANAs may be performed on pleural, synovial, or thoracentesis fluid. A footnote indicating the type of fluid used for testing must be added to the report.

IV. REAGENTS
A. Substrate Slides

1. CAUTION:  Handle the slides by the edges.  Do not apply pressure to the surface of the foil bag, as this may damage the substrate.
2. Before a test run, remove the appropriate number of slides from the refrigerator. Equilibrate to room temperature in the foil bags.  When using the slides in the procedure, do not allow the substrate to dry.
3. A sign of possible deterioration is change in the expected reactivity with the positive and negative controls.

B. Positive Control

1. Each vial contains 0.5 ml of pooled human serum with a specific autoantibody activity, 1% Bovine Serum Albumin, and 0.1% Sodium Azide.
2. The titer of the control is provided with the enclosed QC Report for use in monitoring the assay sensitivity. Specific homogeneous pattern auto-antibody activity and  one of the four positive controls from the Bio-Rad Liquichek positive ANA control set (speckled, homogeneous, necleolar, or centromere)  are  included in each run.
3. Store the positive control at 2ºC - 8ºC.  Signs of possible deterioration are (1) appearance of bacterial growth or sediment in the vial and (2) lack of reactivity for the appropriate pattern.

C. Negative Control

1. Each vial contains 0.5 ml of pooled normal human serum, 1% Bovine Serum Albumin, and 0.1% sodium azide.
2. This liquid serum is the working dilution.  Store the negative control at 2ºC - 8ºC.  A sign of possible deterioration is the appearance of bacterial growth or sediment in the vial.

D. Universal FITC Conjugate

1. Each vial contains 2.5 ml of fluorescein conjugated anti-serum to human 

immunoglobulins with 1% Bovine Serum albumin and 0.1% sodium azide.
2. This liquid conjugate is the working dilution.  Store the conjugated at 2ºC - 8ºC. Signs of possible deterioration are (1) appearance of bacterial growth or a sediment in the vial and (2) change in expected reactivity with the positive and negative controls.

E. Mounting Media

1. Each vial contains 2.5 ml of buffered polyvinyl alcohol.  Store the mounting media tightly covered at room temperature.
2. Sign of possible deterioration: The liquid becomes a hard gel if stored at 4ºC or colder.

F. Phosphate Buffered Saline (PBS), pH 7.3 + 0.10

1. Each vial contains 11.34 grams phosphate buffered saline prepared with dibasic sodium phosphate, monobasic sodium phosphate, and sodium chloride.
2. Dissolve the contents of 1 vial in distilled water to a final volume of 1 liter.
3. Stability Crystalline - Indefinite, when store at room temperature

G. Solution - 3 months at room temperature

1. A sign of possible deterioration is an opaque, cloudy appearance which indicates microbiological contamination.
2. Containers for PBS should be clean and free from contamination. Do not reuse PBS containers without cleaning them with a mild detergent solution to avoid microbial growth. 

V. WARNINGS AND PRECAUTIONS:
A. If improper storage or handling of the kit during transit is suspected, run the test using only the positive and negative controls and observe for expected results.
B. Human source material. Material used in the preparation of this product has been tested and found non-reactive for Hepatitis B surface Antigen (HBsAg), antibodies to Hepatitis C virus, and antibodies to HIV-1 and HIV-2. Because no known test method can offer complete assurance that infectious agents are absent, handle reagents and patient samples as if capable of transmitting disease. 
C. CAUTION: 
Some of the reagents in this kit contain sodium azide.  Sodium azide may react with lead and copper plumbing to form highly explosive metal azides.  On disposal, flush with a large volume of water to prevent azide build-up.

D.  Material Safety Data Sheets for all the hazardous components contained in this kit are available by request from Bio-Rad Laboratories.
V.      Instrumentation/Equipment
Test tubes (12 x 75 mm or comparable) and rack

Pasteur pipettes

1 ml disposable pipettes

Coplin jar

Humidifying chamber

Volumetric flask for PBS

Distilled water

Coverslips (24 x 60 mm Incstar Cat. # 1025)

Blotting paper

Fluorescent microscope equipped with a 490 nm EXCITER FILTER, 520 nm BARRIER filter and 400-500X Total Magnification.

