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Abstract
Results of the anti-nuclear antibodies-indirect immunofluorescence assay (anti-cell antibodies test) on HEp-2 cell substrates 
should be communicated to clinicians in a standardized way, adding value to laboratory findings and helping with critical 
clinical decisions. This paper proposes a test report based on the practices informed by 118 laboratories in 68 countries, with 
recommendations from the International Consensus on ANA Patterns (ICAP) group. Major focus is placed on the report 
format containing endpoint titers, immunofluorescence patterns together with anti-cell (AC) nomenclature, remarks on 
follow-up or reflex testing, and possible other autoantibody associations. ISO 15,189 directives were integrated into the test 
report. Special situations addressed include serum screening dilutions and endpoint titers, relevance of immunofluorescence 
patterns with special attention to cytoplasmic patterns, mixed and compound patterns, and how to report different titers cor-
responding to multiple patterns or autoantibodies in the same sample. This paper suggests a subtitle for the HEp-2-IIFA, 
namely anti-cell antibodies test, which could gradually substitute the original outdated ANA nomenclature. This ICAP pro 
forma report represents a further step in harmonizing the way relevant clinical information could be provided by laboratories.

Keywords ANA patterns · ANA test report · Anti-cell antibodies test · International Consensus on ANA Patterns · HEp-2 
cell indirect immunofluorescence assay (HEp-2 IIFA) · Report of ANA test

 * Carlos                 Alberto von Mühlen 
 cavm49@gmail.com

1 Hospital Moinhos de Vento, Rheumatology Unit, 
Porto Alegre, Brazil

2 Consultant in Rheumatology and Clinical Pathology, 
San Diego, USA

3 Department of Immunology and Rheumatology, Hospital 
General de Occidente, Universidad de Guadalajara, 
Guadalajara, Mexico

4 Immunology and Allergy Laboratory, San Giovanni Di Dio 
Hospital, Florence, Italy

5 Central Diagnostic Laboratory, Maastricht University 
Medical Center, Maastricht, The Netherlands

6 Rheumatology Division, Escola Paulista de Medicina, 
Universidade Federal de São Paulo, São Paulo, Brazil

7 Immunology Division, Fleury Medicine and Health 
Laboratories, São Paulo, Brazil

8 Laboratory of Immunology, Hospital Carlos G. Durand, 
Buenos Aires, Argentina

9 Department of Microbiology and Immunology, Instituto 
Universitario del Hospital Italiano, Buenos Aires, Argentina

10 Institute of Immunology, Technical University of Dresden, 
Dresden, Germany

11 Pontifícia Universidade Católica de Goiás, Goiânia, Brazil
12 Department of Medicine, Cumming School of Medicine, 

University of Calgary, Calgary, Canada
13 Department of Internal Medicine II, Medical University 

of Innsbruck, Innsbruck, Austria
14 Ijinkai Takeda General Hospital, and Department 

of Rheumatology and Clinical Immunology, Graduate School 
of Medicine, Kyoto University, Kyoto, Japan

15 Department of Clinical Nursing, University of Occupational 
and Environmental Health, Kitakyushu, Japan

16 Department of Immunology, Assistance Publique-Hôpitaux 
de Paris, Groupe Hospitalier Pitié-Salpêtrière, Paris, France

17 Department of Oral Biology, University of Florida, 
Gainesville, FL, USA

/ Published online: 9 October 2021

Immunologic Research (2021) 69:594–608

1 3

http://crossmark.crossref.org/dialog/?doi=10.1007/s12026-021-09233-0&domain=pdf


Introduction

Many anti-nuclear autoantibodies (ANA) are important 
disease biomarkers, most relevant for clinical decisions in 
diagnostics, follow-up, and therapeutic interventions [1–4]. 
They also serve as unique biologic tools, enlarging the 
frontiers of biologic research by providing autoantibodies 
as unique probes to explore novel subcellular structures 
and macromolecules [5–8]. In 2000, the First Brazilian 
Consensus on HEp-2 ANA Patterns [9] marked the 
beginning of a national effort to promote harmonization 
of autoantibody nomenclature, thereby improving ANA 
usage in patient care. This was the first initiative of its 
kind, with evolving efforts lately coming from updated 
additions in three other Brazilian Consensuses [10–12]. 
The First International Consensus on ANA Patterns (ICAP) 
workshop, which took place in São Paulo in 2014, and 
mostly based on the foundational Brazilian experience, 
developed consensus descriptions of ANA indirect 
immunofluorescence assay (IIFA) patterns on HEp-2 
cell substrates (HEp-2 IIFA) [13]. The thirteen experts 
from different countries and continents and founding 
members of this international initiative reached consensus 
definitions during three other workshops in the following 
years [14–16]. The achievements included a common 
nomenclature for 30 HEp-2 IIFA patterns, technical 
aspects of the test, quality control, a new system of coding 
for patterns (anti-cell, AC) independent of the language 
used by the international community, a world-wide web 
home page (www. anapa tterns. org) with decision trees, 
downloadable posters, and HEp-2 IIFA image examples 
translated into 13 to 15 different languages. In parallel, 
ICAP hosted international seminars, conferences, and 
courses, leading to consensus on the clinical relevance and 
disease associations of HEp-2 IIFA patterns [17].

It was agreed that the results from such a complex 
immunoassay, like HEp-2 IIFA, should be communicated 
to clinicians in a standardized way, bridging the technical 
knowledge of the laboratory with the clinical relevance, 
and so adding value to clinical decision-making. In 
this publication, we aim to provide an ICAP Anti-
Cell Antibodies Test Report with understandable and 
actionable issues, which is focused primarily on content 
rather than format. By collecting and reviewing HEp-2 
IIFA test result reports from representative laboratories 
in different parts of the world, we attempted to explore 
and illustrate the heterogeneity in anti-cell antibodies 
reporting. This strategy is expected to allow laboratories 
in diverse settings to employ the ICAP report as an 
example from experts, thus contributing to collation 
and harmonization on the wealth of clinical information 
provided.

Methods

From September 2018 to April 2019, examples of ANA 
reports were collected from ICAP members at Hospital 
Italiano (Buenos Aires, Argentina), Brazilian Consensus 
on ANA-HEp2 cells (São Paulo, Brasil), Central Diagnos-
tic Laboratory (Maastricht, Netherlands), Laboratorio de 
Inmunologia Clínica, S.A. (Guadalajara, México), Mito-
gen Advanced Diagnostics Laboratory (Alberta, Canada), 
Department of Clinical Nursing, University of Occupa-
tional and Environmental Health, Kitakyushu (Japan), 
and from the Medical University of Innsbruck (Inns-
bruck, Austria). We also surveyed ANA reporting from 
worldwide users registered on the ICAP website (www. 
anapa tterns. org), having scientists and laboratory experts 
respond to the following questions:

1. Which are the recommended ANA screening dilutions 
performed in your laboratory or country?

2. Is it recommended to titer positive samples to extinction/
end point, or only to a certain level (e.g., 1:1280)?

3. Are cytoplasmic patterns considered ANA positive or 
negative results?

4. Is the ANA pattern relevant?
5. Do you report ANA pattern results with AC (anti-cell) 

codes from ICAP?
6. Is follow-up or reflex testing employed in practice?
7. Is there a national consensus or official guidelines for 

ANA on HEp-2 cells in place in your country?

