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Introduction

The determination of antinuclear antibodies (ANA) is frequently used for the screening of autoantibodies
in systemic autoimmune diseases and indirect immunofluorescence (IIF) has been the main methodology
for ANA determination.>? Since the early 1970’s, the immortal HEp-2 cell line has progressively replaced
the initially used rodent tissue slices as the substrate for the assay. HEp-2 cells grow easily as a monolayer
and exhibit relatively large intracellular structures. These features contribute for optimal visibility and
ready recognition of several subcellular structures. In addition, it is quite a stable cell line what favors
uniformity of substrate for universal application.

The establishment and distribution of autoantibody reference reagents was a cornerstone in the
development of autoantibody standardization®. Over the past 35 years, the Autoantibody Standardization
Committee (www.AutoAb.org), a subcommittee of the International Union of Immunological Societies
(IUIS) Quality Assessment and Standardization Committee, has coordinated a joint initiative with the
Centers for Disease Control and Prevention (CDC) and other agencies to provide autoantibody reference
standards (also known as CDC ANA reference standards, or IUIS ANA reference standards). Currently, 17
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reference standards are available free of charge to any qualified clinical or commercial laboratory and
research investigator®. These efforts have largely contributed for education, training, and laboratory
quality control of ANA and related autoantibody testing. Despite substantive contribution of these
reference standards in promoting inter-laboratory standardization in ANA and disease-specific
autoantibody testing, there is a critical need for improving standardization in ANA pattern nomenclature
and reporting. This point is particularly important in view of recent discussions on the appropriate use of
the ANA assay””.

During the 12" International Workshop on Autoantibodies and Autoimmunity (IWAA) held in S3o Paulo,
Brazil, a full day workshop was promoted to build up the first International Consensus on ANA staining
Patterns (ICAP). Brazil has pioneered the initiative of ANA pattern consensus with their first workshop held
in Goiania in August, 2000. Reports on the successive rounds of ANA consensus were published in 20018,
2003%, 2009'° and 2013*. The first ICAP initiative was framed mainly on the template of the Brazilian
consensus on ANA nomenclature, but other initiatives with focus on nomenclature consensus in ANA on
HEp-2 cells'*> were also taken into consideration.

The ICAP agenda was focused on the discussion of ANA patterns regarding four cell compartments:
nucleus, nucleolus, cytoplasm, and mitotic apparatus. Each session was coordinated by two experts, who
presented a preliminary proposal that was subsequently discussed by the assembly that counted with 63
participants from several countries. The report on the first ICAP has been recently published in Frontiers
in Immunology®® and is available online at the IWAA 2014 website with a link to the ICAP website:
(www.ANApatterns.org). It has been acknowledged that the establishment of ANA consensus must be a
continuous process seeking universal harmonization and improvement in the standard of ANA testing.
Therefore, successive ICAP rounds are expected in the next years and the second ICAP workshop is
scheduled for September 22, 2015, one day before the 12" Dresden Symposium on Autoantibodies.

ICAP home page: www.ANApatterns.org

The ICAP home page provides a short introduction to the history of this initiative as well as briefly describes
how the consensus on pattern classification and nomenclature was constructed (figure 1). The key toolbar
shows links to the nomenclature and classification tree (figure 2), listings of designated nuclear,
cytoplasmic, or mitotic patterns (figure 3), access to patterns based on the alphanumeric codes (figure 4),
and a search function for patterns based on keywords. The classification tree is a summary of all the
consensus patterns based on their main staining feature fitting best to the nuclear, cytoplasmic, or mitotic
compartments (figure 2). All 28 ICAP patterns are shown in the classification tree as designated from AC-
1to AC-28. Boxes with amber background are recommended as competent-level reporting, whereas those
with olive green background are considered for expert-level reporting. Competent-level patterns are those
that should be readily recognized versus patterns that would be more challenging and distinguishable only
when observers or technologists have attained the expert-level. The distinction between competent-level
versus expert-level patterns is based on at least two considerations. First, clinical relevance is a major
consideration to ensure that important clinical implications are recognized. Second, easily recognizable
patterns should be included even when the clinical relevance is less clear at this time. The competent-level
patterns are placed at the top levels starting from the left. The assighment of the different AC codes
generally flows from left to right, and top to bottom. Thus, the classification tree shows 11 competent-
level reportable patterns. The six competent-level reportable nuclear patterns include homogeneous (AC-
1), speckled (AC-2, 4, 5), dense fine speckled (AC-2), centromere (AC-3), discrete nuclear dots (AC-6,7), and
nucleolar (AC-8,9,10). Five competent-level reportable cytoplasmic patterns are fibrillar (AC-15, 16, 17),
speckled (AC-18,19,20), reticular/mitochondrion-like (AC-21), polar/Golgi-like (AC-22), and rods and rings
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(RR, AC-23). The RR pattern is not recognized in certain commercial ANA substrates as these structures are
only seen consistently in slides from some manufacturers’-°,

Select patterns from
Click to view the Select list of nuclear, cytoplasmic alpha-numeric code to
classification tree or mitotic patterns to review view specific description Search fora pattern
(Figure 2) descriptions (Figure 3) and images (Figure 4) using key words
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Welcome to ANApatterns.org, the official website for the International Consensus on Antinuclear Antibody (ANA) Pattern (ICAP).
ICAP was initiated as a workshop aiming to thoroughly discuss and to promote consensus regarding the richness in nuances of
morphological patterns observed in the indirect immunofluorescence assay on HEp-2 cells. The ICAP initiative was implemented at
the 12th International Warkshop on Autoantibodies and Autoimmunity (IWAA) by members of theAutoantibody Standardization
Committee, a subcommittee of the International Union of Immunoclogical Societies (IUIS) Quality Assessment and Standardization
Committee and affiliated with the Centers for Diseases Control and Prevention(CDC).

