Editorial

Antinuclear Antibodies in
Children
In this issue of The Journal, Sperotto, et al report on a longitudinal study of antinuclear antibodies (ANA) and chronic
noninflammatory musculoskeletal pain (CNI-MSP) in
schoolchildren1. Of 261 subjects, 32 children (12.3%) were
included based on a positive ANA and 77 (29.5%) based on
the presence of CNI-MSP. The positive ANA results were
relatively equally distributed with respect to sex and
pubertal status. In the ANA-positive cohort, the vast
majority of subjects (92.9%) remained ANA-positive during
followup and showed increased titers, but a significant
association between ANA positivity and CNI-MSP was not
found. In the children with CNI-MSP, the ANA prevalence
increased after puberty from 13.4% to 44.8% but the
increase was not associated with persistence of symptoms or
the development of an autoantibody-associated rheumatic
disease (AARD). These observations confirmed the results
of a previous study showing a lack of a significant association between ANA positivity and CNI-MSP2. In addition, a
family history of autoimmune diseases did not have a statistically significant influence on the prevalence of ANA
positivity during this period. To fully understand and
translate these findings into clinical practice, several aspects
should be taken into consideration.

Autoantibodies as Precursors or Predictors of AARD
It has been established that certain autoantibodies,
especially ANA, predict the development of AARD3. Therefore, a positive ANA without concordant clinical manifestations might be considered a “false-positive” result, but in
time it might be a clinically valid result. Therefore, before
dismissing an ANA as clinically irrelevant, the specificity of
the ANA should be considered and a plan for regular
followup considered. In this context, it is important to
determine and understand the likelihood ratios (LR) as a
measure of post-test probability of disease4. Additionally,
studies to date on the predictive value of ANA have been
based primarily on adults3, and similar studies should be
replicated in children.

Although the ANA HEp-2 indirect immunofluorescent
(IIF) test has been recommended as the method of
choice5,6, based on the low specificity of a positive ANA
in children, its clinical utility is limited in situations with
a low pretest probability. Alternative methods, including
solid-phase assays (SPA) with defined antigens have
similar sensitivities compared to the ANA IIF but offer
higher specificity and therefore might have higher value in
those cohorts7. Consequently, in settings with a low
pretest probability, an ANA SPA might provide higher
predictive values. Along those lines, studies are needed to
compare the clinical utility of ANA IIF and ANA by SPA
in children.

Cutoff of IIF Assays
The determination of the appropriate screening dilution
and cutoff for ANA as detected by IIF is also a challenge2.
For various autoantibody assay kits, the manufacturer
cutoffs tend to differ but are widely accepted as being
consistent with the performance of the particular assay.
However, for ANA IIF on HEp-2 cell substrates, it is
assumed that all commercial kits should have the same
cutoff value despite differences in growth conditions of the
cells, fixations, and other “trade secrets” that are part of the
manufacturing process. One cogent and contemporary
example of intermanufacturer variation of ANA results is
the detection of the novel “rods and rings” IIF pattern,
which is restricted to only 1 or 2 HEp-2 kits from different
commercial sources8. Clearly, a comparable clinical
performance among kits from different manufacturers is
highly desirable, but has yet to achieve a high level of
standardization9,10.
Another common perspective is that a lower screening
dilution should be used for ANA IIF testing in children.
However, in Sperotto, et al, 12% of children were
ANA-positive (at 1:80) without any evidence of an AARD.
This suggests that the screening dilution used for ANA
testing in children requires reconsideration11.
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ANA Patterns and Anti-DFS70 Antibodies
Anti-dense fine speckled antigen 70 (anti-DFS70)
antibodies, creating a distinctive ANA IIF pattern on HEp-2
cells (Figure 1), is frequently observed in ANA-positive
individuals who have no evidence of AARD, although they
may be found in many different atopic and inflammatory
conditions, and even in apparently healthy individuals12,13,14 and in children with autoimmune fatigue
syndrome (reviewed in13).
In the study by Sperotto1, the ANA pattern with highest
frequency was a fine-speckled pattern. Although a precise
definition of the nuclear fine speckled pattern was missing,
it is conceivable that some children in this cohort may
actually have anti-DFS70 autoantibodies13, particularly in
light of the failure to find evidence of AARD in these
children. The primary target of antibodies associated with
the DFS pattern is a 70 kDa protein once referred to as lens
epithelium derived growth factor13. Until today, no study
investigating the prevalence of anti-DFS70 antibodies in
pediatric cohorts with a variety of conditions has been
published. Therefore, such studies are needed to better
understand the prevalence and relevance of these antibodies
in children.
A recent report described an 8-year-old female who
presented with generalized edema, hypertension, hepatomegaly, and a history of pharyngitis that occurred 3 weeks
earlier15. Laboratory analyses showed low complement C3
(6 mg/dl), microhematuria and proteinuria leading to
diagnosis of acute glomerulonephritis. A highly positive
(1:640) IIF ANA test with a DFS pattern was found in the
absence of anti-dsDNA, anti-extractable nuclear antigens, or
antineutrophil cytoplasmic antibodies, which are typically

associated with an AARD or systemic vasculitis. However,
the presence of anti-DFS70 antibodies was confirmed (by
QUANTA Flash DFS70, Inova Diagnostics Inc.) and finally,
Streptococcus pyogenes was identified in a throat swab.
This report may give some insight into the importance of
isolated anti-DFS70 antibodies and AARD-related autoantibodies to improve the LR in a diagnostic setting. Because
infectious diseases have yet to be clearly associated with the
anti-DFS70 response, careful and systematic studies are
needed to explore this possibility.
Consequently, isolated anti-DFS70 antibodies may be
useful to exclude AARD in children with positive ANA and
a clinical picture that could also be attributable to AARD.
This can prevent unnecessary, costly, and invasive investigations and most importantly, inaccurate diagnoses and even
inappropriate treatment, which could be attended by significant morbidity.
Sperotto, et al1 demonstrate that ANA are present in
significant subsets of children and that titers increase across
puberty, but are not associated with the presence or development of AARD. This is in agreement with a previous
report indicating that ANA testing in individuals with
nonspecific symptoms has limited predictive value16. This
leads to an obvious conflict because it is important to
identify AARD as early and as accurately as possible, to
have a window of opportunity for clinical followup and
early intervention. As demonstrated in a recently published
triage study, testing for anti-ENA and anti-DFS70
antibodies might help to discriminate between patients with
a high likelihood ratio of AARD from those who do not
have an AARD17.

Figure 1. Indirect immunofluorescence pattern generated by antibodies to dense fine speckled
antigen 70 (DFS70). The DFS pattern is characterized by the dense fine speckled pattern of
interphase cells and the speckled staining of mitotic chromatin. From J Rheumatol
2012;39:2104–10.
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