Discussions on structure and content of the Anti-Cell 
Antibodies Report took place in meetings of the ICAP 
executive committee during ICAP workshops, as well 
as follow-up email exchanges. Topics included the title 
and subtitles to be used in the final Anti-Cell Antibod-
ies Report, sequence of anti-cell antibodies test results 
(positivity, end titer, AC pattern according to www. anapa 
tterns. org), and remarks, all considering examples of ANA 
reports from the many participants involved.

Results

Data on ANA reports received from 68 different coun-
tries (Fig. 1A) encompassed a total of 118 laboratories, 
international institutions, or scientific societies (Table 1). 
The response rate was 18% (118 respondents out of 647 
questionnaires sent).

Screening dilution The distribution of screening dilutions 
is shown in Fig. 1B. From 8 laboratories not specifying 
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a screening dilution, 2 did not answer, and 6 informed 
according to manufacturer or no specific recommendation. 
One laboratory screened at 1:10 (together with 1:100 and 
1:1000, mostly for automation) or 1:20, 3 at 1:320, and 4 at 
1:1,000 in parallel with 1:100, according to manufacturer 
instructions. The majority of respondents screened at 1:80 
(87/110 = 79%), followed by 1:160 (29/110 = 26%), several 
using both dilutions in parallel. Seven laboratories started 
screening at 1:40 as the only dilution, while another 10 par-
ticipants screening at that dilution also do so in parallel at 

1:80 or 1:160. Five centers indicated that they had a distinct 
screening dilution for children, normally one titer lower for 
children compared to adults (e.g., 1:40 for children and 1:80 
for adults). Taken together, the great majority of laboratories 
screened at a dilution of 1:80, followed by 1:160.

End titer We adopt a definition for titer, which states that 
titer is the highest dilution factor that reveals a positive 
result. Figure 1C shows the distribution of endpoint dilutions 
used by each reporting laboratory (n = 105). Two either did 

B C

A

Fig. 1  Summary of data for the ICAP ANA report survey. A Sixty-
eight countries are indicated by red dots. B ANA screening dilutions 
using HEp-2 IIFA. A few laboratories (n = 15) reported screening 
using two or more titers in parallel, so the total number is greater than 
the number of participants. Numbers in columns indicate the number 
of laboratories practicing screening dilution. Data points for 1:100 
(n = 19) were pooled together with 1:80 (n = 68) to allow for a linear 
X-axis. Eight respondents did not provide a response to this question, 
4 entries screening at 1:10,000 did so in conjunction with 1:100 using 

ANA automation. C Distribution of end dilutions as informed by 105 
participants. Some respondents emphasized different practices among 
laboratories inside their countries, adding to more information than 
the number of participants. Certain data points are pooled together 
to allow for a linear X-axis; specifically, 1:1280 included 4 entries 
for 1:1000, 1:5120 included 2 entries for 1:5000, 1:10,240 included 
5 entries for 1:10,000, 1 for 1:12,800, and 1 entry for 1:40,960 as 
an outlier. Eight participants reported dilution to extinction without 
specifying end dilution
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Table 1  Summary of responses from laboratories and countries submitting ANA reports for analysis

Country* Screening  dilutions1 End dilution Cytoplasm reported as 
ANA + or ANA-

Pattern is relevant Uses AC code

Algeria (2) 1:80 (2) 1:1280 (2) ANA + (2) Y (2) N (2)
Argentina 1:80 adults, 1:40 children 1:1280 ANA + Y Y
Australia 1:40 to 1:320 1:640 to 1:5120 ANA + /ANA-2 Y N
Austria 1:40 1:2560 ANA- Y Y
Belgium 1:80 1:1280, 1:5000 ANA + Y N
Brazil 1:80 1:640 ANA + Y Y
Bulgaria 1:160 1:1280 ANA- Y Y
Canada (3) 1:80 (3) 1:5120 (3) ANA + (3) Y (3) N (3)
Chile 1:80 1:1,80 ANA + Y Y
China 1:80 No or 1:1,280 ANA + N Y/N4

Colombia (7) 1:80 (4); 1:160 (1); 1:80, 1:160 (2) 1:640 (1); 1:1280 (4); 
1:2560 (1); to extinc-
tion (1)

ANA + (5); ANA- (2)2 Y (5); N (2)3 Y (6); N (1)4

Costa Rica No answer No titers ANA- N N
Croatia 1:80 children, 1:160 adults 1:1280 ANA + Y N
Cyprus 1:160 To extinction ANA + Y/N3 N
Czech Republic 1:100 1:3200 ANA- N N
Denmark (4) 1:160 (4) 1:1280 (2) ANA + (3) Y (4) N (4)
Ecuador (2) 1:80 (2) 1:1280 (1); 1:10,240 (1) ANA + (1); ANA- (1)2 Y (2) Y (2)
Egypt 1:40 1:640 ANA + N N
El Salvador 1:80 1:1280 ANA + no comment N
Estonia 1:100 1:1000 ANA + Y N
Ethiopia 1:40 1:640 ANA- not sure N
Finland 1:80 1:5120 ANA- Y N
France 1:80, 1:160 1:1000 to 1:1280 ANA + /ANA-1 Y N
Germany (2) 1:80 (1); 1:10, 1:100, 1:1000 (1) 1:3200 to extinction ANA + (1); ANA- (1)1 Y (1); N (1)3 Y (1); N (1)4

Greece (2) 1:80 (1) 1:640 or 1:2560 ANA + (1); ANA- (1)1 Y (2) Y (1)
Guatemala (2) 1:80 (2) 1:1280 (2) ANA + (2) Y (2) N (2)
Hong-Kong 1:80 1:640 ANA- Y:N3 N
India 1:40, 1:80, 1:100 1:1280 or +  +  + ANA- N N
Indonesia 1:100 1:1000 ANA- Y N
Iraq No consensus 1:1280 ANA + N Y
Ireland 1:80 1:160 ANA- N N
Israel 1:80 children, 1:160 adults 1:2560 ANA + Y N
Italy (3) 1:80 (1); 1:80, 1:160 (2) 1:640 to 1:2560 ANA + (1); ANA- (2)2 Y (3) N (3)
Japan (2) 1:40 or 1:160 1:5120 or 1:10,240 ANA + (1) Y (2) N (2)
Kuwait 1:80 1:2560 ANA + Y N
Lebanon (3) 1:100 (2); 1:100, 1:1000 (1) 1:1000 to 1:100,000 ANA + (2); ANA- (1)2 Y (2) Y (1); N (2)4

