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The EASI-IUIS consensus on recommendations 
for the laboratory diagnosis of 
ANA, anti-dsDNA and anti-ENA antibodies. 
1. Diagnosis of systemic autoimmune rheumatic diseases (SARD) requires the availability of a panel of specific laboratory tests (i.e. ANA, anti-dsDNA and anti-ENA antibodies). 
Delphi score (Average, SD) = 9.6 ± 0.95
In text: 
· We will refer to the term SARD – including a list (Table 1). 
· We will discuss the old misleading terminology "ANA", as cytoplasmic antigen are also recognized, but we will adhere to the term ANA as it is commonly used in the clinical criteria and guidelines.
· We will also address the term “ENA” as “extractability" of antigens is relative (i.e. DNA or Sm are not really extractable by conventional means). 
· We may suggest an alternative name for ENA (c.f. autoantibodies to specific antigens”; ASA) 
2. ANA-testing should be included in the autoantibody detection as part of the diagnostic work-up of SARD (see Table 1) as well as some other specific autoimmune diseases (see Table 2).
Delphi score (Average, SD) = 9.9 ± 0.2
In text: 

· We will refer to ANA being a diagnostic criterion. 

· We will specify the list of SARD (Table 1) for systemic autoimmune disease for which ANA is essential or very important (i.e. SLE, SSc, SjS, MCTD, inflammatory myopathies …). 
· We will refer to other specific autoimmune diseases in which the detection of ANA is required (Table 2; i.e. juvenile chronic arthritis, Raynaud’s phenomenon, drug-associated lupus, autoimmune hepatitis etc.) (ref. Solomon et al, Arthritis and Rheumatism 2002 and others). 
· We will comment on the role of ANA testing that may be used as negative predictive value parameter (e.g. photosensitivity, Raynaud’s, pancytopenia, thromboembolism). 
3. The detection of ANA is the first level test for laboratory diagnosis of SARD.
Delphi score (Average, SD) = 9.8 ± 0.4
In text:  
· We will discus the issue on pre-test probability and post-test probability  (Ref: Xavier Bossuyt in Autoimmunity Rev 2011) in relation to the clinical context of the request.
· Please note recommendation - 23.

4. ANA testing is primarily intended for diagnostic purposes, and not for monitoring disease progression.

Delphi score (Average, SD) = 9.6 ± 0.6

In text:

· We will comment on the role of ANA for monitoring certain conditions (i.e. juvenile chronic arthritis and Reynaud’s phenomenon (i.e. Solomon et al, Arthritis and Rheumatism 2002).
5. The Indirect Immunofluorescence assay (IIFA) is the standard method for ANA screening. Alternative assays (i.e. ELISA, ALBIA, CLIA etc) can be used while keeping in mind that false negative and false positive ratio’s of these methods may be different.  Thus, if the clinical suspicion is strong and the alternative method is negative, it is mandatory to perform IIFA.

Delphi score (Average, SD) = 9.7 ± 0.6
In text we will emphasize the following: 

· The recommended substrate for IIFA is Hep2(000) cells. 
· IIFA has limitations – we will bring forward current problems and the previous recommendations of the IUIS (Tan et al 1997) concerning the standardization of ANA tests. And the ACR recommendation 2009.
· The urgent need of training programs for IIFA qualified personnel also in commercial labs.
· In certain cases anti-dsDNA as well as anti-ENA (see ref. 23) should be evaluated , even if ANA –IFA is negative - upon physician request.
Of note the term “mandatory” has been used for official purposes (this is to enable financial support of a second test (IIFA) if required). 

6. Laboratories should specify the methods used for detecting ANA when reporting their results.

Delphi score (Average, SD) = 9.4 ± 0.9
7. Tests based on a (restricted) mixture of defined nuclear antigens should not be referred to as ANA-test.

Delphi score (Average, SD) = 9.7 ± 0.5
In text: 

· We will address the issue of mixture profiles which include HEp-2 substrate/lysate and thus may be closer to a “true” ANA as compared to defined antigen mixtures.
· You are welcome to suggest alternative names for such a test: 
“Specific antigens”………………………………………………
8. Laboratories using in-house assays for detecting ANA, as well as anti-dsDNA and specific anti-ENA antibodies, should standardise each assay according to international standards (eg, WHO, CDC/IUIS).

Delphi score (Average, SD) = 9.7 ± 0.5

9. For ANA screening by IIFA the conjugate should consist of fluorochrome-labeled anti-human IgG-specific antiserum.  
Delphi score (Average, SD) = 9.2 ± 1.2
In text we will discuss the following: 
· Most commonly FITC is used as fluorochrome, but alternative dyes may be used if validated properly.
· The need to use anti-human IgG specific antisera (heavy chain
  ONLY). 
10.  A proper ANA IIFA screening dilution should be defined locally, dependent on reagents, equipment, and other local factors. An abnormal ANA should be the titre above the 95th percentile of a healthy control population. In general a screening dilution of 1/160 is often suitable for the detection of ANA in adult populations being evaluated for SARD. 
Delphi score (Average, SD) = 9 ± 1.4
In text we will address the following issues: 

· Lower dilutions (<1:160) may be better for pattern determination.