VI.    Calibration
No standards are used in this procedure.
VII.   Quality Control
A. The following controls shall be included on each ANA run: 

1. Negative 

2. a +1 fluorescence homogeneous positive (1+ fluorescence: lowest specific fluorescence that enables the staining to be clearly differentiated from the background) 
3. a homogeneous positive (one dilution lower than the identified dilution giving a +1 fluorescence, ie. if the +1 fluorescence tier is identified as 1:128, also prepare and run a 1:64) 
4.  one of the four positive controls from the Bio-Rad Liquichek Positive ANA Control Set 
The negative control and the homogeneous pattern positive control are included in the kit.  Bio-Rad Liquichek positive ANA Controls Set provides positive speckled, nucleolar, centromere, and homogeneous patterns 
B. When opening a kit of a new lot number: 

a. the positive homogeneous control should be run at the dilution listed on the control card included in the kit, as well as one dilution lower, and one dilution higher. For monitoring the assay sensitivity, this control should exhibit a +1 fluorescence reading within + one dilution of the Control titer given on the QC Report. 

VIII.  Procedure

A. Prepare a worksheet. Determine the number of slides needed, remove them from the refrigerator and allow to warm for 20 minutes before removing from packet. If possible, use at least one control per slide. Extra wells may be filled with patients titered beyond 1:80  (check the index card file for patients who have previously needed titering).
B. Prepare dilutions of the test patient sera which screened positive on the PhD using Patient Sample Diluent or phosphate buffered saline (PBS) as diluent. The extent of the titering should be based on the PhD result, any previous history recorded in the card file, and available wells on the slide. Titering begins at 1:80   and may extend to 1:2560 if needed.
C. Remove the first slide from the foil bag and place in the moisture chamber.  

Immediately add 1 drop (approximately 25 - 35 µl) of controls or diluted test sera to the appropriate wells.  Be sure that each well is entirely covered with its sample.  Repeat this step with each additional slide that is used.

CAUTION:  To avoid damage to the substrate, do not touch the pipette tip to the well during application of the sample. Do not allow the substrate to dry.
D. Cover the moisture chamber and incubate the substrate slides at room temperature for 20 minutes.
E. Rinse each slide briefly with a stream of PBS.  Apply the stream above the wells so that the PBS washes over each well, but do not apply the stream directly on the wells.
F. Wash the slides for 10 minutes in a staining dish or Coplin jar filled with PBS. 

Gently, agitate the staining dish or Coplin jar several times or use a magnetic stirrer during the wash.

G. Remove the slides from the staining dish or Coplin jar and blot excess PBS from around the wells using the blotting strips from the kit.  Do not touch the strip to the substrate.
H. Place the slides in the moister chamber and immediately dispense 1 drop


(Approximately 25 µl) of FITC conjugate to each well.
I. Cover the moisture chamber and incubate for 20 minutes at room temperature.
J. Rinse each slide briefly with a stream of PBS.


Wash the slides for 10 minutes in a staining dish or Coplin jar filled with PBS.

Remove each slide from the PBS and drain it briefly on a paper towel.  Apply a tiny drop of mounting media at the edge of each substrate well, then coverslip.
K.  View the slides under a fluorescent microscope, using a total magnification 

of ~400x – 600x.  Evaluate each substrate well for the presence or absence of autoantibodies. Grade the intensity using the following criteria:


+4

Brilliant apple green fluorescence


+3

Bright apple green fluorescence


+2

Clearly distinguishable positive fluorescence


+1
Lowest specific fluorescence that enables the staining to be clearly differentiated from background fluorescence


NOTE:  The mounting media is semi-permanent, so the fluorescent reactions may be re-evaluated for 1-2 weeks if the slides are stored in the dark at 4ºC.

IX.   Calculations
No calculations are needed in this procedure.

X.     Reading and Interpretation of results
The HEp-2 cells on each well are a mixture of cells in interphase (resting state) and in various stages of mitosis.  Mitosis is a cell division process that consists of 4 phases:  (1) prophase, (2) metaphase, (3) anaphase, and (4) telophase.  During mitosis, the nuclear membrane dissolves and the chromosomes are easily seen in a characteristic arrangement for each phase.  Evaluate the resting and mitotic cell reactions for each sample.

A. The test for autoantibodies is reported as negative if no specific pattern of


fluorescence is observed on the substrate or if the fluorescent is <1+.

B. The test for ANA is reported as positive when the HEp-2 substrate shows a specific pattern of fluorescence which is >/=1+.

C. ANA Patterns

1. Homogeneous (diffuse) - The nucleus stains evenly throughout.  Within mitotic cells, the chromosomes stain as an irregularly shaped mass with more intensely stained outer edges.  This pattern combination is suggestive of autoantibodies to nDNA, histones, or DNP.

2. Rim (Peripheral) - The nucleus stains predominantly at its periphery.  Within mitotic cells, the chromosomes may stain as an irregularly shaped mass with more intensely stained outer edges.  This pattern combination is suggestive of autoantibodies to nDNA or DNA histones.  If the mitotic cell chromosomes are negative, the rim nuclear pattern may be suggestive of autoantibodies to nuclear membrane and not to nDNA (significance unknown).