Luxembourg No recommendation No comment ANA + Y N
Mexico (3) 1:80 to 1:160 1:1280 to 1:5120 ANA + (3) Y (3) Y (2); N (1)4

Myanmar 1:100 1:800 (strong positive) ANA + Y Y
Netherlands No recommendation Not defined ANA- Y N
New Zealand (2) 1:80 (2) 1:1280 ANA- (1) Y (2) N (2)
Norway 1:160 (1:80 for automation IFA) No dilution performed ANA- N N
Pakistan No answer 1:320 ANA + Y N
Panama Acc. to manufacturer 1:640 or 1:1280 ANA + Y Y
Peru (4) 1:80 to 1:160 (3); 1:80 children, 1:160 

adults (1)
1:640 to 1:10,000 ANA + (2); ANA- (1)2 Y (2) Y (1); N (3)4

Philippines (2) 1:20 (1); 1:40 children, 1:80 adults (1) 1:320 to 1:640 ANA + (1) Y (2) Y (1); N (1)4
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not answer this topic or asserted that there was no defini-
tion for endpoint dilution in the guidelines for that country. 
No titration is the strategy informed by 9 laboratories (8%), 
some of them sending remarks: one informing that all posi-
tive samples are reflexed to specific assays, others reveal-
ing a strategy of just reporting an estimated titer, 2 other 
laboratories giving qualitative results weak positive, positive, 
or strong positive, and 1 laboratory reporting no dilution 
performed. Private laboratories titrate up to 1:1280, while 
institutional laboratories screen at 1:80 or 1:100 and do 
not titrate was another possibility reported in one country. 
Yet, another informed that they titered out only for children 
in whom a diagnosis of autoimmune hepatitis was being 
considered. End titer up to 1:640 was informed by 21 labora-
tories (21/105 = 20%), 40 laboratories going as far as 1:1280 

(38%), and additional 35 (33%) titrating up to 1:5120. A 
total of 17 laboratories (16%) titrated beyond 1:10,000, 8 
of them titrating to extinction (normally in a research set-
ting). Some respondents emphasized heterogeneous prac-
tices among laboratories inside their countries, resulting in 
a higher number of alternative answers than the number of 
participants. It is common practice to titrate to a certain dilu-
tion, then report the result as equal to or greater than that 
titer (e.g., “ ≥ 1:1280”), when the sample is still strongly 
positive at that titer.

Should isolated cytoplasmic patterns be considered ANA 
positive or negative? Sixty-three laboratories (55%) 
reported cytoplasmic staining as ANA positive, 38 (33%) 
reported isolated cytoplasmic staining as ANA negative. 

* More than one laboratory in some countries sending information, with actual number indicated in parentheses. Shaded countries reported hav-
ing in place a national consensus or national guidelines for testing ANA in HEp-2 cells (see comments and references in text)
1 Screening dilutions are defined as the dilution(s) used in ANA screening. Some laboratories use single dilution (e.g., 1:80) while others use two 
or more dilutions in parallel (e.g., 1:80 and 1:320). Some countries report all laboratories using the same dilution (e.g., Denmark), while other 
countries have laboratories reporting diverse selection of screening dilutions (e.g., Colombia and Switzerland)
2 Some laboratories report negative, some positive
3 Often representing multiple laboratories in the same country, with some considering ANA patterns relevant while others will continue with 
follow-up assays, somewhat independent of ANA patterns
4 Some laboratories within a country are reporting ICAP AC codes, while others have not yet adapted, or do not see any clinical value

Table 1  (continued)

Country* Screening  dilutions1 End dilution Cytoplasm reported as 
ANA + or ANA-

Pattern is relevant Uses AC code

Poland (2) 1:80, 1:100, 1:160 (1); 1:100,1:1000 
(1)

1:5120 to 1:10,000 ANA + Y (2) Y (1); N (1)4

Portugal 1:160 1:640 ANA + Y N
Romania (4) 1:80 (3); 1:160 (1) 1:1280 to 1:2000 ANA + (2); ANA- (2)2 Y (4) N (4)
Russia 1:160 1:10,000 ANA + Y:N3 Y
Saudi Arabia (2) 1:40, 1:80 or 1:80, 1:320 1:1280 ANA + Y (1) N (2)
Singapore 1:80 1:640 ANA- Y N
Slovenia 1:80 1:640 ANA + Y N
South Africa (3) 1:40 (2); 1:80 (1) 1:1280 or 1:2560 ANA + (2); ANA- (1)2 Y (1); N (2)3 N (3)
South Korea 1:40, 1:80 1:2560 ANA + Y N
Spain 1:80 or 1:160 1:320 ANA + Y Y
Sweden 1:320 Samples not titered ANA- Y N
Switzerland (5) 1:40, 1:80 (1); 1:40, 1:160 (1); 1:80 

(2)
1:5120 to 1:40,960 ANA + (2); ANA- (3)2 Y (5) Y (3); N (2)4

Taiwan 1:40 1:2560 ANA + ; ANA-1 N Y/N
Thailand 1:80 1:5120 ANA + Y N
Trinidad Tobago 1:100 and 1:1000 1:1000 ANA + Y N
Tunisia (2) 1:80 or 1:100 1:12,800 to extinction ANA + (1); ANA- (1)2 Y (2) Y (1); N (1)4

Turkey 1:80, 1:100, 1:160 3 + or 4 + ANA- Y N
Uruguay 1:80 1:2560 ANA + Y N
UAE (Dubai) 1:80 1:1280 ANA + Y N
UK (4) 1:80 or 1:100 1:600 to 1:5120 ANA + (1); ANA- (3)2 Y (4) Y (1); N (3)4

USA (3) 1:40 or 1:80 1:1280 or 1:2560 ANA + (1); ANA- (2)2 Y (3) N (3)
Venezuela (2) 1:40, 1:160 1:160 ANA- (2) Y (2) N (2)
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Two laboratories were undecided, 4 did not respond, and 1 
did not report ANA patterns. Some respondents reporting 
cytoplasmic patterns as ANA negative placed an additional 
note indicating the presence of cytoplasmic staining. Labo-
ratories in European countries have different jurisdictional 
practices, such as reporting cytoplasmic patterns which are 
medium or strong positive, after wishes from some clini-
cians, or making it clear that cytoplasmic patterns represent 
a positive test, but negative for antinuclear antibodies. In 
Asia, one laboratory indicated that cytoplasmic patterns 
were reported and considered as having clinical relevance; 
however, whether we should call it “ANA positive” may be 
controversial. Other participants reported that they found it 
difficult to distinguish the cytoplasmic patterns from each 
other. Still, another possibility was to report only the cyto-
plasmic patterns considered relevant for requesting physi-
cians, such as ribosomal, mitochondrial, Golgi, and GW 
bodies, or such as AC-20 or AC-21, which are only reported 
if 1:80 or higher. In general, laboratories are divided when 
it comes to reporting cytoplasmic patterns, attitudes ranging 
from no reading or not reporting them at all, to consider-
ing them as positive or negative according in many circum-
stances to specific requests on the part of clinicians.

