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Response to ‘Titre- specific positive predictive 
value of anti- nuclear antibody patterns’ by 
Vulsteke et al

Recently, a review on the clinical relevance of human epithe-
lial (HEp)-2 indirect immunofluorescence assay (IIFA) patterns 
was published by the International Consensus on ANA Patterns 
(ICAP) consortium.1 The clinical relevance was primarily defined 
within the context of the clinical manifestations, that is, the 
suspected disease, and included recommendations for follow- up 
or reflex testing. It is anticipated that if a solid- phase test identi-
fies the disease- specific target autoantigen, the clinical relevance 
can be further refined. The analyses by Vulsteke et al2 elegantly 
illustrate that the positive predictive value (PPV) of the HEp-2 
IIFA pattern can be further improved by taking into account the 
titre of the respective patterns. Given the value and importance 
of the large dataset (n=9851) obtained in this routine labora-
tory practice without any selection, except for studying only 
monospecific nuclear patterns, and the extensive analyses, it is 
unfortunate that the results have been condensed into a letter. 
In addition to the patient cohort from the University Hospitals 
Leuven, a smaller cohort (n=529) was analysed. In this second 
cohort from the OLV Hospital Aalst, sera with a nuclear speckled 
pattern (n=88) were included; only four sera were obtained from 
patients with a systemic autoimmune rheumatic disease (SARD). 
Evidently, only the large dataset warranted reliable associations 
between the combination of HEp-2 IIFA pattern and titre on the 
one hand and the final diagnosis on the other.

With respect to the ICAP consensus on the clinical relevance 
of HEp-2 IIFA patterns, there are three deviations from this 
consensus as reported in the study of Vulsteke et al. First, the 
genetically modified HEp-2000 substrate was used, whereas 
this substrate is currently not included in the ICAP consensus 
for reasons summarised in a recent ICAP correspondence.3 As 
stated in this correspondence, the ICAP decision to exclude the 
HEp-2000 substrate might be reconsidered, although a previous 
study observed that some patterns are not readily recognised 
in this cell line.4 Importantly, the SS- A/Ro60 pattern observed 
on the transfected HEp-2 cell line will reduce the PPV of the 
fine speckled pattern (AC-4) with anti- SS- A/Ro60 antibody- 
associated diseases. Indeed, the SS- A/Ro60 pattern was frequently 
observed in systemic lupus erythematosus (SLE; n=22), 
Sjögren’s syndrome (SjS; n=27) and cutaneous lupus erythema-
tosus (n=9). Second, only four nuclear patterns were included in 
the report: homogeneous (AC-1), centromere (AC-3), speckled 
(AC-4/AC-5) and nucleolar (AC-8/AC-9/AC-10). This simplified 
pattern classification likely will result in lower PPVs than would 
be achieved with full pattern classification. For instance, when 
using the HEp-2 substrate, the SS- A/Ro60 reactivity could be 
attributed to the AC-4 pattern, while U1- RNP reactivity could 
be attributed to the AC-5 pattern. By combining both patterns, 
U1- RNP reactivity would reduce the PPV for SjS, while SS- A/
Ro60 reactivity would reduce the PPV for mixed- connective 
tissue disease. Although currently not included in the ICAP clas-
sification, Luis Andrade recently presented observations on the 
HEp-2 substrate that suggested further differentiation within the 
AC-4 pattern grouping, distinguishing two AC-4 pattern variants 
with distinct association with anti- SS- A/Ro60 antibodies (14th 
Dresden Symposium on Autoantibodies). Another limitation 
of the restricted pattern assignment in the study of Vulsteke et 
al2 is the exclusion of the cytoplasmic patterns as it would have 
been interesting to see how the titre contributes to the clinical 

