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To the editor:

We thank Dr. Feng and colleagues for their interest in our article (1) and for sharing their 

data demonstrating the association of several autoantibodies with systemic lupus 

erythematosus (SLE) disease activity in a Chinese cohort of patients with SLE (2). As the 

authors know, autoantibodies in SLE patients arise years prior to the onset of clinical 

detection (3), drive the formation of immune complexes which activate complement to 

induce target organ damage, and may serve as biomarkers of disease activity (4).

Tang et al. used a multiplexed bead platform to examine the relationship between the titers 

of 15 autoantibodies with SLE disease activity. In cross-sectional analyses, a correlation 

between anti-nucleosome, anti-dsDNA, anti-Smith, anti-ribosomal P, and anti-histone titers 

with SLEDAI scores (treated as a continuous variable) was observed in hospitalized patients. 

The correlation coefficients were modest (~0.3). This may be due to a substantial number of 

subjects in their cohort with absent or low titers of autoantibodies, but they were included in 

the correlation analysis. In a subset of these patients (21), a longitudinal post-hospitalization 

sample was examined. It revealed a stronger association between these same autoantibodies 

with a change in SLEDAI scores except curiously for anti-dsDNA (which may be due to 

detection of low-affinity antibodies as the authors correctly noted (5)).
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Two limitations exist for utilizing autoantibody titers as a surrogate of SLE disease activity. 

As mentioned, not all patients may have autoreactivity to any given autoantigen. The other 

issue is the variance observed between the assays used for autoantibody assessment. This is 

best described for dsDNA (reviewed in (5)), but this is also true for ANA testing where 

discordances using similar immunofluorescence assays have been reported (6). A “gold 

standard platform” for autoantibody detection has not yet been resolved, which currently 

limit the biomarker potential of autoantibodies.

A single biomarker is likely insufficient to assess SLE disease activity. Indeed, while we 

have demonstrated the independent association of iC3b:C3 ratios with SLE disease activity 

(1), not all subjects possessed this association. For example, we have observed that only 14 

out of 27 subjects in our cohort had a rise in iC3b:C3 ratios which correlated with a new 

major flare using the Fortin definition (7) (Figure 1). The assessment of additional 

complement species such as hydrolyzed C3 (8) or other complement activation products (9, 

10) may be needed to fully categorize the complement activation signatures in patients with 

SLE. Furthermore, using intraindividual changes of complement levels over time will likely 

have more clinical value than comparisons to the lower limit of normal cutoff defined in 

healthy controls. This is due to known alterations in complement metabolism in SLE. For 

example, C3 tickover is ongoing at low levels even in patients with inactive disease (11). 

This dramatically limits the appropriate interpretation of complement levels if compared to 

healthy control reference values.

We envision that complement activation products could be combined with autoantibody 

profiles, clinical manifestations, and additional investigational biomarkers to define clusters 

of SLE patients, each with a defined set of biomarkers that best associate with disease 

activity.
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Figure 1. iC3b/C3 ratios associate with new major flares in a proportion of subjects with SLE.
A) Spaghetti plots of 27 subjects with inactive disease in which a new major flare was 

identified in consecutive visits in our Complement Activation Signatures in Systemic Lupus 

Erythematosus (CASTLE) cohort. iC3b :C3 ratios in the inactive [median = 4.012, 

interquartile range (IQR) = 2.803 – 3.068] were only marginally lower than the new major 

flare (median = 4.099, IQR = 3.068 – 6.544) group (p-value = 0.147). B) Fourteen of these 
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subjects had a rise in iC3b:C3 levels (inactive median = 3.532, IQR = 2.359 – 4.565; new 

major flare median = 5.938, IQR = 4.017 – 8.430; p-value = 0.001).
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