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 Annotation: Systemic lupus erythematosus (SLE) is a multifactorial disease caused by a complex 
interaction of genetic and exogenous factors underlying multiple disorders of innate and acquired 
immunity, including hyperproduction of cytokines, pathological activation of B cells, disturbances in 
intracellular signaling of T cells, and clearance defects. cells undergoing apoptosis and necrosis. The 
purpose of this review is to analyze recent literature data regarding the prevalence and pathogenetic 
mechanisms of the development of kidney damage (lupus nephritis) in SLE. Among human autoimmune 
diseases, SLE is predominantly prevalent among females (female to male ratio is approximately 10:1). The 
dependence of kidney damage on the degree of activity and course of SLE was noted. Most often, lupus 
nephritis occurs in acute and subacute SLE. Lupus nephritis develops in 55% of adult patients with SLE and 
75% of children. The clinical picture of lupus nephritis, in most cases, is due to histological changes. 
Prognostically unfavorable clinical manifestations of lupus nephritis are nephrotic proteinuria, arterial 
hypertension, and a decrease in glomerular filtration rate for three months. Detection of subendothelial 
deposits, damage to more than 50% of the glomeruli, class IV lupus nephritis, including foci of fibrinoid 
necrosis and crescents, are considered predictors of deterioration in renal function.  

 Key words: systemic lupus erythematosus, lupus nephritis, chronic kidney disease, 
exogenous factors, risk factors, chronic renal failure. 

In recent years, the cause of the earlier and more frequent development of chronic kidney disease 
(CKD) in systemic lupus erythematosus (SLE) has been actively discussed [1,2]. According to 
modern concepts, SLE is based on a complex interaction of genetic and exogenous factors, leading 
to complex disorders of the innate and acquired immune system; hyperproduction of pro-
inflammatory cytokines; pathological activation of B cells; disruption of intracellular signaling of 
T cells; defect in the clearance of cells subjected to apoptosis and necrosis [3,4,8]. Among human 
autoimmune diseases, SLE is predominantly prevalent among females, with a female to male ratio 
of approximately 10:1 [22]. Moreover, in 88% of cases, the disease affects young women of 
childbearing age (20–40 years), although it can develop both in childhood and in old age in both 
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sexes. It is worth noting here that in older age groups, a relatively calm course of both lupus 
nephropathy and SLE is observed. Approximately 20% of patients develop SLE before the age of 
17 years. As indicated in international clinical guidelines, the involvement of the kidneys in the 
pathological process in SLE is most often formed due to the deposition of immune complexes in 
the glomeruli, which leads to the development of an inflammatory reaction in the glomeruli and, 
with progression, to the involvement of the renal interstitium in the process [10,48]. In addition, 
renal damage may be maintained by other mechanisms such as thrombotic microangiopathy 
[43,48]. As the researchers note, SLE is a classic manifestation of type V cardiorenal syndrome, 
when damage to the heart and kidneys develops simultaneously [24,30]. It is now recognized that 
CKD continues to have a major impact on the life prognosis of patients with SLE.  

Prevalence of chronic kidney disease in systemic lupus erythematosus 

Kidney lesions in SLE (lupus nephritis, lupus nephritis, lupus nephropathy) develop in acute and 
subacute SLE with high immunological activity, less often in its chronic course [10]. S.A. 
Tripolka, I.Yu. Golovach and E.A. Dyadyk indicate that most renal disorders usually appear within 
the first 6-36 months after the diagnosis of SLE [28]. There is evidence that the risk of developing 
lupus nephritis in patients with SLE 5 years or more after the onset of the disease is relatively 
small [10,14,39]. Many researchers argue that lupus nephritis is more common in children with 
SLE (clinically diagnosed in 70–75%) and is more severe than in adults [10,14]. A.V. Alexandrov, 
L.N. Shilova, N.V. Aleksandrova et al analyzed data from 60 patients with a definite diagnosis of 
SLE with various clinical manifestations. As the researchers note, kidney damage was extremely 
diverse and was detected in 24 (40%) patients with SLE. In the vast majority (15 people), lupus 
nephritis developed within the first 6 years from the onset of the disease; in 12% of patients, kidney 
damage was the first manifestation of SLE [1]. According to the literature, clinical and laboratory 
manifestations of kidney damage in SLE are observed in 30-80% of cases, and morphological 
changes in the renal tissue occur in almost every patient [26]. In a number of studies, the presence 
of CKD based on the K/DOQI classification, Kidney Disease Outcomes Quality Initiative, 2007, 
was established in 83% of patients with SLE [24]. Moreover, in 50% of SLE patients with CKD, 
grade C2 of the disease was detected [24]. In one study, among 64 patients with SLE, clinical and 
laboratory manifestations of kidney damage were noted in 48 people in 75% of cases [26].  