Is ANA pattern relevant? Most respondents (82%) consider 
ANA patterns as clinically relevant findings and worth 
reporting, offering comments like always reporting titer and 
pattern or the pattern is critical for selecting reflex tests on 
basis of the ANA pattern. Some limitations are neverthe-
less clearly stated, like laboratories that consider only some 
of the 30 ICAP patterns relevant. One laboratory in South 
America informed that the following patterns were consid-
ered relevant and reported: nuclear homogeneous and speck-
led, nucleolar, and cytoplasmic mitochondrial. Mitotic pat-
terns are discussed with clinicians and reported only when 
there is evident clinical relevance, informed one respond-
ent. Some pragmatic approaches are in place for the 11% of 
respondents stating that patterns are clinically irrelevant or 
have very limited importance: first, some rheumatologists 
think that ANA patterns are not so important, they just pay 
attention to the ANA titer; second, patterns are considered as 
irrelevant, because with an ANA positive, most of the doctors 
will order anti-ENA tests; third, information obtained from 
staining patterns is subjective, and varies according to the 
reader and dilution. Finally, this respondent is confident that 
the pattern is of minor relevance, it serves only for plausibil-
ity, since in each positive case, already in each weak positive 
case, a differentiation is afforded, where special (solid phase 
assays) can be used, which are chosen depending on the 
diagnostic question. Indeed, the position of rheumatologists 
is perceived by some laboratory as skeptical regarding ANA 
patterns, as there is a noticed tendency to order specific tests 
irrespective of the ANA test results. Eight participants (7%) 

are not so sure about the relevance of ANA patterns, citing 
difficulties in the relationship with ordering physicians. Only 
2 laboratories did not answer the question on the relevance 
of ANA patterns. Despite these reports, our data clearly 
indicate that the ANA pattern is considered important by 
most laboratories, often dictating reflex testing, especially 
in presence of indicative clinical information.

AC (anti‑cell pattern) code in the ANA report Twenty-seven 
percent of laboratory respondents enrolled on the ICAP web 
site incorporate AC pattern description or are changing their 
practices to report AC codes in the final ANA report. Among 
laboratories that do not use AC codes at the interface of pre-
scribing physicians, a minority spontaneously observed that 
AC codes are indeed being used for internal coding, easier 
accessibility in data banks, or for reports sent to external 
quality control programs. Indeed, some such programs now 
require AC codes, like UK NEQAS (https:// ukneq as. org. uk/ 
progr ammes/ resul t/? progr amme= gener al- autoi mmune- serol 
ogy). There are no final data regarding the use of AC code in 
reports for quality control programs, as such peculiarity was 
unexpectedly commented by one respondent and, as such, 
not directly questioned to all participants. One researcher 
informed that he used AC coding only for scientific work and 
publications, not for final ANA reports from his laboratory.

Follow‑up and reflex testing Among 108 laboratory 
respondents, 55 (51%) adopt the practice of reflex testing 
(tests for specific autoantibodies, performed after a positive 
HEp-2 IIFA, and without a new order from the prescrib-
ing physician) or follow-up testing (the same, after a new 
prescription). In China, most of the laboratories perform 
solid-phase assays and HEp-2 IIFA in parallel. Two labora-
tories did not answer this question, and three reported that 
this decision was dependent on certain local peculiarities or 
regional autonomy. Special agreements with local rheuma-
tologists allow some laboratories to reflex serum samples 
displaying homogenous or speckled patterns with medium 
and strong reactivity with dsDNA ELISA, histone ELISA, 
and ENA screening with solid-phase assays.

National consensus or guidelines for ANA testing This ques-
tion aimed to gauge national attempts in the harmonization 
of ANA testing. Fourteen countries (14/68, 21%) informed 
that there are National Consensuses or Guidelines in place. 
Argentina [18], Belgium [19], Brazil [9–12, 20], Chile [21], 
France  [22], Italy [23, 24], Netherlands [25], Germany [26], 
and Sweden have publications or web documents. Switzer-
land follows recommendations from Agmon-Levin et al. 
[27] at a national level. Bulgaria, China, Hong Kong, and 
Uruguay informed that there are guidelines to be followed, 
although lacking (inter)national publications. Those docu-
ments were approved by official governmental or scientific 
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institutions, but are not enforced; e.g., adoption is at the 
laboratory discretion. Referring to Table 1, it is easily con-
cluded that adoption of guidelines is not universal in each 
country. Heterogeneous ways of conducting and reporting  
the anti-cell antibodies test are more the rule than the excep-
tion. Italy and Switzerland, for example, do have guidelines, 
but each laboratory seems to act independently.

Discussion

A major goal of the ICAP initiative is to facilitate accu-
rate and harmonized HEp-2 IIFA reading and interpreta-
tion through standardized nomenclature [26–30]. It is also 
of utmost importance to communicate understandable and 
actionable results to requesting physicians in a clear, accu-
rate, and unambiguous way (ISO 15,189) [31]. As indicated 
by our data, this and other important aspects of the ANA 
test are clearly not achieved in most countries. For exam-
ple, there was an absence of guidelines in most participating 
countries (81%), no agreement on the need for titers and 
HEp-2 IIFA patterns (8% of responding laboratories in our 
study do not perform titers, 11% of respondents do not pro-
vide patterns), distinct or unconventional ways to report the 
test (data not shown), and variability in the level of interac-
tion between laboratory and physicians.

This paper provides a blueprint for an ideal HEp-2 IIFA 
Report, in full agreement with the assertion by Agmon-
Levin et al. [27] directing that “In the case of a positive 
ANA test, it is recommended that the pattern and the high-
est dilution to demonstrate reactivity be reported.” In fact, 
a recent survey of European laboratories found that 98% 
reported “only most important patterns” [32]. The focus on 
content, rather than on form, allows ICAP members to sug-
gest a rather complete report model: one that provides the 
most important information yielded by the HEp-2 IIFA, thus 
bringing unabridged clinically relevant data to requesting 
physicians.

It is appreciated that automated fluorescence microscopy 
or laboratory information systems that upload test results 
directly to the patient’s electronic medical records (EMR) 
may present challenges to change the format of an EMR. In 
these situations, it is recommended that the HEp-2 IIFA data 
should be concise and traceable and that the report should 
consist of a minimum of five well-defined parts: patient 
and referring physician identifiers, ANA patterns (ICAP 
AC code and pattern descriptor), titer, reference range, and 
comments or remarks.

