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ABSTRACT

The severe and recurrent signs of a systemic form of lupus is lupus nephritis (LN). Keeping chronic kidney
disease (CKD) at rest is the primary objective of LN care. The prognosis and quality of life for people with
systemic lupus nephritis are significantly affected by the onset of LN, which impacts up to 60% of them. In
more recent years, new medications that stop the progression of kidney damage and particular pathways have
been identified, and the method for diagnosing to LN has been improved. Restoring normal renal function or,
at least, stopping the progressive loss of kidney function is the primary goal of treatment for lupus nephritis.
Depending on the type of lesion, numerous treatments are used. Another multisystem autoimmune ailments
that often affects the kidneys is systemic lupus erythematosus. The most frequent cause of damage to kidneys
among individuals having systemic lupus erythematosus is lupus nephritis (LN), that additionally presents an
elevated risk for morbidity as well as mortality. The cause of lymphoplasma is varied. This heterogeneity is
probably caused by environmental as well as genetic variables. Although our understanding of the
pathogenesis of LN has grown, here have been few improvements in treatment, and the risk of kidney failure
remains too high. The present version of the Core Curriculum of Nephrology provides an in-depth discussion
of the most recent information about the pathophysiology, diagnosis, medical treatment, and epidemiology of
LN.
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INTRODUCTION

Since one of the distinctive facial SLE rashes depicts a wolf's bitemark, the term "lupus” is derived from the
Latin term for "wolf." Hippocrates, the "father of medicine,” documented the first appearance of lupus
approximately 400 BC. It became debated throughout 1700 to 1800s as to whether lupus was linked to syphilis
or tuberculosis. From being conceived of as just a cutaneous sign, lupus has evolved into a multisystemic
condition that impacts all parts of the body. More than half of patients with systemic lupus erythematosus
(SLE) possess lupus nephritis. Patients with this condition experience greater rates of morbidity and death due
to, among other things, they have a tendency more likely to acquire chronic kidney disease, requiring renal
replacement therapy in around twenty-five. But in addition to help improve outcomes with lupus nephritis
patients, early and accurate determination of the condition as well as prompt beginning of treatment are
critical. Type-3 hypersensitivity responses, which result in the growth of immune-mediated complexes, are
the primary root cause of it. An immune-mediated complex referred to as anti-dsDNA is produced whenever
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anti-double-stranded DNA (anti-dsDNA) assigns to DNA. These immune complexes reside in close proximity
of the kidney's glomerular basement membrane on the mesangium, subendothelial, and/or subepithelial
regions. As a result, the immune system's complement response is activated, provoking an influx of
neutrophils and other inflammatory cells and the occurrence of lupus nephritis, a response to inflammation.
Despite lupus nephritis is mainly brought about through an immune system response, an SLE patient may also
be susceptible to having it through heredity. For instance, mutations in the APOL1 gene found just in African
American populations with SLE and polymorphisms in the allele coding for the immunoglobulin receptors on
macrophages were associated to a propensity to lupus nephritis..[1,2,3,4,5,6,7]

EPIDEMIOLOGY

Approximately 40% of individuals with systemic lupus erythematous (SLE) additionally suffer from lupus
nephritis (LN). Immune-suppress medication improvements have significantly improved the long-term
outlook of LN patients. There is evidence indicating that the 2000s witnessed a plateau in the improvement of
LN outcomes. For the previous ten years, the incidence of developing LN-related end-stage renal disease
(ESRD) at 5 ten, and 15 years of age remained 11%, 17%, and 22% (95% confidence intervals [CI]: 10%—
12%, 16%—-18%, 20%—-23%) with current induction and maintenance sessions.

[8,9,10]
LUPUS NEPHRITIS STAGES

A healthcare provider might identify the stage or classification of lupus nephritis based on the findings of the
kidney biopsy. The six classes, or stages, are based on:

A less severe form of mesangial lupus nephritis, or
CLASS-1

The kidneys typically are not seriously harmed in this classification. There are however no obvious signs or
indicators.

Proliferative mesangial lupus nephritis, is referred to as class 2,

CLASS- 2 will demonstrate some impairment of the kidneys. Furthermore, they may be tiny amounts of
protein, blood, or both in the urine. Furthermore, they may be tiny amounts of protein, blood, or both in the
urine.

Classified as localized lupus nephritis,
CLASS- 3.