3. 
Speckled
a. Fine Speckled - Numerous small uniform points of fluorescence scattered  throughout the nucleus with distinct nuclear margins.  Nucleoli appear as unstained patches in the speckled nucleus.  A few coarse speckles may be dispensed in the fine specks (often seen in MCTD).  Mitotic cell cytoplasm may retain fine speckling, while the mitotic cell chromosomes are negative.

b. Coarse or Atypical Speckled - Medium sized uniform points of fluorescence scattered throughout the nucleus with indistinct nuclear margins. The mitotic cell chromosomes are negative.  Infrequently, larger speckles may also be present which give the appearance of a positive nucleolar pattern except they are too numerous and are variable in size.  This pattern should be confirmed on mouse kidney substrate.
c. Speckled patterns (1) and (2) are suggestive of autoantibodies to Sm, RNP, Scl-70, SS-B, or other undefined antigens.

d. Discrete speckled (Centromere Specificity) - Medium size uniform points of fluorescence scattered throughout the nucleus with indistinct nuclear margins.  In mitotic cells, the discrete speckles are clustered only in the chromosome mass.  During the prophase stage of mitosis, the cluster of speckles appear as a cloud over the entire chromosome mass.  During metaphase and anaphase, the speckles localize to the chromosomes and may appear as more defined bar shapes.  The specificity of the discrete speckled pattern is to the centromere and is highly correlated with the CREST syndrome of progressive systemic sclerosis.

e. Nucleolar - Intense homogeneous staining of the nucleoli often associated with dull homogeneous fluorescence of the rest of the nucleus.  Cell chromosomes are negative and the mitotic cells do not
possess distinct nucleoli.  The pattern is suggestive of autoantibodies to 4-6S RNA.

f. Spindle - In cells undergoing mitosis, only the spindle fluoresces.  The spindle consists of a network of threads proceeding from the centrosomes and connecting the centrosomes to each other.  the pattern is suggestive of autoantibodies to microtubules associated antigens (significance unknown).

D. Cytoplasmic staining reactions may be observed which are suggestive of

mitochondrial (AMA) or smooth muscle (ASMA) autoantibodies.  These reactivities should be confirmed and titered on substrates such as mouse kidney or mouse stomach.

1. Mitochondrial - A positive test for AMA is suggested when numerous cytoplasmic speckles in a fibrous network appear mainly in the cytoplasm of interphase and mitotic cells.  A limited number of fluorescent granules may be present across the surface of the nucleus.

2. Smooth Muscle - A positive test for ASMA is suggested when one of 2 staining patterns is observed:

a. Heavy parallel lines of fluorescence appear across the cell cytoplasm.  This type of staining suggests an autoantibody with actin, myosin, or tropomyosin specificity.  The autoantibody is usually from an IgG class.  The mitotic cells show large fluorescent speckles in the cytoplasm.  The chromosome mass is usually negative.

b. A spidery network of fluorescence appears across the cell cytoplasm with fibrils extending from the cell membrane.  This type of staining is suggestive of an IgM class autoantibody with specificity to "desmin".  Desmin is the main protein component of the intermediate filaments in the cytoplasm.

E. The indirect immunofluorescent procedure is the most useful screening test for

patient's suspected of having systemic rheumatic disease.  Titers > 1:80 are

considered positive; however, several factors are involved in determining whether a  result is significant or not, such as:

a. Age:  normal occurrence with aging
b. Sex:  females are more likely to produce clinically insignificant ANA at an earlier age than males.

c.
Other:  vasectomized males are likely to produce ANA

      ANA titers >1:160 are highly suggestive of SLE.  When the ANA is      positive, follow-up procedures are recommended for the quantitation        and identification of specific types of ANA.  A negative ANA, excepting patients in remission or on drug therapy, virtually rules out SLE.