· There is a lack of data regarding cut-off values among the pediatric population – thus, further studies are required. 
· We will note the formal study conducted by the IUIS Committee (Tan, T. E. et al Arthritis Rheum. 40:1601-1611, 1997; American College of Rheumatology, 2007) in relation to the specific mentioning of the 1/160 dilution in this recommendation.
11.  In case of a positive ANA-test, it is recommended to report the pattern and the highest dilution to demonstrate reactivity. 
Delphi score (Average, SD) = 9.4 ± 0.9
In text we will discuss the following issues: 

· The recommended substrate for IIFA is Hep2(000) cells.
· We will recommend using slides which include sufficient cells during the cell cycle (Interphase, mitotic, etc).
· We will suggest that every ANA IIFA run should contain a low-positive speckled control (randomly distributed in distinct runs, for continuous training of technicians and for a sort of internal cut-off control). 

12. ANA IIFA patterns should be reported according to standardized terminology such as: homogeneous, nucleolar, speckled, centromere, and others (see Table 3).
Delphi score (Average, SD) = 9.7 ± 0.4
In text we will include: 

· A complete list of the EULAR-ANA glossary.
· A Table (Table 3) specifying nuclear (as well as cytoplasmic and mixed) patterns with their corresponding relevant antigens.
· We will comment on the term peripheral – which should be defined as “nuclear rim” or “nuclear envelope”. The term peripheral has historically been associated with anti-DNA antibodies (from ANA performed in tissue substrate), but which in HEp-2 cells is more likely to represent antibodies to the nuclear envelope antigens.
· A recommendation to report corresponding pattern + titer+ intensity - for example: 1:160 Homogeneous 4+. 
· The need for further studies on the association between variation in disease activity in individual patients according to titers and patterns. As change in titers, of different patterns may hold promise to provide prognostic-clinical information.

13. Beside nuclear patterns also cytoplasmic and mitotic apparatus patterns should be reported and specified (see Table 3). 
Delphi score (Average, SD) = 9.5 ± 1
In text we will specify the list of common cytoplasmic patterns (Table 3) including mitochondrial, Golgi, centriole/centrosome, discrete speckles, etc, and their clinical relevance.  
14. In case of a positive ANA result, testing for anti-dsDNA antibodies is advised when there is clinical suspicion of SLE.

Delphi score (Average, SD) = 9.7 ± 0.4

In text we shall: 
· Included the list of ANA patterns associated with anti-dsDNA antibodies. (Servais et al, Clin Chem Lab Med 2009) (Table 3)
·  Comment on the communication issues recommending to add a “Laboratory comment” (to patterns associated with anti-dsDNA) e.g. This pattern may represent antibodies directed to DNA components. Further tests are advised if there is a clinical suspicion of Systemic Lupus Erythematusus (SLE). 
· We will address the issue of testing for anti-dsDNA antibodies when ANA (IIFA) is negative. We will note that although this is very rare -  in case of strong clinical suspicion of SLE such a test can be demanded by physicians (This was included in the prior set of recommendations (no – 17/31) and this recommendation received a major agreement score (1.4 ±0.7); the evidence, however, is against this statement (Kavanaugh et al, 2002).
15.  For anti-dsDNA antibody determination, the Farr assay and the IIFA on Crithidia luciliae (CLIFT) offer high clinical specificity. Other alternative methods (i.e. ELISA, ALBIA, CLIA, etc) may yield lower specificity and, if so, it is recommended that positive results obtained by these methods be confirmed by CLIF or Farr assay and be reported separately.  

Delphi score (Average, SD) = 8 ± 2.5
In the text we will comment on: 
· The fact that Farr assay is not really “specific” for anti-dsDNA while it is specific for SLE diagnosis owing to its ability to detect high avidity antibodies and anti-nucleosome/chromatin and anti-C1q autoAbs. 
· The Farr-assay historically proved very good, but with the use of anti-TNF treatment IgM anti-dsDNA ab may be induced which are picked up by the Farr-assay making also this assay less specific. 
· The issue of radioactivity, currently not used in many countries, thus making the Farr assay less applicable. 
· We will discuss the relatively low sensitivity of CLIFT assay.
· It should be noted that if a certain alternative assay (i.e. ELISA) has been evaluated and confirmed to have high specificity – further confirmative studies may not be required.   

16. The method used for anti-dsDNA antibody detection should be communicated to the clinician.

Delphi score (Average, SD) = 9.4 ± 0.7
17.  Results of anti-dsDNA antibody detection should be reported quantitatively.

