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Introduction 

Systemic lupus erythematosus (SLE) frequently 

affects the kidneys and the impairment of renal 

function results from glomerular, vascular lesions 

and tubule interstitial involvement [1]. Lupus 

nephritis (LN) often occurs within 5 years of SLE 

diagnosis and progresses to end-stage renal 

disease (ESRD) in 4.3–10.1% [2].  LN is 

characterized by renal inflammation, glomerular 

deposition of immune complexes [3] and the gold 

standard for its  diagnosis  and  classification  is 

renal   biopsy  [4].  LN  presents  with  increased  

flares [3,5]. LN patients are classified into one of 

six histologic categories established by the World 

Health Organization (WHO) and later updated by 

the International Society of Nephrology/Society 

of Renal Pathology (ISN/ RPS)  [6-8]. The most 

advanced stage of LN is class VI, in which 

patients may require kidney transplantation or 

dialysis [7,8]. Renal function and 24 h-urine 

protein may be within the normal range. Clinical 

presentation may be silent on urinalysis [9]. LN 

can be characterized by leukocyturia, hematuria,  
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mild proteinuria, cellular casts and or more overt 
presentations including acute nephritic syndrome 

nephrotic syndrome or rapidly progressive renal 
failure [10]. Ethnic and racial differences may 
affect LN, including higher incidence of LN             
in Black, Hispanic and Asian compared with   
white patients, and higher proteinuria, severe 
underlying histopathology, higher serum 
creatinine in black & Hispanic [11]. LN is 
associated with a higher risk for progressive 
renal disease in males, frequent relapse, 
childhood onset, African or Hispanic race, 
incomplete remission and proteinuria >  4 g/day 
at diagnosis  [12]. 
    Standard treatment for LN includes the use               
of glucocorticoids and antimetabolite/immune-
suppressive drugs (cyclophosphamide, myco-
phenolate mofetil). In order to maintain a 
complete remission, after the maintenance phase, 
in addition to the standard treatment, add on 
therapies can be used. The European Medicines 
Agency (EMA) allows three add-on therapies 
targeting the BAFF/Bley’s (belimumab), type I 
IFN receptor (anifrolumab), or the non-nephrotic 
calcineurin inhibitor voclosporin [13]. Ongoing 
trials further support deplete insular B cells ± 
plasmacytes (CAR T cells and obinutuzumab 
instead of rituximab), or to deplete CD38-
positive plasmacytes (daratumab) or target the 
type I/I IFN JAK/STAT pathway (tofacitinib) in 
refractory SLE/LN [13]. 

Predictive factors of LN 

In the study of Galindo-Inquired et al., the risk of 

developing LN was significantly higher in men 

than in women [14]. In another study higher 

Systemic Lupus Erythematosus Disease Activity 

Index (SLEDAI) value, low albumin globulin 

ratio (AGR), anti nucleosome and positivity of 

immune-fluorescence in skin were associated 

with LN [15]. The AGR below one was the 

greatest predictor of appearance of LN, together 

with low levels of C3 and high levels of anti-

double stranded DNA   (anti-ds DNA) (Table 1) 

[15].  In a study in Seoul among 284 patients, 37 

patients developed LN [16]. Young age, low C3, 

low C4, high anti-ds DNA, anti-Sm [ hazard ratio 

(HR) 2.097] and low AGR were associated with 

higher risk of LN  [16]. This study reaffirms the 

usefulness of AGR value at disease onset as a 

predictor of risk for developing LN during the 

course of SLE [16]. A value  less  than  one  has  a 

higher predictive role for the development of LN 

[16]. The low AGR is explained by the higher 

level of globulins in total proteins, which is 

caused by various autoantibodies.  For every 100 

IU/mL increase in anti-ds DNA, the risk of 

subsequent LN increased by 1.29-fold [16]. High 

anti-ds DNA and erythrocyte sedimentation rate 

(ESR) during follow-up were risk factors for 

subsequent LN in SLE [16]. 

    High serum creatinine (>1.5 mg/dL) at disease 

onset      is the most commonly reported independent    

clinical laboratory predictor for ESRD in patients 

with SLE alone or LN [14, 17-20]. Other factors 

indicating an increased risk for ESRD are: higher 

chronicity index, high systolic blood pressure, 

black race, male sex, hypocomplementemia,  
class of LN (III, IV and V) and older age [14, 

17-20].  

Discussion 

According to the American College of 

Rheumatology (ACR) criteria, the presence of ≥ 4 

of 11 serological and/or clinical criteria is 

required for SLE calcification. The Systemic 

Lupus International Collaborating Clinics 

(SLICC) research group introduced a new set of 

classification criteria where ≥ 4 of 17 criteria need 

to be met. An observational study demonstrated 

the superiority of the SLICC criteria over the ACR 

by showing that the SLICC criteria allow SLE to 

be classified at an earlier stage of the disease  [21]. 

Despite aggressive treatment, approximately 60% 

of patients with LN do not achieve complete 

remission, and these patients have poor long-term 

outcomes [22-25]. Furthermore, 27-66% of 

patients with LN that is in remission have 

subsequent flares [26].  

    A retrospective cohort study in 2008-2018 on 

48 SLE patients, 20 patients developed LN [27]. 

There was no difference in the percentage of 

primary manifestations except for more discoid 

rash in the group without LN [27]. Predictors of 

subsequent LN were increased mean anti-ds 

DNA, high mean ESR and low mean serum 

complement [27]. In a big cohort of SLE patients 

in Latin America (COLOMBIA) LN developed in 

39% of patients [28]. Being male (OR 1.98), long 

disease duration (>10 years) (OR 1.48), positive  
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Table1: Predictors of developing LN 

Factor OR 95%CI P 

positive anti-ds DNA 8.58 1.06-1.47 ≤ 0.001 

Low C3 36.50 13.52-81.91 ≤ 0.001 

AGR ≤ 1 47.58 11.85-79.17 ≤ 0.001 

Male 1.27 1.04-1.55 ≤ 0.001 

Duration of SLE ≥ 10 years 1.37 1.08-1.74 ≤ 0.001 

Positive anti-SM 1.46 1.10-1.95 ≤ 0.001 

Smoker 1.66 1.22-2.25 ≤ 0.001 

Non-Smoker 0.56 0.41-0.77 ≤ 0.001 

LN, lupus nephritis; anti-ds DNA, anti-double stranded DNA; C3, complement component 3; AGR: albumin 

globulin ratio; SLE, systemic lupus erythematosus, anti-SM: anti-smooth muscle antibody 

Conclusion 

According to our literature review in patients with 

SLE, male sex, longer disease duration, smoking, 

low AGR, low complement, anti-dsDNA, high 

anti-SM is associated with disease progression to 

LN. 
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