Lupus nephritis. 

It is important to emphasize that lupus nephritis occurs in 60% of adults and 80% of children. As 
already mentioned, lupus nephritis is less often recorded in chronic SLE. In patients with SLE, 
kidney damage can occur in the form of chronic glomerulonephritis, rapidly progressive 
glomerulonephritis, acute kidney injury, nephrotic syndrome, interstitial nephritis, or (less 
commonly) distal tubular acidosis, a progressive decrease in glomerular filtration rate, often with 
hyperkalemia [10]. It is believed that lupus nephritis is a model of immune complex inflammation, 
the mechanism of development of which reflects the pathogenesis of SLE [14]. Pronounced 
activation of B lymphocytes, which play an important role in providing humoral immunity, is 
accompanied by the production of autoantibodies, primarily to nuclear and cytoplasmic proteins, 
followed by the formation of circulating immune complexes (CIC). From a pathophysiological 
point of view, it must be remembered that when encountering an antigen or stimulation by T 
lymphocytes, some B lymphocytes are transformed into plasma cells capable of producing 
antibodies [10]. It is equally important to note that in SLE, activated B lymphocytes begin to 
intensively produce cytokines, which from cell to cell transmit an inflammatory signal at the level 
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of deoxyribonucleic acid (DNA) [12]. In patients with SLE, autoantibodies to double-stranded 
DNA are closely related to the activity of lupus nephritis and are detected as part of immune 
complexes in the glomeruli of the kidneys. Deposition of CEC on renal structures is accompanied 
by activation of monocytes and macrophages, resulting in increased damage to the glomerular 
vascular endothelium, apoptosis and blood flow disorders in the microvasculature [46,47]. It has 
been established that macrophages transmit to T lymphocytes simultaneously the processed 
antigen and interleukin-1, which prepares surface receptors on T helper cells to bind the 
transmitted antigen [40,44].  

Here we would like to note that the rate of CEC clearance is greatly influenced by sex hormones, 
in particular estrogens, which slow down their elimination [22]. Perhaps this is one of the reasons 
for the more frequent detection of autoimmune diseases and SLE in women, among others. As 
noted in the works of V.A. Nasonova, among the important mechanisms of the development of 
SLE and, possibly, lupus nephritis, a special place is occupied by the slowdown in the elimination 
of CECs from the bloodstream with an increase in their circulation time, which is associated with 
the failure of macrophages and monocytes [22]. In addition, the elimination of CEC is also ensured 
by peripheral blood erythrocytes (through their binding to complement receptors C3). As a rule, 
when interacting with complement receptors, immune complexes lose the ability to be fixed in the 
tissues of target organs, in particular the kidneys. In SLE, a genetic defect is recorded that disrupts 
the receptor link for binding immune complexes, which leads to an increase in circulation time 
and deposition. It was previously shown that some patients with SLE have a genetic deficiency of 
complement C4, the marker of which is part of the HLA/Human Leukocyte Antigens and is often 
detected in carriers of HLA B8 [40]. Apparently, the frequent development of lupus nephritis at 
the onset and exacerbation of SLE (in acute and subacute course of the disease) are explained by 
a consistently increased level of immune complexes, the property of auto-antibodies (small size 
and easy solubility), which determine the damaging activity of the CEC. It must be said that small-
sized and soluble immune complexes are poorly phagocytosed and circulate in the bloodstream 
longer [22]. The direct participation of the complement system in the development and progression 
of lupus nephritis is confirmed by the fact that complements are found in the focus of damage to 
kidney tissue (immunohistochemical studies reveal deposits of complement C3 and C1q in the 
glomeruli), their activity in the blood increases and the consumption of individual complement 
components (C1-C3) - C4-C5) [5]. In particular, in SLE, deficiency of early components of the 
complement system plays a role in the development of lupus nephritis. However, elevated anti-
DNA antibody titers and low levels of complement C3 and C4 in the blood often indicate active 
lupus [28]. Along with the CEC, damage to the glomeruli is also promoted by damage to the 
endothelium by antiphospholipid antibodies, disruption of the production and biological action of 
nitric oxide, and the formation of microthrombosis. Taken together, disruption of the integrity of 
the glomerular basement membrane, changes in charge selectivity and fluctuations in 
intraglomerular pressure provoke proteinuria and often increased blood pressure. 