Citation for this work: E.K.L. Chan, J. Damoiseaux, O.G. Carballo, K. Conrad, W. de Melo Cruvinel, P.L.C. Francescantonio, M.J.
Fritzler, . Garcia-De La Torre, M. Hereld, T. Mimori, M. Satoh, C.A. von Mihlen, and L.E.C. Andrade. Report of the First International
Consensus on Standardized Nomenclature of Antinuclear Antibody HEp-2 Cell Patterns (ICAP) 2014-2015. Manuscript accepted for
publication to Frontiers in Immunology, in press (August 2015 | Volume 6 | Article 412).

Representative images, based on pixel dimension, resolution, and size, were submitted online by ICAP members. For each pattern,
between 2 to > 10 images were submitted. Most patterns had average 5 to 8 images. More than ten ICAP members voted for the best
three images representing each pattern and the top two images for each pattern are displayed on this web site.

Figure 1. The ICAP home webpage at www.ANApatterns.org. The important web links (A-D) on the toolbar are
indicated connecting to other figures in this chapter.
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Figure 2. The nomenclature and classification tree for all HEp-2 cell patterns as shown at www.ANApatterns.org
There are total of 28 ICAP patterns designated with alphanumeric AC code for each from AC-1 to AC-28. Boxes with
amber background are recommended as competent-level reporting, whereas those with olive green background are

considered for expert-level reporting. AC, anti-cell.
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Figure 3 shows an example of the list of ICAP nuclear patterns. Similar lists are provided for ICAP
cytoplasmic and mitotic patterns. Each pattern is shown with the AC code, name of the pattern, other
common names in use (synonym), a general description, and two small IIF icons of full representative
images. Selecting each pattern links to information as shown in figure 4, which also provides additional
information on antigen association and disease association. In figure 4, when one of the two images is
selected, the corresponding full image is shown.
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ANA PATTERNS
Code Pattern Synonym Description
i AC-1 Nuclear Diffuse Homogeneous and regular fluorescence across all nucleoplasm. The nucleoli maybe
: homogeneous stained or not stained depending on cell substrate. Mitotic cells (metaphase,
: anaphase, and telophase) have the chromatin mass intensely stained in a
homogeneous hyaline fashion.
AC-2 Nuclear dense none Speckled pattern distributed throughout the interphase nucleus with characteristic .
fine speckled ", heterogeneity in the size, brightness and distribution of the speckles. Throughout the
Syjotarabana mialann thass ~ea aames denser and looser areas of speckles (very .
Click here to view more @ plate depicts strong speckled pattern wilth
details and enlarged images
AC-3 Centromere kinetochore Discrele coarse speckles (40-80/cell) scattered in inlerphase cells and aligned at the
chromatin mass on mitotic cells. e.g. antkCENP B
AC-4 Nuclear fine fine granular Fine finy speckles across all nucleoplasm. The nucleoli may be stained or not .
speckled stained. Mitotic cells (metaphase, anaphase, and telophase) have the chromatin
mass not stained. e.g. anti-SS-A/Ro. ant-S5-BLa .
AC-5 Nuclear spliceosome/nuclear Coarse speckles across all nucleoplasm. The nucleoli may be stained or not stained.
large/coarse matrix Mitotic cells (metaphase, anaphase, and telophase) have the chromatin mass not
speckled stained. e.g. anti-Sm, anti-U1 RNP

Figure 3. An image of the webpage providing a partial list of the ICAP nuclear patterns.
Two representative images for each pattern are shown as icons on the right column. Click each pattern to view its
synonyms, antigen associations, disease associations, and detail description.
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Synonym Diffuse

Antigen Association dsDNA, nucleosomes, histones

Disease Association SLE, drug-induced lupus, juvenile idiopathic arthrilis

Description Homogeneous and regular fluorescence across all nucleoplasm. The nucleoli maybe
stained or not stained depending on cell substrate, Mitotic cells (metaphase, anaphase,
and telophase) have the chromalin mass intensely stained in a homogeneous hyaline
fashion.

Figure 4. Example of information shown on the web page for the nuclear homogeneous pattern AC-1. A click of the
smaller image links to the full ICAP image.

Agenda for second ICAP meeting

An aggressive agenda with several items is planned for the second ICAP meeting to be held in Dresden,
Germany. It is acknowledged that the first ICAP report should be followed up with actions to ensure that
the consensus is progressively adopted worldwide. In addition, it is recognized that several points in the
first ICAP need further discussion. What are the practical limitations for laboratories to meet the
recommended competent-level reporting? What is needed to encourage laboratories to gain ability to
reach the expert-level? The www.ANApatterns.org site will contribute towards this goal. Should the
ultimate target be global standardization so that everyone is capable to identify all patterns? It has been
proposed that an on-line assessment tool for users of www.ANApatterns.org will help to train technicians
and investigators to develop technical competence. Are there available tools ready to be adapted?

In the first ICAP report, one limitation is the lack of consideration for composite patterns as a separate
category. Discussion will focus on what are the most important composite patterns and how to distinguish
them effectively. ANA patterns association with diseases is listed in three of the tables in the Frontiers in
Immunology ICAP report. What do clinicians want to know from the HEp-2 patterns? Can we come up with
a more practical presentation for what comes after the pattern is reported?

Recommendations for standardized ANA pattern reporting will be discussed. This can be an important
development to establish an international standard. To become a true international consensus, plans are
needed to translate ICAP website into other languages. Appropriate discussion is needed regarding the
strategy and guidelines to achieve an effective outcome.
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