Delphi score (Average, SD) = 9.7 ± 0.4
18.  For monitoring of SLE disease activity by quantitative determination of anti-dsDNA antibodies using the same method (i.e.  Farr-assay, CLIFT, ELISA, FEIA, CLIA, etc) is recommended. 
Delphi score (Average, SD) = 9.9 ± 0.3
In text: 

· we will discuss the need to use the same kit, preferably by the same lab for follow-up of a single patient. 
19.  In case of a positive ANA-test during the diagnostic work-up, depending on pattern, titre and/or clinical setting, it is recommended to perform specific tests for anti-ENA antibodies (see Table 3).

Delphi score (Average, SD) = 9.85 ± 0.3

In text: 

· Table 3 will be included specifying different patterns and their correlation to ENA, as well as suggested ENA that may be of clinical relevance (i.e. anti - SS-A/Ro, SS-B/La, Sm, U1RNP, topoI/Scl-70, Jo-1 and other).
· We will address the issue of communication between the lab and the clinicians as follow - If the lab can perform the specific test as part of the ANA-testing algorithm used in that lab - it should be done. Otherwise a “laboratory note” should be added such as Dear Colleague, if it is according to your clinical judgment, it is recommended to follow up with testing for the antigens specified below…..
20.  For anti-ENA antibodies detection the method used should be reported. In case of discrepancy with IIFA or with clinical suspicion, the use of an additional method should be considered. 
Delphi score (Average, SD) = 9.5 ± 0.5

In text we will comment: 

· Specifying characteristics (sensitivity; specificity; likelihood ratios etc) of the method used to determine ENA is optional.
21.  Results of assays for antibodies to specific ENA should be reported separately (including negative results); if the result of a screening-assay is reported as negative, it is sufficient to communicate which ENA are present in that assay.

Delphi score (Average, SD) = 9.8 ± 0.4
22. Quantitative determination of positive anti-RNP antibodies is recommended in case of a clinical suspicion of mixed connective tissue disease. 

In Text we will refer to the different classification criteria of MCTD some of which require positive anti-RNP in titres > 1: 1000-2000 referring to the hemaglutination tests, and the associated speckled pattern, some of which do not specify a titre (ref. Diagnostic criteria in Autoimmune diseases – Humana press 2008).  
Delphi score (Average, SD) = 8.2 ± 2.7 
23. In case of high clinical suspicion the physician request for determination of antibodies to specific ENA should be granted, irrespective of the result of the ANA-test. For instance, anti-Jo-1 antibodies for clinically suspected inflammatory myopathy, anti-ribosomal P for SLE or anti-SS-A/Ro antibodies for congenital heart block/neonatal lupus/Sjögren’s syndrome/subacute cutaneous lupus.

Delphi score (Average, SD) = 9.95 ± 0.1
24. Each laboratory should verify the recommended cut-off for kits used to determine ANA. It is recommended to use sera from healthy subjects from the general local population; cut-offs should be defined as the 95th percentile.
25. Each laboratory should verify the recommended cut-off for kits used to determine anti-dsDNA and anti-ENA antibodies. It is recommended to use an adequate number of samples from patients with the appropriate autoimmune diseases, disease controls and healthy controls; cut-offs should be defined using ROC curve analysis. 
Delphi score (Average, SD) = 8.4 ± 2.8 and 7.65± 2.9 respectively

Of note this is the only significant difference between the European groups (EASI) and the IUIS members
The differential Scores are

EASI 8.3 ± 3 and 7.4 ± 2.9        VS.      IUIS 10 ± 0 for both (p=0.03) 
A note regarding recommendations 24 and 25 
In our original recommendations the request was for each lab was to calculate their cut-offs – this was regarded as impractical and thus have been changed. Currently it is recommended to verify the kits cut-off. 

In text we will comment on the following issues:  

· The predefined diagnostic specificity regarding different diseases.

· The need for further studies on Cut offs regarding age and gender.

· The need to re-evaluate a kit that had been modified as well as new kits.
We will not define exact protocols for validation which have been discussed and suggested in other studies and are beyond the scope of this consensus/manuscript.  
List of abbreviations:

ALBIA
addressable laser bead immunoassay

ANA
anti-nuclear antibodies

CDC
centers for disease control

CLIA
chemiluminescence immunoassay

CLIFT
crithidia luciliae immunofluorescence test

ELISA
enzyme-linked immunosorbent assay

ENA
extractable nuclear antigens

FEIA
fluorescent-enzyme immunoassay

IIFA
indirect immunofluorescence assay

IUIS
international union of immunological societies

MCTD
mixed connective tissue disease

RNP
ribonucleoprotein

ROC
receiver operating curve

SARD
systemic autoimmune rheumatic diseases

SLE
systemic lupus erythematosus

WHO
world health organisation
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