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ANA-IIF: a very special test

First description by Friou in 1957

For over 68 years survived huge technological evolution

1957- 1984 1985 - 2025

Murine tissues HEp-2 cells



Why do we still use IIF for 

ANA testing?



>40 ANA patterns        
>100 autoantibodies

High sensitivity of the IIF-HEp2 method





✓ The detection of ANA is the first level test for lab diagnosis of SARD.

✓ IIF is the reference method for ANA screening.

✓ IIF limitations are acknowledged.

The European Autoimmunity Standardization Initiative representing 15 European countries and the International Union of 

Immunologic Societies/World Health Organization/Arthritis Foundation/Centers for Disease Control and Prevention 

autoantibody standardising committee.

ANA



– Low specificity

– Low sensitivity for anti-Ro and anti-synthetase 

Abs 

– High intra- and inter-laboratory variability

– Operator-dependent

– Semiquantitative results

– Long turn-around-time

Shortcomings of  the manual IIF assay

Clicca per vedere i dettagli articolo

http://www.zetalab.biz/store/comersus_viewItem.asp?idProduct=71293


SUBJECTIVITY IN  PATTERN INTERPRETATION

HOMOSPECK

NUCLEOLAR
OH NO, HE’S 

GONE CRAZY 



ICAP Classification

https://www.anapatterns.org/index.php





Reading subjectivity is an important cause in 

titer variability 



Murray IJ, et al. Sex-related differences in peripheral human color 
vision: A color matching study. J Vision 2012; 12:18.

“Females have more cones than males”.
“Males display a bias toward the green”.
“Women perceive more chromatic bands than normal males”.





Imprecision of  ANA IIF method





– Low specificity

– Low sensitivity for Ro and anti-synthetase Abs 

– High intra- and inter-laboratory variability

– Subjective interpretation

– Semiquantitative results

– Long turn-around-time

Shortcomings of  the manual ANA-IIF assay

Clicca per vedere i dettagli articolo

Can solid-phase assays replace 
the immunofluorescence 

method for ANA screening? 

http://www.zetalab.biz/store/comersus_viewItem.asp?idProduct=71293


Use ANA of ≥1:80  as an entry criterion. 

In view of ongoing work on the standardization of serology and

potential future advances in the field, the steering committee

recommended the provision “or an equivalent positive ANA test.

Testing by immunofluorescence on HEp-2 cells or a solid-phase 

ANA screening immunoassay with at least equivalent

performance is highly recommended.”



QUANTA Flash CTD Screen CLIA IgG 
(Inova Diagnostics)

EliA CTD Screen FEIA IgG
(Thermofisher)

Antigen QUANTA Flash 
ANA Screen 

EliA CTD 
Screen 

dsDNA X X 
RNP X X 
Sm X X 
Ro60 X X 
Ro52 X X 
SS-B X X 
Jo-1 X X 
Scl-70 X X 
CENP-A X  
CENP-B X X 
RNA Pol III X X 
PM/Scl X X 
Mi-2 X X 
PCNA X X 
Th/To X  
Fibrillarin  X 
Ku X  
Ribosomal P X X  

 

antigenic panel

16 CLIA        15 FEIA 

New solid-phase assay for ANA screening



ANA-IIF CTD screen

95%CI 95%CI

Sensitivity 89.2 % (87.2 - 91.0) 87.1 % (84.8 - 89.2)

Specificity 64.6 % (63.1 - 66.1) 98.0 % (97.5 - 98.4)

PPV 40.6 % (39.5 - 41.7) 90.7 % (88.7 - 92.3)

NPV 95.7 % (94.9 - 96.3) 97.1 % (96.6 - 97.6)

Accuracy 69.9 % (68.6 - 71.1) 96.0 % (95.4 - 96.5)

LR+ 2.52 (2.41 - 2.64) 43.2 (34.9 - 53.6)

LR- 0.17 (0.14 - 0.20) 0.13 (0.11 - 0.16)

OR 15.1 (12.3 - 18.5) 329.3 (246.3 - 440.2)

Performance characteristics 
(5043 samples from the routine)

Bizzaro N, et al.
The association of solid-phase assays to immunofluorescence increases the diagnostic accuracy for ANA 

screening in patients with autoimmune rheumatic diseases
Autoimmunity Reviews  2018