The first group pertains to an injury to the kidney that impacts less than 50% of the glomeruli. Additionally,
there will be higher amounts of blood, protein, or both in a person's urine. Further, they may have tachycardia.

Class 4, or diffuse lupus nephritis
Class 4 involves damage to more than half of the glomerulus. A person will have high blood pressure. They
may require dialysis as kidney function begins to worsen.

Class 5, or membranous lupus nephritis

This classification involves thickening and scarring of the important structures within the kidney. A person
will have high levels of blood, protein, or both in their urine as well as high blood pressure. They may also
require dialysis or a kidney transplant.
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Class 6, or advanced sclerosing lupus nephritis

This is the final classification. It involves damage to more than 90% of the important blood vessels in the
kidney. A person will likely require dialysis or a Kkidney transplant.[11] clinical features
The diversity of the clinical presentations of LN ranges from asymptomatic hematuria/proteinuria,
hypertension, overt nephritic and nephrotic syndromes, rapidly progressive glomerulonephritis, and ESRD
needing renal replacement therapy[12]. LN, like other more severe manifestations of SLE, is more common
in African Americans, Asian/Pacific Islanders, and Hispanic patients[13]. There are risk factors that help us
identify patients at an elevated risk of developing end-stage renal disease. Some risk factors are demographic,
like male sex, young age, and African or Hispanic ethnicity; some are clinical, like anemia, elevated serum
creatinine, and hypertension on the biopsy time ; and some are histopathological, like proliferative nephritis
(class 111 or 1V) and high chronicity or activity indices. It must be noted that the clinical phenotype cannot
predict the class of LN. For example, in a series of 21 patients with SLE and isolated urinary abnormalities,
the biopsies of 13 patients showed LN class Ill, 1V, or V.[14_16] PATHOPHYSIOLOGY OF LUPUS
NEPHRITIS SLE is a chronic inflammatory and autoimmune disease[17,18]. Systemic autoimmunity can lead
to damage to tissues and organs; commonly, the kidney is injureous In patients with certain genetic
polymorphisms (eg, those involved in DNA clearance, the complement pathway), exposure to specific
environmental triggers can precipitate autovaccination against endogenous nuclear material and development
of SLE[17_19]

A form of glomerulonephritis, LN can occur as a result of autoantibody-containing immune complex
accumulation, local complement activation, leukocyte recruitment, and intrarenal cytokine signaling, which
can lead to inflammation of the kidneys and contribute to glomerular and tubulointerstitial damage[17_19,22]
The location of immune complex accumulation and complement activation determines the type of glomerular
cell that is preferentially injured, defining the different histopathological classes of lupus nephritis (please see
page 5 of this publication)[19,22].

Continued kidney inflammation can result in renal cell loss and nephron atrophy Episodes of increased disease
activity, called renal flares, typically result in irreversible nephron loss that severely shortens renal life
span[21,23].Nonimmune mechanisms of renal damage include disruption of cell-to-cell interactions,
compromising the maintenance of nephron structures. Abnormal vascular function leads to tissue hypoxia and
tubular atrophy, and renal fibrosis results from ischemia and hypertension. As -nephron atrophy continues,
compensatory hyperfiltration and other mechanisms in the remaining nephrons cause a rise in intraglomerular

pressure and glomerular stress. Independent of SLE disease activity, compensatory hyperfiltration and
consequent increases in nephron loss may occur, driving progression of CKD.[17,21]

ANTIBIOTICS AND APOPTOSIS OF LUPUS NEPHRITIS

Lupus nephritis is characterized by renal deposition of immune complexes. IgG antinuclear autoantibodies
against components such as DNA and nucleoprotein are commonly found in the glomeruli and serum of
individuals with lupus nephritis [23]. Circulating immune complex antibodies have been shown to more
readily bind DNA but not glomerular basement membrane antigens whereas IgG from the glomeruli of SLE
patients readily bound DNA, glomerular basement membrane antigen, proteoglycan, and heparan sulfate [24].
However, after treatment with heparitinase glomerular deposition of IgG was decreased, indicating potential
direct glomerular basement membrane binding and immune complex formation through heparan sulfate by
some anti-DNA autoantibodies [24].In vitro, nucleosome and Clg deposition to glomerular
endothelial cells is at least partially mediated by surface heparan sulfate and allows for subsequent binding of
autoantibodies against nucleosomes that may be pathogenic and the autoantibodies against the C1g may
further drive pathogenesis [25]. Conversely, after passage through Sepharose with glomerular basement
membrane antigen, renal eluates lost the ability to bind glomerular basement membrane but still possessed the
ability to bind DNA indicating a role for circulating immune complex glomerular deposition, suggesting that
both mechanisms of deposition may play a role in lupus nephritis pathogenesis [24].