According to the literature, proteinuria >0.5 g/day (or more than 3 “+” when determined by a test 
strip) and/or the presence of cellular accumulations, including accumulations of red blood cells 
and casts, tip the scales regarding the diagnosis of kidney damage in SLE [45,46] . A urine 
albumin/creatinine ratio of >0.5 and the presence of more than 5 erythrocytes and/or more than 5 
leukocytes per field of view on urine sediment microscopy to rule out infection are considered 
very valuable. The results of a histological study of nephrobiopsy specimens confirming the 
presence of immune complex kidney damage characteristic of lupus nephritis are also of 
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undoubted value [44]. Many researchers have noted that the technique of nephrobiopsy plays an 
important role in pathomorphological interpretation. To adequately assess the histopathological 
changes in lupus nephritis, the required biopsy sample should contain from 8 to 25 glomeruli 
[6,7,28]. It is important to remember that patients with SLE and proteinuria less than 0.5 g/day are 
not eligible for a kidney biopsy. Nephrobiopsy should be performed in most patients with SLE 
who have signs of kidney damage, not only to establish the diagnosis, but also the type of lupus 
nephritis [28]. As noted in clinical guidelines [10], the presence of all immunoreactants in the 
nephrobiopsy is called “full house” and makes the diagnosis of lupus nephritis highly probable 
even in the absence of other clinical and serological markers of SLE. Depending on the 
histopathological picture of the nephrobiopsy, the following morphological types of lupus 
nephritis are distinguished (classification ISN, International Society of Nephrology / RPS, Renal 
Pathology Society):  

I. Minimal mesangial changes; 

II. Mesangial proliferative changes with deposits in the mesangium; 

III. Focal proliferative changes in the glomeruli; 

IV. Diffuse (≥50% of glomeruli) proliferative changes; 

- diffuse segmental proliferative (IV-S, > 50% of affected glomeruli) with segmental changes; 

- diffuse global proliferative (IV-G, >50% of affected glomeruli) with global changes; 

V. Membranous glomerulonephritis; 

VI. Advanced glomerulosclerosis: 

As the researchers point out, the involvement of >50% of the glomeruli in the pathological process 
is designated as diffuse changes, and <50% of the glomeruli as focal; Changes that cover more 
than half of the glomerular capillaries are considered global, and segmental changes are considered 
to be less than half [6,28]. Different types of lupus nephritis have different histological, clinical 
and prognostic characteristics, and they can often overlap [28]. With type I lupus nephritis, there 
are no clinical symptoms of kidney damage. In a number of patients with types I or II of lupus 
nephritis, nephrotic level proteinuria may appear as a result of lupus podocytopathy. In this 
category of patients, electron microscopic examination reveals spreading of the podocyte feet. 
Approximately 10–15% of patients with lupus nephritis experience a decrease in glomerular 
filtration rate, arterial hypertension and massive proteinuria within three months. As a rule, these 
changes are observed in type IV lupus nephritis, and in such patients, nephrobiopsy often reveals 
foci of fibrinoid necrosis and crescents. Although nephrotic proteinuria and arterial hypertension 
are also recorded in type III lupus nephritis. Consequently, types III and IV lupus nephritis will 
require active immunosuppressive therapy and monitoring of renal function [10]. In clinical 
practice, the classification of lupus nephritis proposed by is also used I.E. Tareeva. This 
classification is convenient in that, depending on the clinical features, nature of the course and 
prognosis of the disease, it identifies several variants of lupus nephritis [27,29].  

1. Active nephritis. 

- Rapidly progressive lupus nephritis; 

- Slowly progressive lupus nephritis; 
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A. with nephrotic syndrome; 

B. with severe urinary syndrome; 

2. Inactive nephritis with minimal urinary syndrome or subclinical proteinuria. 

Conclusion. Summarizing the literature data, it should be noted that in SLE, kidney damage is one 
of the most common, severe and prognostically unfavorable forms of the disease. It is the 
involvement of the kidneys in the pathological process that determines the future prognosis of 
these patients in relation to the disease, and complications associated with lupus nephritis are the 
main cause of mortality in this category of patients.  
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