IIF



Disease no. ANA-IIF positive CTD screen positive p

Sjögren’s syndrome 128 100 (87.0%) 111 (99.1%) 0.0001

SLE 123 104 (94.6%) 91 (69.1%) <0.0001

Systemic sclerosis 66 59 (96.7%) 47 (81.0%) 0.004

Autoimmune myositis 39 23 (74.2%) 25 (89.3%) 0.086

MCTD 12 11 (91.7%) 8 (66.7%) 0.139

Total 368 297 (80.7%) 282 (76.6%) 0.175

Performance of the ANA-IIF test and of the CTD 
screen test in identifying ANA-associated 

autoimmune rheumatic diseases

Bizzaro N, et al.
The association of solid-phase assays to immunofluorescence increases the diagnostic accuracy for ANA 

screening in patients with autoimmune rheumatic diseases
Autoimmunity Reviews  2018



ANA-IIF CTD screen ANA-IIF and CTD screen 

combined

95%CI 95%CI 95%CI

Sensitivity 89.2 % (87.2 - 91.0) 87.1 % (84.8 - 89.2) 97.4 % (96.3 - 98.3)

Specificity 64.6 % (63.1 - 66.1) 98.0 % (97.5 - 98.4) 98.0 % (98.0 - 98.8)

PPV 40.6 % (39.5 - 41.7) 90.7 % (88.7 - 92.3) 94.1 % (92.7 - 95.3)

NPV 95.7 % (94.9 - 96.3) 97.1 % (96.6 - 97.6) 99.3 % (99.0 - 99.5)

Accuracy 69.9 % (68.6 - 71.1) 96.0 % (95.4 - 96.5) 98.2 % (97.8 - 98.6)

LR+ 2.52 (2.41 - 2.64) 43.2 (34.9 - 53.6) 61.7 (48.5 - 78.6)

LR- 0.17 (0.14 - 0.20) 0.13 (0.11 - 0.16) 0.03 (0.02 - 0.04)

OR 15.1 (12.3 - 18.5) 329.3 (246.3 - 440.2) 2327 (1486 - 3643)

Performance characteristics 
(5043 samples from the routine)

Bizzaro N, et al.
The association of solid-phase assays to immunofluorescence increases the diagnostic accuracy for ANA 

screening in patients with autoimmune rheumatic diseases
Autoimmunity Reviews  2018



“For the detection of ANA, the use of the HEp-2 cell indirect 
immunofluorescence method is recommended, combined with solid phase 

immunometric tests characterized by the presence of no less than 15-16 
intracellular antigenic specificities related to the main systemic rheumatic 

autoimmune diseases”.

Updating the Italian Society of Clinical Pathology 

and Laboratory Medicine guidelines on the use of 

autoantibody tests in the diagnosis and monitoring 

of systemic rheumatic autoimmune diseases: 

analytical methods for the screening of antibodies 

to cellular antigens (ANA)

ULTIMO FASCICOLO

The lower sensitivity of the solid-phase assays vs. HEp-2 IIF can be improved 
using more antigens in the test panel?

https://www.minervamedica.it/it/riviste/medicina-laboratorio/fascicolo.php?cod=last


Particle-based multi-analyte technology (PMAT) 

FIRMA – APTIVA STUDY  

1241 subjects clinically well-characterized: 
782 CTD (SLE, pSS, SSc, UCTD, IIM) e 459 controls

Simultaneous detection of 29 autoantibodies

PMAT-Aptiva



BICD2 Fibrillarin Ku
PM1-
Alpha

RNA 
Pol III

Th/To   
Rpp25

Th/To  
Rpp38

dsDNA U1RNP Sm Ro52 Ro60 La Scl70 Jo-1
Centro
mere

DFS70 Ribo-P

SLE (166) 0.7 2.7 7.4 1.9 0 0 0 58.4 41.6 14.5 30.3 54.5 23.6 1.8 0 0 4.8 12

SSc (133) 0 0.8 0 0.8 2.4 0 0 5.3 7.6 0 13.6 17.4 2.3 34.1 0 50.8 7.6 0

pSS (279) 0 1.1 1.5 0 0.4 0 0.7 8.0 9.1 0.4 66.9 69.5 49.5 2.9 0 2.5 2.9 1.8

IIM (103) 0 0.9 2.8 1.9 1.9 0 0.9 2.8 6.6 0 24.5 13.2 4.7 1.9 24.5 5.7 2.7 0

UCTD (106) 0 0 4.8 1.9 1.9 0 1.0 18.4 18.4 1.0 24.3 39.8 13.6 2.9 1.9 3.9 1.9 4.8

EJ HMGCR MDA5 Mi-2 NXP2 OJ PL-12 PL-7 SAE SRP TIF1

SLE (166) 0 0 1.3 1.3 0.6 0 0 0 0 0 0

SSc (133) 0 0 0 0 0 0 0.8 0 0 0 0

pSS (279) 0 0 0 0 0 0 0 0 0 0.4 0

IIM (103) 2.9 9.7 5.8 12.6 2.8 10.7 1.9 1.0 3.9 1.0 2.8

UCTD (106) 0 0 1.0 0 0 0 0 0 0 0 0

Autoantibody prevalence in pathology groups (%)