XI.    Reporting Result
A.     Patterns:

Select none, or the pattern(s) observed on the slide.  See patterns below:

1. NEGATIVE ANA: NO ANTIBODY DETECTED. A negative ANA may also be due to autoimmune disease in re-mission or to nuclear autoantibodies not detected with IIF.    When resulting out the IFA as <1:80, this comment should be added:   Titers for ANA by IFA start at 1:80.   A titer of less than 1:80 does not rule out the possibility of patients having a titer of 1:40, which is considered clinically insignificant.                                             
2. POSITIVE ANA: ANA's are found in over 99% of patients with Systemic Lupus (SLE). ANAs are also found in related connective tissue disease such as Rheumatoid Arthritis(RA), Mixed ConnectiveTissue Disease (MCTD), Scleroderma, and others. ANAs may also be induced by certain drugs.
a. HOMOGENEOUS PATTERN: Occurs in patients with SLE, MCTD, RA, and drug induced Lupus.                                     
b. PERIPHERAL or RIM PATTERN: Highly associated with SLE.  
c. SPECKLED PATTERN: Usually suggests a Rheumatic Disease, but is non-  specific. It is seen most often in SLE, MCTD, or Scleroderma.
d. NUCLEOLAR PATTERN: Produced by several auto-antibodies, but is seen most often in Scleroderma
 
3.
When clyoplasmic staining is noted, add a comment/footnote :  Cytoplasmic 


staining observed..
B.   Titer:  

Select the titer of the highest dilution in which the fluorescent pattern is 1+ or greater.
XII.   Procedural Notes/Problem-Solving Tips
A. Infrequently, a very high titer of antibody may appear as a doubtful positive or

negative result when run at a screening dilution.  This phenomenon is due to a prozone reaction which occurs because of an insufficient quantity of tissue antigen for binding the larger amount of antibody.  Serially diluting the patient's sample permits the semi-quantitative determination of the antibody titer.
B. Many drugs, such as hydralazine and procainamide, may induce ANA.
C. Dispensing varying volumes of patient sera dilutions or FITC conjugate to each well may cause sensitivity differences in well-to-well and day-to-day test runs.  For this reason, BioRad recommends constant volume applications to each well. 

D.   Letting the HEp-2 slides dry during the procedure may generate a technical artifact which may be confused with a rim-like pattern.  This artifact is distinguished from a true rim pattern by the great variation in the size of the rims.  A true pattern will show nuclei which are approximately the same size.

XIII.   References
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C. Clinical Laboratory Immunology, Rose,Friedeman, and Fahey, Third Edition, ASM Washington, D.C., 1986.

UnityPoint Health Methodist Laboratory is a CAP accredited facility, as of 7/1/11 the responsibility of new and/or substantially revised policies and procedures will be restricted the Laboratory Director whose name appears on the CLIA certificate, whose signature appears below. The biennial review will be completed by the Administrative Director. 

	POLICY CREATION :
	

	Author:           
	

	Medical Director:      Douglas McGrady, MD
	August 6, 2007


	MEDICAL DIRECTOR

	DATE
	NAME
	SIGNATURE

	March 4, 2017
	Elizabeth A. Bauer-Marsh, M.D.
	[image: image1.emf]

	SECTION MEDICAL DIRECTOR

	September 19, 2012
	Robert Benirschke, PhD
	[image: image2.png]T Opesets 0





	March 10, 2015
	Devendra Trivedi, MD
	[image: image3.emf]

	January 4, 2016
	Lori Racsa, DO
	[image: image4.emf]


	REVISION HISTORY 

	Rev
	Description of Change
	Author
	Effective Date

	1
	Formatting changes, updates for LIS , changed Reporting Results
	R. Pavlacic
	11/3/11

	2
	Updated storage stability, positive control information, quality control. Updated system name
	D Roth/S Burton
	06/02/14



	3
	Assigned procedure # 04.020
	L. Racsa
	1/4/16

	4
	Updated LIS code due to Sunquest install.
	M. Greer
	1/16/17

	5
	Titers >1:80 are considered positive.
	M. Greer
	2/24/17

	6
	Removed Kewanee and HLAB references.
	M.. Greer
	08/21/17

	7
	Titers now begin at 1:80 and cytoplasmic staining now will be noted
	A.. Gibbs
	01/10/19


Reviewed By
	Lead
	Date
	Coordinator/Manager
	Date
	Medical Director
	Date

	
	
	[image: image5.emf]
	4/16/12
	[image: image6.jpg]e adasd




	4/18/12

	
	
	[image: image7.emf]
	6/2/14
	[image: image8.emf]
	6/9/14

	
	
	[image: image9.emf]
	1/4/16
	
	1/4/16

	M. Greer
	1/16/17
	[image: image10.emf]
	1/19/17
	
	1/25/17

	M. Greer
	2/21/17
	[image: image11.emf]
	2/21/17
	
	2/24/17

	Michelle Greer
	8/21/17
	[image: image12.emf]
	8/21/17
	
	8/21/17

	Michelle Greer
	1/16/19
	[image: image13.emf]
	1/10/19
	
	01/24/19


METHODIST








UPM CHEMI:  ANA, Quantitative (04.020)
Page 10 of 10

