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Discussion on the ITFA Pattern Differences between AC-4a and AC-5
on HEp-20-10 Cells

Mei-Jun Lai!, Shang-Lin Lee!, Yen-Chun Tsai!, Shu-Yuan Ho!, Chih-hui Chang!, Sui-Yuan Chang?

'Department of Laboratory Medicine, National Taiwan University Hospital, Taiwan

2Department of Clinical Laboratory Sciences and Medical Biotechnology, National Taiwan University College of Medicine

[ Introduction J

The International Consensus on ANA Patterns (ICAP) was
established in 2014-2015 and categorized Hep-2 cell patterns
into 30 types (AC-0 to AC-29) based on the updated
classification tree in 2021. ICAP recently redefined the nuclear
fine speckled pattern (AC-4) into AC-4a (myriad discrete
speckled nuclear) and AC-4b (plain nuclear fine speckled). AC-
4a is linked to anti-SSA/Ro60 antibodies, while AC-4b is
associated with anti-Mi-2, TIF1gamma, and Ku antibodies. AC-
S (coarse nuclear speckled) is associated with anti-Sm and -

RNP antibodies. However, in our laboratory, we observed that
distinguishing between the AC-4a and AC-5 patterns is
challenging, especially when they coexist with other patterns.
This study aims to improve the differentiation of AC-4a and
AC-5 patterns in clinical samples using computer-aided
immunofluorescence microscopy (CAIFM).

[ Materials and Methods }

Eighty clinical serum samples with ANA IIFT, anti-
SSA/R060, anti-Sm, and anti-RNP antibodies were selected
for the study. The autoantibody concentrations were measured
using the ImmunoCAP 250 system (Thermo Fisher) with EliA
Specific IgG assay kits. ANA tests were conducted on Hep-
20-10 substrate slides, and the IFT images were automatically
acquired digitally by computer-aided immunofluorescence
microscopy (CAIFM) - EUROPattern (EUROIMMUN).

[ Results J
Based on antibody test results from the Phadia assay,
specimens were categorized into four groups as follows:

Group A (N=42): Anti-SSA+, Anti-Sm-, and Anti-RNP-

Group B (N=19): Anti-SSA-, Anti-Sm+, and/or Anti-RNP+
Group C (N=10): Anti-SSA+, Anti-Sm+, and/or Anti-RNP+
Group D (N=9): Anti-SSA-, Anti-Sm-, and Anti-RNP-

Group A Group B . .,
o

Group C
acas

Figure 1. The ANA pattern results (%) of AC-4a/AC-4b/AC-
5/AC4+AC5/other pattern in groups A, B, C, and D were 19/31/40/3/7,
26/0/21/42/11, 10/0/50/10/30, and 0/0/0/100/0, respectively.
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Figure 2. In the anti-SSA+/- cases, anti-Sm+ and/or anti-RNP+ and anti-Sm-/anti-
RNP- cases, the numbers of AC-4a/AC-4b/AC-5/other patterns were 16/27/6/9 and
0/6/19/5, 1/13/14/6 and 15/20/11/8 respectively. Regardless of whether the samples
contained any of the anti-SSA or anti-Sm or anti-RNP antibodies, the AC-4b pattern
occurred at a higher frequency. In the anti-SSA+ cases, the frequency of AC-4a was
higher than AC-5, whereas in the anti-Sm+ and/or anti-RNP+ cases, the frequency
of AC-5 was higher.

Figure 3. On Hep-20-10 cells AC-4a
shows fine to discrete, uniformly
distributed, speckles in the nuclei of the
interphase cells.

Figure 4. AC-5 show a coarse s
sometimes medium to fine spuklgd
fluorescence, which is spread over the
entire cell nucleus, leaving the nucleoli
free.

Figure 5. If cytoplasmic antibodies were also stained, It might obscure or block the
specific reaction or staining signal of nuclear antibodies that should be observed,
affecting the visibility of other markers within the nucleus and thereby influencing
the accurate assessment of nuclear morphology. The interpretation of the ANA
report would be further complicated.

Figure 6. In Group D, the negative

c antibody results in the ANA
AC-5 pattern reports may have two
explanations: first, the staining of these
spots could be attributed to anti-RNA
polymerase III antibodies; second,
inconsistencies might arise from
differences in testing methodologies.

{ Conclusions ]

Differentiating between AC-4a and AC-5 patterns on HEp-20-10 cells
remains challenging due to (1) the tiny dots in the AC-4a pattern, which
may appear at different focal planes while the CAIFM system captures
images in only one plane, and to (2) mixed patterns that can interfere
with accurate identification. Our findings underscore the need for
advancements in CAIFM systems, enhanced algorithms, and updated
guidelines. Improvements in these areas, along with better image
interpretation, accumulated experience, and lab consensus, are crucial
for improving the accuracy of autoimmune disease diagnosis.
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