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Systemic lupus erythematosus (SLE) is a heterogeneous chronic
autoimmune inflammatory disorder that results from widespread
immune complex deposition and secondary tissue injury, but its
pathogenesis is complex [1]. Juvenile-onset SLE (JSLE), which devel-
ops before the age of 18 years and accounts for approximately 20% of
all SLE cases, tends to have high disease activities with higher mor-
bidity and mortality rates and require long-term immunosuppressive
medications as compared with adult-onset SLE [2]. The main causes
of death are renal dysfunction, malignant diseases, and cardiovascu-
lar disease (CVD). Owing to the recent improvement in its treatment,
fulminant SLE incidence has been decreasing, and premature athero-
sclerosis greatly influences its mortality. However, to my knowledge,
no guidelines have been established for monitoring or managing CVD
in patients with SLE or JSLE. Patients at high risk of CVDmust be iden-
tified, as not all patients with SLE have an equal risk of CVD.

Considering the future CVD risk in patients with JSLE and less tra-
ditional risk factors, clinicians should use a biomarker or biomarker
panel that could easily identify patients. Some clinical studies
reported several risk factors of CVD events, such as older age, male
sex, dyslipidaemia, hypertension, renal disease, metabolic syndrome,
disease duration, and high disease activity, which could be divided
into traditional and SLE-specific factors [3]. In this issue of EBioMedi-
cine, Robinson and co-workers identified a novel risk marker, apoli-
poprotein B (apoB)-to-apoA1 ratio, from an investigation integrating
metabolomics, transcriptome, immune profiles, and clinical data of
patients with JSLE. They verified its usefulness by conducting long-
term observational clinical cohort studies and comparing clinical
information between adult patients with SLE and mouse atheroscle-
rotic models [4].

ApoB and apoA1 are major apolipoproteins involved in lipid trans-
port and the pathogenic processes and complications of atherosclero-
sis. These are the major protein components in very-low-,
intermediate-, and low-density lipoproteins, with one protein per
particle, and in high-density lipoprotein particles, respectively [5].
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Previous reports involving mostly adults demonstrated that the
apoB:apoA1 ratio indicates the balance between atherogenic- and
anti-atherogenic particles and the higher the value, the higher the
risk of CVD. In this comprehensive analysis of >220 serum bio-
markers in patients with JSLE who mostly had normal total choles-
terol and triglyceride levels, apoB:apoA1 was also identified as a
marker correlating with elevated metabolites in adult patients of SLE
with atherosclerosis.

The high apoB:apoA1 ratio subgroup of patients with JSLE had a
characteristic T-cell profile, together with the upregulated interferon
(IFN) signalling pathway�related gene expression in the CD8+ T cells
in the transcriptome analysis, consistent with the previous reports
that peripheral blood mononuclear cells had a prominent expression
of type I IFN-regulated genes in >95% of patients with JSLE. Such type
I IFN signature is also found in the blood and tissues of patients with
SLE and supposed to cause and exacerbate SLE, although the precise
mechanisms are unknown [6,7]. Type I IFN activates the adaptive
immune system and leads to inflammatory loops in which B cell-
derived autoantibodies and/or immune complexes promote the pro-
duction of type I IFN in plasmacytoid dendritic cells, resulting in sus-
tained inflammation [8]. Therefore, the apoB:apoA1 ratio could be a
useful marker not only for identifying the JSLE group at high risk of
CVD but also for predicting future disease activity even in those with
low disease activity. In fact, this marker positively correlated with
disease activity during the following 3�7 years in this study.

The apoB:apoA1 ratio is one of the first identified biomarkers for
predicting the prognosis of patients with JSLE, including the risk of
CVD, but some issues remain in verifying its usefulness as an estab-
lished marker in clinical practice. First, the age-related cut-off value
may be considered because the apoB:apoA1 ratio varies with age.
Second, this ratio should be carefully handled in some patients with
JSLE because various autoantibodies could be produced in patients
with autoimmune disease accompanied by autoimmune dyslipidae-
mia. Patients with JSLE with anti-apoC2 autoantibody-induced
hypertriglyceridemia showed a disturbance in apolipoprotein frac-
tions [9]. We could also assume that autoantibodies disrupt the mea-
suring system of apolipoproteins even in the absence of overt
autoimmune dyslipidaemia. Third, the combination with other
markers would be a better biomarker panel. Other marker candidates
might be found from the analysis of monocytes in which the tumour
necrosis factor (TNF)-a expression, a main culprit of atherosclerosis,
was upregulated in response to the epigenetic pattern changes [10].
Validation using a large number of patients with JSLE would provide
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more information on the apoB:apoA1 ratio and its related pathogene-
sis; it would lead to the discovery of a better marker and better life-
long health management of patients with JSLE.
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