The general structure of the HEp-2 IIFA Test Report, as 
suggested by the ICAP panel, is shown in Fig. 2A. Line 
numbers on the left of the figure are indications to facilitate 

discussion in this paper. The following are instructions and 
remarks for the HEp-2 IIFA Test Report.

– Lines 1 and 2. These refer to the Institution where the test 
is conducted, with contents like name, address, name of 
the department and laboratory, room, and contact infor-
mation (phone, extension, email address, other).

– Line 3. Name or identity of referring physician, hospital 
or clinic, and a contact (telephone, telefax, email).

– Line 4. Date: it should be clearly stated if this indicates 
the date when the patient’s sample was received (as in 
a reference laboratory), or when blood was drawn (as 
inside a hospital). The latter is probably the most impor-
tant. The date on which the Anti-Cell Antibodies Test 
Report is released is mandatory.

– Lines 5 and 6. Complete name of the patient, with at least 
one more specific information, such as date of birth, sex, 
patient’s identifier number, and health insurance number.

– Line 7. Traditional name of the test, antinuclear antibody 
(ANA) test, followed by its new nomenclature, as previ-
ously suggested by the ICAP: Anti-Cell Antibodies Test 
[13, 15]. Anti-cellular antibodies test was suggested as 
another alternative name [27]. The terminology is being 
employed in recent publications [33, 34].

– Line 8. The technique employed, substrate and type of 
primary sample: Indirect Immunofluorescence Assay on 
HEp-2 cells (serum or other biologic fluid).

– Line 9. Indication of the dilution used by the laboratory 
to screen samples, normally 1:40, 1:80, or 1:160 (see 
discussion below). Laboratories screening for children 
may do so with one dilution lower than the ones used for 
adults, e.g., 1:40 for children when 1:80 is used for adult.

– Line 10. Test results, with 3 components:

•ANA pattern with nomenclature according to ICAP
•Anti-cell (AC) number corresponding to the pattern, 
according to www. anapa tterns. org
•Indication of the end titer corresponding to the last 
dilution in which one may find a recognizable pat-
tern in the sample. Results using crosses to reflect 
fluorescence intensity (e.g., +  +  + , or 3 +) should be 
avoided. It should also be indicated whether the end 
titer is an estimate or achieved by serial dilutions. Such 
estimates using fluorescence intensity at the screen-
ing titer should be avoided, as they may not correctly 
predict end titers.

Use of AC numbers is recommended as it promotes 
standardization and may help in finding relevant information 
while navigating the ICAP website, ascertaining a code for 
databases, or referring results for external quality control 
programs. It can also be easily accessed by the physician 
if they want to see firsthand what the report is referring to.
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– Line 11. Indication of the reference range for anti-cell 
antibodies test, as determined by the laboratory. Some 
laboratories will prefer a line stating only “negative,” oth-
ers may state, for example, “less than 1:160.” Still, others 
will go either according to the manufacturer instructions 
or, preferably, after studying samples from the normal 
local population [27].

– Line 12. Optional IIFA images (one or more) correspond-
ing to the reported pattern, from the actual patient or 
from a database and with origin indication. In the exam-
ple (Fig. 2A), both pictures come from the patient’s 
serum.

– Line 13. Remarks according to laboratory preferences. 
Possible examples of remarks: autoantibody associa-
tions of the AC pattern, suggestions for further follow-
up testing, where to find information on every aspect 
of the anti-cell antibodies test (www. anapa tterns. org), 
information on results in the local normal population 
[35], or assessment of findings according to diagnostic 
questions posed, especially for negative results [26]. 
ISO 15,189 [31] also recommends comments on (a) 
sample quality that might compromise examination 
results, and (b) examinations that have been performed 
by a referral laboratory.

Fig. 2  Recommended models 
for the Anti-Cell Antibodies 
Test Report. Line numbers at 
the left side are indicators to 
facilitate discussion in the text. 
A Basic report including 16-line 
items and optional pictures. B 
Item #10 can be expanded to 
show cellular compartments 
as a guide for reading on the 
microscope. Some laboratories 
also report as such to physi-
cians. Mainly for internal use, 
one may use positive and 
negative marks for fluorescence 
intensity results, end titers, 
or both. Those marks may be 
safely omitted from the final 
report. In the example above, 
the technician saw strong posi-
tive homogeneous nuclear and 
mitotic figures, on a dilution 
on top of 1:1280. C Complete 
report including follow-up/
reflex tests, as adopted by 
laboratories where those are 
available or allowed by specific 
policies

10. Result: Nuclear homogeneous AC-1 > 1:1,280

Nucleus ++ > 1:1,280
Nucleolus - Nega�ve
Cytoplasm + Nega�ve
Mito�c figures ++ > 1:1,280
Mito�c Apparatus -

A

B

Sample ANA HEp-2 IIFA Report

1. Ins�tu�on. e.g. Hospital for Autoimmune Diseases
2. Department. e.g. Immunology Laboratory, room 333, ext. # 2355
3. Referral from: e.g. Rheuma�c Diseases Clinic, Dr. Olive Doe, phone 345-3567

4. Date: March 6, 2019 (date of ANA report)

5. Pa�ent Name: Jane Doe, PIN #12345
6. Born: May 13, 2008

7. An�nuclear An�body Test (An�-Cell An�bodies Test)
8. Indirect Immunofluorescence Assay on HEp-2 cells - serum
9. Screening �ter: 1:80

10. Result: Nuclear homogeneous AC-1 1:1,280
11. Reference range: ≤ 1:160
12. Images (from actual pa�ent)

13. Remarks: AC-1 is a pa�ern associated with autoan�bodies to dsDNA and nucleosomes. When
clinically indicated, we strongly suggest tes�ng for such specifici�es. Relevant informa�on,
including clinical associa�ons, may be found at www.anapa�erns.org.

14. Signature: Dr. John Doe
15. Title: Head of Immunology

16. Only your health care provider may correctly interpret this laboratory test according to the 
clinical condi�on.

Optional IIFA image 2Optional IFA image 1 Optional IFA image 2

601Immunologic Research  (2021) 69:594–608

0123456789)1 3

http://www.anapatterns.org


– Line 14. Identification of the person(s) reviewing the 
results and authorizing the release of the report [31]. 
Normally, this is an electronic signature provided by the 
LIS system in the laboratory, or personally signed by the 
accountable person.

– Line 15. Title of person signing this document, like 
“Head of the Immunology Department,” or “Technical 
Director.”

– Line 16. An optional observation tense calls attention to 
the fact that only the ordering health care professional, 
normally a physician, will be able to correctly interpret 
results.

