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Delineating the Risk of Lupus Nephritis: How Far Have We 
Come?
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Lupus nephritis (LN) is a common and severe manifes-
tation of systemic lupus erythematosus (SLE), which 
puts a substantial burden on patients living with the 
disease. Over half of the patients with SLE will develop 
LN during the course of the disease [1], with approx-
imately 10% progressing to end-stage renal disease and 
10%∼20% dying within 10 years [2-4]. The patho-
genesis of SLE is complex. Multiple factors including ge-
netic, hormonal, immunologic, and environmental fac-
tors, are linked to SLE pathogenesis, resulting in diverse 
clinical manifestations and varieties of associated auto-
antibodies [5,6]. The presence of specific disease mani-
festation, such as LN, is also influenced by the risk factors 
associated with generalized SLE [7]. In LN, these risk fac-
tors contribute to not only the development of manifes-
tation, but also the outcome and overall prognosis. 
However, there are still controversies regarding the 
strength of the association for many of these factors with 
the presence and prognosis of LN, since most of the data 
originates from observation studies looking into a narrow 
spectrum of risk factors. A recent article by Shin et al. [8] 
published in the Journal of Rheumatic Diseases provides 
data regarding clinical and genetic risk factors associated 
with the presence of LN in ethnically homogeneous 
Korean patients. 
In this prospective observational study, the authors 

compared 507 SLE patients having biopsy proven LN 
with those without LN to identify genetic, immunologic, 
and clinical factors related to the presence of LN. The 
analysis revealed that clinical features, such as younger 
age at diagnosis, and the presence of pleuritis and peri-

carditis, were associated with the presence of LN. The 
presence of anti-double stranded deoxyribonucleic acid 
(anti-dsDNA) antibodies, anti-Smith (anti-Sm) anti-
bodies, low levels of complement, and absence of anti-
phospholipid (aPL) antibodies were identified as im-
munologic factors associated with the presence of LN. In 
addition, a higher weighted genetic risk score (wGRS) 
predicted the evelopment of LN by having effects on an-
ti-Sm antibody positivity and decrease in complement 
levels. The authors concluded that onset age, pleuritis, 
pericarditis, serological markers, and a high wGRS were 
associated with the presence of LN. 
Previous studies have demonstrated that demographic 

factors, such as ethnicity, age, and sex, play an important 
role in the development of LN. Non-European pop-
ulations, younger age, and male sex have been reported to 
be associated with the occurrence of LN [9-12]. In addi-
tion, clinical and serological factors, such as thrombocy-
topenia, leukopenia, hemolytic anemia, malar rash, low 
complement levels, and presence of autoantibodies, such 
as anti-DNA, anti-Sm, anti-SSA/SSB, anti-RNP, and lu-
pus anticoagulant, have been reported as significant pre-
dictors of the occurrence of LN [2,12-16]. In accordance 
with previous studies, the study by Shin et al. [8] also 
identified younger age at diagnosis, low levels of comple-
ment, and presence of anti-dsDNA and anti-Sm as sig-
nificant factors associated with the presence of LN. 
However, this study identified pleuritis, pericarditis, and 
absence of aPL as distinctive factors associated with the 
presence of LN in the Korean population [8]. 
It is unclear whether the association between these re-
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ported risk factors and LN is mainly due to genetic influ-
ence or the contribution of socio-environmental factors. 
Although socio-economic factors, such as poor access to 
treatment due to cost and nonadherence, have been 
shown to be linked to severe LN and worse prognosis, ge-
netic etiology is speculated to play a significant role in the 
development of renal manifestations in SLE [17,18]. It 
has been suggested that older and younger onset patients 
respond to different triggering mechanisms for the devel-
opment of LN because of differences in genetic predis-
position [19,20]. A number of genetic polymorphisms 
have been reported to be associated with LN. The cell sur-
face receptors FcγRIIa (CD32) and FcγRIIIa (CD16), 
which are responsible for binding to the immunoglobulin 
subclass and the clearance of immune complexes, were 
shown to be heritable risk factors for LN [21,22]. In a ge-
nome-wide association study of LN, both major histo-
compatibility complex (MHC) genes linked to the im-
mune response to self-antigen (HLA-DR2 and HLA-DR3) 
and non-MHC genes linked to regulatory role in in-
flammation (platelet-derived growth factor receptor α, 
PDGFRA) were shown to have strong associations with 
LN [23]. In a multi-ethnic cohort study using a ge-
nome-wide gene-based approach, tripartite motif (TRIM) 
proteins, which have important roles in innate immunity 
and antiviral defense, were associated with LN in South 
Europeans, whereas the TTC34 gene conferring vulner-
ability to somatic mutations was associated with LN 
among Hispanics [24]. In the same study, single-nucleo-
tide polymorphisms in the chronic kidney disease risk al-
leles of NFATC1, which is involved in the activation of the 
T-cell antigen receptor were shown to be associated with 
LN across ethnicity [24]. 
The GRS is commonly used to evaluate the cumulative 

effects of many genetic factors on clinical outcomes. The 
GRS can estimate a risk a person has for developing an 
outcome based on their genotypes at variants determined 
to be associated with the risk factor [25]. The GRS has 
been applied in various fields of medicine to predict the 
risk of diseases such as cardiovascular disease and pros-
tate cancer [26,27]. Recently, to test the usefulness of ge-
netic profiling in predicting outcomes in patients with 
SLE, the GRS was applied for assessing the risk of SLE 
disease outcomes. In this study, a high GRS was asso-
ciated with increased risks of organ damage, renal dys-
function and all-cause mortality [28]. A study by Shin et 
al. applied the GRS to identify the genetic risk associated 
with the presence of LN. They reported that a high wGRS 

increased the likelihood of developing LN, and this asso-
ciation between a high wGRS and LN was mediated by an-
ti-Sm and low complement levels [8].  
 The study by Shin et al. [8] is important in many ways. 

First, it fills in the knowledge gap regarding the risk fac-
tors associated with LN in the ethnically homogenous 
Korean population. Second, it is powered by evaluating 
the cumulative effects of many genetic factors on the oc-
currence of LN. Third, the study utilized a statistical 
method, that is, mediation analysis, to understand the 
mediational process between genetic risk factors and the 
development of LN [29].
The article contributes to current knowledge that the de-

velopment of LN is associated with a vast array of genetic, 
demographic, clinical, and serological factors. In addi-
tion, this article suggests future promise for applying the 
GRS to predict the development of LN. To implement 
these risk factors, including the GRS to predict the risk of 
LN development, we need more studies looking into the 
relevance and reliability of each risk factor. However, con-
sidering that a wealth of new technologies is becoming in-
creasingly available, we will soon be able to predict the 
development of the important manifestations of a com-
plex disease, such as LN, in the clinic. 
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