interpretation of the cytoplasmic speckled patterns (AC-18, 
AC-19 and AC-20). In particular, the antisynthetase antibodies 
reveal only low to moderate titres. Third, the nuclear dense fine 
speckled pattern (AC-2) is only partially integrated in the study 
of Vulsteke et al. Similar to the HEp-2000 substrate, also the 
dense fine speckled pattern has been the topic of a recent ICAP 
correspondence.5 Importantly, the clinical relevance of the dense 
fine speckled pattern is defined by the correct recognition of the 
HEp-2 IIFA pattern, which is prone to interobserver variability,6 7 
in combination with confirmation for being monoreactive with 
DFS70. In the study of Vulsteke et al,2 the dense fine speckled 
pattern was not identified as such but was primarily included 
in the homogeneous pattern (AC-1) and was retrospectively 
evaluated by analysing all sera with the homogeneous pattern 
with a titre of ≥1/320 (n=163) and negative for anti- dsDNA 
antibodies and/or the connective tissue disease (CTD) screen 
(n=93) for anti- DFS70 antibodies. About 20% of the sera with a 
medium- titre/high- titre homogeneous pattern (n=35) appeared 
to be monospecific for DFS70. Thirty- three of the respective 
patients did not have a SARD. Although Vulsteke et al2 clearly 
illustrate that exclusion of samples with a suspected dense fine 
speckled pattern may not have a strong effect on the PPV, this 
pattern appears to have a high negative predictive value (NPV) 
for SARD (94%). As recognised by the authors, this in particular 
holds for sera with medium/high HEp-2 IIFA titres8 9 and there-
fore draws into question the overall conclusion that high titres 
are better associated with SARD. The observed high NPV for 
SARD, however, is clinically relevant because the HEp-2 IIFA is 
often used to exclude the diagnosis of SARD, in particular, SLE 
and systemic sclerosis (SSc). These observations indicate that the 
nuclear dense fine speckled pattern, therefore, may extend the 
NPV of the HEp-2 IIFA beyond the so- called ‘negative’ result.

A second issue that may be worthy of discussion is whether the 
titre is the driving factor for the increased PPV of the included 
HEp-2000 IIFA patterns. The authors acknowledge that the 
level of the autoantibodies is associated with increased proba-
bility of a final diagnosis within the spectrum of SARD, but also 
that there is an association with specific autoantibodies in the 
reflex testing. In the study of Vulsteke et al,2 the highest PPVs for 
SARD were observed for the centromere pattern (AC-3) and the 
SS- A/Ro60 pattern on the the HEp-2000 substrate. Although the 
titres observed may be different for distinct IIFA patterns, both 
the centromere and SS- A/Ro60 patterns typically present with 
high titres and reveal specific autoantibodies in reflex testing, 
that is, 93% and 98%, respectively, as in the study of Vulsteke 
et al.2 The authors tried to tackle this enigma by examining if 
the increased PPV was also observed in sera that tested nega-
tive in the Farr assay and CTD screen (supplemental data). The 
prevalence of such conditions was somewhat higher for speckled 
and nucleolar patterns, and included patients with SLE, SSc and 
idiopathic inflammatory myopathies. Therefore, it can be specu-
lated that these samples are reactive with Ku or TIF1γ (speckled 
pattern) or with NOR90 or Th/To (nucleolar pattern); none of 
these antigens were included in the CTD screen. Altogether, it 
remains to be established if the titre is the driving force or a 
contributing factor in the increased diagnostic value for indi-
vidual patterns.

In conclusion, the study of Vulsteke et al2 illustrates that the 
clinical relevance of HEp-2 IIFA patterns can be improved by 
including the titre in the calculation of the PPV for SARD. Taking 
into account that PPV and NPV are parameters dependent on 
the prevalence of the disease and that this may differ between 
geographical areas, the conclusion that combining HEp-2 IIFA 
pattern and titre will increase the PPV can be generalised, but this 
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does not necessarily hold for the values calculated in the patient 
cohort from Belgium. Here, we argue that the PPV can even 
be further increased, as well as the NPV in case of the nuclear 
dense fine speckled pattern (AC-2), by considering the full ICAP 
HEp-2 IIFA pattern classification. Eventually, we fully agree 
with the statement that confirmatory antigen- specific immuno-
assays are mandatory in all cases, preferentially by taking into 
account the diagnostic suspicion at the time of presentation, the 
centromere pattern (AC-3) being the only possible exception.
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