We recognize that HEp-2 IIFA pictures (Fig. 2A, Line 
12) could add value, improving the report layout and moving 

towards a better education of the ordering physician. It is 
a feature not observed in any of the reports received from 
across the globe, most possibly indicating that too much time 
and effort would be required for such addition, or alterna-
tively, that the LIS/EMR fields do not include images to be 
included in the report. One of the authors (IGDLT) stopped 
adding pictures to the Anti-Cell Antibodies Report after 
2 years, realizing that there was no comment whatsoever 
from prescribing physicians to the positive or negative side. 
However, as many large laboratories are likely to adopt 
usage of semi-automated or fully automated IIFA reader 
systems [36], the documentation of collected images may 
be applied automatically and addition to the report may be 
feasible. Having an image can in fact be most important, 
especially when ICAP terminology is not followed. After 

Sample ANA HEp-2 IIFA report

1. Ins	tu	on. e.g. Hospital for Autoimmune Diseases
2. Department. e.g. Immunology Laboratory, room 333, ext. # 2355
3. Referral from: e.g. Rheuma�c Diseases Clinic, Dr. Olive Doe, phone 345-3567

4. Date: March 6, 2019 (date of ANA report)

5. Pa	ent Name: Jane Doe, PIN #12345
6. Born: May 13, 2008

7. An	nuclear An	body Test (An�-Cell An�bodies Test)
8. Indirect Immunofluorescence Assay on HEp-2 cells - serum
9. Screening 	ter: 1:80

10. Result: Nuclear homogeneous AC-1 1:1,280
11. Reference range: ≤ 1:160
12. Images (from actual pa�ent)

13. Follow-up/reflex tests
An�-dsDNA (C. luciliae IIFA) 1:80
An�-nucleosomes (IA) nega�ve
An�-SSA/Ro-60 kDa (IA) nega�ve

14. Remarks: AC-1 is a pa�ern associated with autoan�bodies to dsDNA and nucleosomes. Results
show posi�vity for an�-dsDNA with clinically significant �ter. Relevant informa�on, including
clinical associa�ons, may be found at www.anapa�erns.org.

15. Signature: Dr. John Doe
16. Title: Head of Immunology

17. Only your health care provider may correctly interpret this laboratory test according to the 
clinical condi�on.

Optional IFA image 2Optional IFA image 1

CFig. 2  (continued)
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all, the failure to describe the staining pattern precisely is a 
major motivation for the ICAP initiative.

We cannot make a general recommendation for stating, 
under Remarks, the clinical associations for possible autoan-
tibodies responsible for that specific anti-cell antibodies 
pattern. Three major reasons may be cited. First, clinical 
associations were demonstrated for the presence of specific 
autoantibodies, not for anti-cell antibodies’ patterns (with 
the exception of anti-centromere, AC-3) [17]. Second, in 
most laboratories, anti-cell antibodies is used as a screen-
ing test; therefore, one cannot attest to positivity for any 
specific autoantibody in the Anti-Cell Antibodies Report—
the practice of automatic reflex testing for the presence of 
specific autoantibodies is unknown or not feasible in many 
countries: the physician must order specific tests in a second 
step, according to the anti-cell antibodies’ pattern reported. 
Finally, many anti-cell antibody patterns may also be associ-
ated with malignancy and infectious diseases, thereby pos-
sibly adding unnecessary additional tests and psychological 
stress to a patient and his/her family when those diseases 
are clearly not in question. The clinical relevance of ICAP 
patterns has been published [17].

Some laboratories practicing the reflex testing strategy 
integrate their anti-cell antibodies’ results into a general 
autoimmune report or directly uploaded from the LIS into 
the patient’s EMR, with all specific autoantibody tests con-
ducted, technique used, and respective results. ICAP is not 
detailing those resources in this paper, although recognizing 
this may be a future ICAP consideration.

Recommendations for most common and special 
situations

As summarized below, specific attention should be paid to 
certain situations in anti-cell antibodies reporting:

What is the recommended screening dilution for the ANA 
test on HEp‑2 cells? This is surely one of the most frequently 
asked questions regarding anti-cell antibodies testing. Cor-
rectly pointed out by some respondents who had no specific 
recommendation, this is totally dependent on the local con-
ditions and variables for each laboratory. The light source 
and optics of the microscope, technician training and com-
petency, demographics of individuals being tested, and many 
other technical aspects vary widely and affect the sensitivity 
and specificity of results [37, 38]. It is important to remem-
ber that establishing a screening dilution will be depend-
ent on the rate of ANA positives as studied in local normal 
population [27, 39–41]. In this survey, we noted that a high 
majority of respondents screen at 1:80 (79%) (Fig. 1B), 
which is greater than the number reported by Damoiseaux 
et al. [32] in European laboratories, where 60% of respond-
ents screened at 1:80. In Japan, Terao et al. analyzed 9575 

normal persons and 262 SLE patients, concluding that 1:80 
was the best cut-off titer for highest discriminant power [42]. 
The group from German EASI [26] also recommends 1:80, 
although observing that results from a titer of 1:160 should 
be considered positive. Other studies have also recom-
mended 1:160 as the best compromise between sensitivity 
and specificity [27, 39–41]. Noted exceptions occur when 
screening pediatric sera in the context of systemic autoim-
mune rheumatic diseases, juvenile arthritis, or autoimmune 
liver diseases. In our study (Table 1), 5 respondents spon-
taneously informed that they screen at different dilutions 
for children (1:40 or 1:80) than for adults (1:80 or 1:160, 
respectively). Many laboratories and some automated instru-
ments screen in parallel at 1:10 and 1:100, or at 1:100 and 
1:1000, aiming at improved sensitivity, speedier turnaround 
time, and to avoid misinterpretations. Independent of the 
rationale behind such strategies, ICAP members recognize 
that they are not economically feasible in many countries or 
circumstances.

How far should the laboratory titer out a positive sam‑
ple? There is a general understanding in the rheumatology 
community that higher HEp-2 IIFA titers are better associ-
ated with systemic autoimmune rheumatic diseases [39, 43] 
and/or with disease activity [44], although this seems not to 
be valid for RA or SjS, for many patterns like the nuclear 
dense fine speckled (AC-2) [45–47], as well as for many 
nucleolar, mitotic, and cytoplasmic patterns [48]. ICAP rec-
ommended titering positive samples with clinically signifi-
cant patterns [17] at least to 1:640 or 1:1280. This strategy 
may allow for better characterization of a pattern with very 
strong fluorescence at the screening dilution. It may also 
elicit secondary patterns at different dilution points (see 
below). Clearly, the most scientifically sound approach is 
to do the actual titrations and report positivity as the titer 
just below the one at which the reaction becomes negative.

Some laboratories have considered using likelihood ratios 
to provide additional specific information on titers. ICAP 
will follow with interest whether and to what extent these 
clinically relevant recommendations will be adopted [49].

New automation systems conduct a digital calculation of 
endpoint titer. ANA automation is an important topic that 
will merit a future position paper from ICAP.