Overall diagnostic sensitivity of Aptiva PMAT 
82.6%



Cutoff 
(RUO)

SP %

EJ 1 99.1

HMGCR 1 99.6

Jo-1 1 100

MDA5 1 99.8

Mi-2 1 99.3

NXP2 1 99.2

OJ 1 99.6

PL-12 1 100

PL-7 1 100

SAE 1 99.8

SRP 1 99.3

TIF1y 1 99.8

Cutoff
(FDA appr)

SP %

dsDNA 5 93.7

RNP 5 98.0

Sm 5 99.8

Ro52 5 98.5

Ro60 5 94.8

La 5 100

Scl-70 5 97.6

Jo-1 5 99.8

Centromere 5 97.4

DFS70 5 96.7

Ribo-P 5 98.9

Cutoff
(RUO)

SP %

BICD2 1 99.8

Fibrillarin 1 98.7

Ku 1 99.1

PM1-Alpha 1 99.6

RNA_Pol_III 1 99.8

Th/To_Rpp25 1 100

Th/To_Rpp38 1 98.5

EssentialComprehensive Autoimmune myopathy

Diagnostic specificity of Aptiva PMAT

Overall diagnostic specificity of Aptiva PMAT 
77.8%



ANA IMMUNOFLUORESCENCE TEST

ANAs were detected using an 
automated HEp-2 IIF method (NOVA 

LITE, Inova Diagnostics). 

Sera were diluted to 1:80 with 
phosphate-buffered saline (PBS), 

and positive samples were titrated to 
a maximum dilution of 1:1280.



Since cutoff levels of CTD IgG EssentialTM (5 arbitrary units (AU)/ml) and of CTD IgG ComprehensiveTM / “Autoimmune

Myopathy IgGTM (1 AU/ml) are different, to enable comparison of results, all test values of CTD IgG ComprehensiveTM and

Autoimmune Myopathy IgGTM have been multiplied 5x.

Plot analysis comparing Aptiva/PMAT (values) and HEp-2 IIF (titer) 

results (dashed lines show cutoffs) 

 TP

 TN

 Myositis

 Controls



HEp-2 IIF 1:80

+ -

Aptiva 

PMAT

+ 612 (78.3%) 34 (4.3%)

- 114 (14.6%) 22 (2.8%)

HEp-2 IIF 1:80

+ -

Aptiva 

PMAT

+ 57 (12.4%) 45 (9.8%)

- 154 (33.5%) 203 (44.3%)

ARD patients (782)

Controls (459)

Results



Sensitivity, specificity and likelihood ratios for HEp-2 IIF and 
Aptiva-PMAT in ARD patients



(False) positives in other autoimmune/inflammatory 
disorders



(False) positives in acute/chronic infections and 
healthy subjects



ROC curves of HEp-2 IIF and Aptiva/PMAT for ARD patients overall, 

SLE, SjS, IIM, SSc, UCTD. 



PMAT-APTIVA AS A SCREENING TEST

Sensitivity Specificity

Aptiva 82.6 % 77.8 %

ANA IIF 1:80 92.8 % 54.0 %

ANA IIF 1:160 82.5 % 65.6 %

Efficiency

81.8 %

77.0 %

75.7 %

(Efficiency: % of accurate 
results, either positive or 
negative)

ANA IIF 1:320 69.9 % 84.1 % 75.2 %



CONCLUDING REMARKS

▪ To date (2025), no single method is capable of providing 

absolute diagnostic accuracy.

▪ When PMAT-Aptiva is used as a screening test, its 

diagnostic efficiency is higher than the ANA IIF HEp-2 test.

▪ However, at present, HEp-2 IIF should not be considered 

outdated, as the sensitivity of this method in some 

rheumatic diseases is still higher than that of solid-phase 

methods (either CTD screen or PMAT). 

▪ Similarly to what has already been proposed for the CTD 

screen, for optimal diagnosis, the combined use of the two 

methods (IIF and PMAT) is recommended.
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