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screen all samples initially at a single 
dilution, usually 1:40 or 1:80. Any 
sample identi� ed as positive at the 
screening dilution is titered out either 
to endpoint or to a pre-de� ned dilu-
tion, depending on the laboratory’s 
preference. The titer is determined by 
serial dilution, with the reported titer 
being the last dilution for which the 
IIF would be identi� ed as positive. The 
pattern interpretation is based upon 
recognition of speci� c cellular features 
to which a patient’s antibody has 
bound (Figure 1). 

Because IIF pattern interpretation is 
based on visual interpretation, standard-
ization in reporting has been a chal-
lenge. The International Consensus on 
ANA Patterns (ICAP), a subcommittee 
of the Autoantibody Standardization 
Committee, promotes discussion and 
generates consensus regarding the mor-
phologic features associated with spe-
ci� c ANA patterns (4). ICAP has also 
made recommendations regarding how 
laboratories should report ANA pat-
terns. The group has de� ned six nuclear 
patterns as “Competent-Level”: homo-
geneous; speckled; dense � ne speckled 
(DFS); centromere; discrete nuclear 
dots; and nucleolar. ICAP recommends 
that any laboratory performing ANA 
by IIF should be able to accurately and 
reproducibly identify these patterns. 
The remaining nuclear patterns are 
designated as “Expert-Level” and might 
be recognizable only by individuals with 
particular expertise in IIF analysis.

ANA CLINICAL 
SENSITIVITY 
AND 
SPECIFICITY
When consider-
ing which ANA 
test to implement, 
understanding 
each method’s 
clinical sensitiv-
ity and speci� city 
is critical. Many 
studies have com-
pared the clinical 
sensitivity and 
speci� city of the 
different methods. 
Because IIFs, EIAs, 
and MIAs report 
results so differ-
ently, these studies 
have focused 

METHODOLOGIES FOR ANA 
TESTING
Three primary methods are available to 
clinical laboratories as screening ANA 
tests: IIF, enzyme immunoassay (EIA), 
and multiplex immunoassay (MIA) 
(Table 1) (3). IIF detects antibodies 
that bind to a tissue substrate which, 
for ANAs, is usually � xed HEp-2 cells. 
IIF accomplishes this detection with 
a � uorescently labeled anti-human 
immunoglobulin. With EIA, an antigen 
mixture adhered to a solid surface (usu-
ally a 96-well plate) takes the place of 
the HEp-2 cells, and detection occurs 
through an enzyme-labeled anti-human 
immunoglobulin. MIAs are based on 
polystyrene bead sets distinguished 
from one another based on their 
� uorescent signature. Each bead set is 
conjugated to a known ANA antigen, 
and the different sets are then com-
bined into a bead cocktail. A patient 
sample is added to the bead cocktail, 
and binding of a patient antibody to 
any of the beads is accomplished with 
a � uorescently labeled anti-human 
immunoglobulin.  

REPORTING OF ANA TEST 
RESULTS
From a physician’s perspective, one of 
the most obvious differences between 
ANA screening methods is how results 
are reported. In most cases, MIAs are 
reported qualitatively as “ANA posi-
tive” or “ANA negative,” with screen 
results being based on the collective 

assessment of all the individual antigen 
speci� cities included in an assay. If 
all the included antigen speci� cities 
are negative, then the ANA screen is 
interpreted as negative. Conversely, if 
one or more of the beads show � uores-
cence exceeding a certain threshold, a 
sample would be identi� ed as positive. 
Importantly, for ANA positive samples, 
the identities of the antigen speci� ci-
ties are not revealed to the laboratory 
and thus are not reported to patients’ 
medical records. If a clinician wants to 
determine the antigen speci� city of a 
patient’s ANA, he or she would need to 
order the clinically relevant tests. 

In contrast, most EIAs are reported 
as a numeric value with an arbitrary 
unit of measurement. There is no trace-
able standard for these assays, so each 
manufacturer establishes the units and 
analytical measuring range for its tests. 
EIAs’ quantitation is based on light 
absorbance. The enzyme linked to the 
detection antibody converts a color-
less substrate to a colored product, the 
absorbance of which is compared to 
a standard curve. Manufacturers will 
provide a recommended cutoff, which 
is the unit value above which a sample 
would be considered “ANA positive”. 
As with MIAs, a positive EIA result 
does not reveal the antigen speci� city 
of the ANA, and further testing would 
be necessary if a clinician wants to 
know those details. 

ANA by IIF is generally reported 
with both a titer and a pattern. Labs 
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Methodology Analytical Characteristics Clinical Characteristics

Name Abbreviation Antigen Solid-phase 
Support

Detection 
Antibody Label Reporting Interpretation Diagnostic Utility

Indirect 
immuno-

� uorescence
IIF HEp-2 cells Slide

Anti-human 
immuno-
globulin

Fluorescent 
molecule

Titer and 
pattern Subjective

Maximizes sensitivity, 
particularly at low ti-
ters, although limited 

by low speci� city

Enzyme 
immunoassay EIA

HEp-2 cell 
lysate or 

other mixture 
of proteins 

representing 
HEp-2 cells

96-well plate Enzyme

Numeric 
value with 
arbitrary 

unit

Objective

Improved speci� city 
compared to IIF, with 
slightly decreased 

sensitivity

Overall, good balance 
of sensitivity and 

speci� city
Multiplex 

immunoassay MIA
Individual 

ANA antigen 
speci� cities

Polystyrene 
microsphere

Fluorescent 
molecul e Qualitative Objective