Is it possible to report estimations of titers based on fluo‑
rescence intensity at the screening dilution? Some labora-
tories report the fluorescence intensity as numerical (0, 1, 
2, 3, 4) or symbols (-, + , +  + , +  +  + , +  +  + +) represent-
ing a semi-quantitative approximation of the fluorescence 
intensity. This may be a rough approximation of the actual 
titer. One cannot really establish a tight correlation between 
the numerical or symbolic systems and actual titration. For 
example, some samples look very bright at 1:80, but become 
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negative very early in the titration process, whereas some 
samples that do not show very bright at 1:80 may become 
even brighter as the sample is diluted to 1:320 and 1:640. 
Also, note that one may not be able to discern the true ANA 
HEp-2 IIFA pattern without titering the sample out care-
fully. In any case, it is not recommended that one states a 
given titer (e.g., 1:1280) if the real titration process was not 
performed. For ANA automation, a different strategy may 
apply, according to the manufacturer.

How should different patterns be reported at different dilu‑
tions? ICAP recommends reporting both patterns and asso-
ciated endpoint titers. Examples would be, in line 10, as 
follows: (a) “Results: nuclear dense fine speckled (AC-2) 
1:640 and cytoplasmic reticular/AMA (AC-21) 1:320”; (b) 
“Results: nuclear homogeneous (AC-1) 1:1,280 and cyto-
plasmic Golgi (AC-22) 1:80”; (c) “Results: cytoplasmic 
Golgi (AC-22) 1:1,280 and nuclear homogeneous (AC-1) 
1:80.” If one reports only the highest titer (1:1280) in exam-
ples b and c above, those two completely different situations 
will conceal distinct relevant clinical information.

Should cytoplasmic patterns be reported as “positive ANA” 
or “negative ANA”? Cytoplasmic patterns (AC-15 to AC-23) 
are, by definition, not ANA. Nevertheless, there are many 
arguments and a trend in favor of reporting cytoplasmic pat-
terns as “ANA positive” [27, 50]. This is especially true as 
far as a subtitle, like the one in line 7, Fig. 2A, is added to 
the laboratory report. The Brazilian Consensus selected the 
subtitle “Anti-Cell Antibodies Test,” meaning that all cell 
compartments are tested for the presence of autoantibodies; 
therefore, any specific staining in any of those cell compart-
ments will be reported as positive [12]. Adding the subtitle 
allows for many clinically important cytoplasmic patterns to 
be now reported as positive, calling the necessary attention 
of the ordering physician to meaningful results. Importantly, 
not to be missed cytoplasmic patterns include anti-mitochon-
drial antibodies in primary biliary cholangitis [51, 52], anti-
ribosomal P proteins in SLE [53, 54], some anti-synthetase, 
and other myositis-specific autoantibodies [55–58], or the 
rods and ring pattern in HCV-infected patients treated with 
ribavirin [7, 59]. Most laboratories in Europe (85%) report 
cytoplasmic patterns [32]. Nevertheless, low consistency in 
reporting cytoplasmic patterns was recently recognized in a 
survey of North American laboratories [60]. Van Hoovels 
et al., in a recent international survey of 438 laboratories in 
67 countries, found that 62% of laboratories report cytoplas-
mic patterns as ANA positive and more than half of clini-
cians (55%) agreed with such an approach [61].

Already recognized in a previous ICAP publication [50], 
jurisdictional and reimbursement reasons may be at play in 
many countries, so that there is no universal consensus of the 
ICAP experts for reporting cytoplasmic patterns. Physicians, 

laboratories, assay manufacturers, and payers use ANA as 
the conventional name for the test in most circumstances. 
This is based on historical convention when only the most 
basic nuclear patterns were read using cryopreserved rodent 
tissue sections as substrates. With the expanding recognition 
of novel autoantigens in numerous cell compartments and 
various phases of the cell cycle, the ANA test name is now 
clearly outdated and merits revision. A further important 
aspect to consider relates to autoimmune diseases classifica-
tion criteria, where a positive ANA test, irrespective of the 
ANA IIFA pattern, is required for classification or diagnosis 
[62–65]. This merits efforts on part of the ICAP members to 
collaborate and consult with such classification committees, 
to better define anti-cell antibodies findings in autoimmune 
diseases. The previous ICAP publication on reporting of 
cytoplasmic patterns is comprehensive and up to date [50].

Which nucleolar pattern AC code should be used when in 
doubt in deciding among the 3 different nucleolar pat‑
terns, or when the laboratory only reports at the ICAP Com‑
petent Level? The report should read “Nucleolar pattern, 
AC-8/9/10.” Similarly, one may use the same strategy for 
other specific situations, like when in doubt for “cytoplas-
mic pattern AC-19/20.” The distinction between AC-19 and 
AC-20 is not clear in many circumstances. Furthermore, 
the same may be true for anti-PCNA and other cell-cycle 
patterns.

Which nomenclature should be used to show titers and dilu‑
tions, 1:80 or 1/80? The serum dilution used may be pre-
sented in two distinct notations: 1:80 and 1/80. At first sight, 
this might seem to be the same, but some may be prone to 
misunderstanding. The notation 1:80 can be interpreted as a 
quotient and, as such, is like the notation 1/80. This implies 
that 10 µL of patient serum is added to 790 µL of diluent. 
However, some laboratories probably add 10 µL of patient 
serum to 800 µL of diluent. Technically, this should then 
be noted as 1/81. The latter situation is also like the second 
interpretation of the 1:80 notation being a ratio between two 
volumes: 1 part is patient serum, and 80 parts are diluent. 
Considering the generalized use of the notation 1:80, and 
that diagnostic companies may use different approaches for 
making dilutions in automated autoantibody testing, ICAP 
reached consensus that the dilution ratio may be notated 
as 1:80 or 1/80 (or as 1/81, depending on the way the dilu-
tion is prepared). In this paragraph, the example is given for 
1:80 and 1/80, but it obviously also holds for other dilutions. 
Upon further titration, the difference between both dilution 
strategies is negligible.

Should we inform which secondary antibody was used in the 
IIFA reaction? The laboratory may use the Remarks section 
of the Anti-Cell Antibodies Test Report to address this issue, 
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according to its internal policies or regulatory requirements. 
Triple conjugate IgG/A/M FITC, IgG only (gamma chain 
specific), anti-heavy, and/or light chain are common pos-
sibilities. Attending physicians are normally not aware of 
this technical detail, so that most laboratories do not bring 
out this information in their reports. ICAP does not recom-
mend informing requesting physicians about specifics on the 
secondary antibody.

How should a pattern that is not yet described in the ICAP 
nomenclature reported? The laboratory should describe 
this situation as seen under the microscope, the best way 
feasible, using as references the cell anatomy and mitotic 
figures when possible (see Fig. 2B, item #10 as an example). 
The anti-cell code for these circumstances is AC-XX [16]. 
We recognize the risk for non-expert observers to assign 
code AC-XX to unknown patterns, an attitude to be surely 
avoided by inexperienced technicians. The ICAP nomen-
clature system is dynamic; certainly, more patterns will be 
recognized and assigned. The reader is invited to keep up 
to date by visiting www. anapa tterns. org on a regular basis.

How should multiple patterns be reported? Multiple anti-
cell antibodies’ patterns are common and observed when 
more than one autoantibody is in the sample, eliciting dis-
tinct staining patterns that can be readily attributable to sep-
arate cellular targets. An example would be autoantibodies 
commonly found in patients with primary biliary cholan-
gitis, anti-Sp100 together with anti-mitochondrial M2 [52, 
66, 67]. The Anti-Cell Antibodies Report should then read 
“Results: multiple nuclear dots AC-6 1:640 and cytoplas-
mic reticular/AMA AC-21 1:640,” adding remarks regard-
ing clinical relevance and suggestions for further testing. In 
contrast, the coexistence of different patterns staining the 
same cellular domain may cause a mixed pattern, in which 
one cannot recognize the individual components. An exam-
ple is the concomitant occurrence of antibodies to U1-RNP 
(associated with AC-5 pattern) and native DNA (associated 
with AC-1 pattern). Depending on the serum concentration 
of both autoantibodies, one observes an ill-defined nuclear 
pattern that cannot be classified as AC-1 or AC-5, then 
reported as nuclear mixed pattern. This situation is not to be 
confused with the one found with compound patterns, when 
one autoantibody elicits two or more different and readily 
recognizable patterns. Examples would be anti-NuMA (AC-
26), -CENP-F (AC-14), and -ribosomal P proteins (AC-19) 
(see detailed description at www. anapa ttern. org).

When reflex tests are used to determine possible presence 
of specific autoantibodies, how should these results be 
reported in parallel with ANA HEp‑2 IIFA results? ICAP rec-
ognizes the practice of disease panel testing with solid-phase 
arrays in many countries like Austria, the USA, China, and 

Hong Kong, although many others heavily depend on pattern 
information for specific test selection, mostly due to eco-
nomic considerations. In accordance with recent literature 
[68–71], members of the ICAP executive committee agree 
that follow-up tests are appropriate for most AC patterns, 
except for anti-centromere (AC-3). At least for one pattern, 
AC-2 nuclear dense fine speckled, solid-phase assay test-
ing is indispensable [72–75]. Although this paper shows 
some guidelines for anti-cell antibodies reporting only, it 
is clearly correct to have all other specific test results sum-
marized in the same final report (Fig. 2C). For laboratories 
not performing reflex or follow-up tests immediately after 
a positive Anti-Cell Antibodies Test, it is possible to have 
recommendations under “Remarks,” such as “It is advised to 
perform a myositis autoantibody panel due to the presence of 
homogeneous cytoplasmic pattern, together with the clinical 
information of high CPK levels.”

In the Remarks section is it acceptable to add clinically rel‑
evant information, according to the pattern observed? The 
laboratory may feel compelled to add clinically relevant 
associations in the Anti-Cell Antibodies report, but there 
are some caveats. First, clinical relevance is demonstrated 
for specific autoantibodies, not for AC patterns (with excep-
tion for AC-3 anti-centromere). Thus, it would make more 
sense to add this type of information after follow-up tests 
have been conducted, the presence of specific autoantibod-
ies confirmed, and (preferably) some clinical information is 
available. Second, it may be a contentious matter to include 
clinical relevance without full knowledge of the clinical 
picture, and this is the main reason for the ICAP Anti-Cell 
Antibodies Report to have an observation field (line 16, 
Fig. 2A; line 17, Fig. 2C), attesting to the fact that “Only 
an ordering physician may correctly interpret the Anti-Cell 
Antibodies Test according to the clinical picture.” Moreo-
ver, writing down on the report possible associations with 
cancer diagnoses may put inappropriate pressure on all par-
ties involved: the laboratory, the ordering physician, and, 
most importantly, the patients and their families. At a time 
when an Internet search easily associates ANA positivity 
with systemic lupus [76], quite a serious diagnosis, it is up 
to the laboratory to decide how far to go with diagnostic 
information in the Anti-Cell Antibodies Report.

Should mitotic patterns be reported as “positive ANA” or 
“negative ANA”? Mitotic patterns (AC-24 to AC-28) should 
be reported as “ANA positive.”

Is it necessary to mention each cell compartment in the 
report? Some laboratories and the Brazilian Consensus 
[9–11] recommend reporting in a more comprehensive 
way, that is, addressing each cell compartment when read-
ing and reporting the anti-cell antibodies test (Fig. 2B). An 
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advantage would be to have the technician follow a struc-
tured and comprehensive reading of each slide well, not leav-
ing behind structures commonly forgotten or unrecognized 
under the microscope—the mitotic apparatus, nuclear mem-
branes, and cytoplasmic patterns. There is also a possibility 
of adding the dilution in which a pattern was recognized.

How to reassure the ordering clinician a specificity was not 
missed, even with “negative ANA” as a final report? It is well 
recognized that some samples with autoantibodies to SS-A/
Ro52, SS-A/Ro60, Jo-1, rRNP, and other intracellular targets 
may not have a positive ANA result when tested by IIFA [26, 
34]. This may be due to the slide brand in use, to fixation 
and permeabilization protocols, to specific binding charac-
teristics in the system, expression of specific targets, to the 
epitopes recognized by those particular samples, and other 
possibilities. ICAP suggests acknowledging this with a sen-
tence in the Remarks section of the ANA Report, together 
with a statement about the importance of clinical findings 
in any patient. Such remark is especially important if the 
laboratory does not conduct reflex or follow-up testing.

Conclusions

Based on knowledge gained from 118 laboratories represent-
ing 68 countries, ICAP provides a recommended model of 
the HEp-2 IIFA Test Report with clinically relevant content. 
The ICAP Executive Committee concluded that it is pos-
sible to harmonize important components for a meaningful 
report in accordance with ISO 15,189, which is a challenge 
in autoimmunity laboratories [77]. This paper recommends 
a subtitle for the ANA-IIFA, namely Anti-Cell Antibodies 
Test, which could gradually substitute the original outdated 
ANA nomenclature. It also provides critical information 
on screening dilution (1:80 to 1:160 in most laboratories, 
or according to the local normal population), end titer (at 
least up to 1:640 or 1:1280 as a standard in commercial 
laboratories, to extinction in research), and how to correctly 
formulate the final Anti-Cell Antibodies Test report. Fur-
ther research and discussions should focus on important 
topics like the full spectrum report of multiple, mixed, and 
compound patterns, cytoplasmic pattern as ANA positive or 
negative, ANA automation systems, and anti-cell antibodies 
by IIFA or solid-phase assays as screening tests.
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