The ability to form immune complex depositions and where said immune complexes are formed varies based
on the individual autoantibody involved [26]. In mouse models using various anti-DNA antibodies, mesangial
and subendothelial immune complex depositions were correlated with proliferative glomerulonephritis,
neutrophil infiltration, and proteinuria; diffuse fine granular mesangial and extraglomerular vascular immune
complex depositions were correlated with proliferative glomerulonephritis and proteinuria; dense
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intramembranous and intraluminal immune complex depositions were correlated with thickening of the
capillary walls, mesangial interposition, mesangial expansion, aneurysmal dilatation, blockage of the capillary
loops of the glomeruli within the lumen, and extensive proteinuria; and mesangial and extraglomerular
vascular immune complex deposition correlated with slight segmental mesangial expansion and no associated
proteinuria [26].

DIAGNOSIS

The diagnosis of lupus nephritis begins with a medical history, physical exam, and evaluation of symptoms.
And other tests tests to make or confirm a diagnosis. Tests used in diagnosing kidney problems include urine
tests, blood tests, imaging tests such as ultrasound, and kidney biopsy. In case of suspicion of LN, the
proteinuria threshold at which a kidney biopsy is indicated is not defined. In practice, this procedure is
proposed when the proteinuria level is >500 mg/day. Observational data show that proteinuria between 500
and 1000 mg/day is already associated with significant kidney damage [27] and also that “low-grade”
proteinuria does not exclude significant kidney injury in LN [28].

Standard treatment of severe lupus nephritis

Increased awareness of severe forms of LN can help to improve the treatment and outcome. According to the
Joint EULAR/ERA-EDTA, patients with class 111 or IV LN and high activity index should start therapy with
three intravenous (iv) methylprednisolone pulses (MPP) and an immunosuppressive agent, mycophenolate
mofetil (MMF) or cyclophosphamide (CYC). After MPP, patients should receive oral prednisone at
progressive lower dosage (29). The Aspreva Lupus Management Study (ALMS) demonstrated that 3 g of
MMF and monthly iv CYC pulses have the same efficacy and similar side effects in Caucasians and in Asian
patients while in “other ethnicities”, including African-Americans and Hispanics participants, MMF was
significantly more effective than CYC (30). After these results, MMF became the drug of choice in LN patients
with these ethnicities. However, in the ALMS, only half of patients achieved response at six months, defined
as >50% reduction of proteinuria and stabilization of renal function (31).

First line therapy for patients with severe lupus nephritis.

Induction therapy
e Class I1/1V lupus nephritis
 Intravenous (1V) pulse methylprednisolone (500 mg to 1 g) daily for 3 days followed by prednisone 1
mg/kg/ day (crescents on biopsy) or 0.5 mg/kg/day (no crescents). Taper after few weeks to lowest effective
dose
e Mycophenolate mofetil (MMF) 2-3 g/day for 6 months or cyclophosphamide (CYC) in 2 different
regimens:
o High-dose IV regimen (500-1000 mg/m2 monthly x 6 doses)
o Low-dose IV regimen (Euro-lupus: 500 mg IV every 2 weeks x 6 doses)
« Patients who fail improving on MMF, switching to CYC is considered. Patients who fail to respond to CYC
consider switching to MMF.
e In patients who fail responding to both, they are candidates for rituximab, calcineurin inhibitors
(cyclosporine, tacrolimus), or a combination of calcineurin inhibitors and low-dose MMF.
e The combination of MMF with a calcinurine inhibitors (CNI) (especially tacrolimus (TAC) might be a
therapeutic option, especially in nephrotic-range proteinuria
o Anticoagulant therapy: Anticoagulant therapy should be considered in nephrotic syndrome with heavy
proteinuria and serum albumin less than 20 g/L. class 5 lupus nephritis
o Oral prednisone 0.5 mg/kg/day for 6 months; plus MMF 2-3 g/day for 6 months
« Calcineurin inhibitors (cyclosporine/tacrolimus) can be added to MMF: use caution in patients with renal
insufficiency or hypertension.
e IV CYC if other therapies fail
1. B)
Adjunctive therapies
e Hydroxychloroquine
« Angiotensin-converting enzyme (ACE) inhibitor or angiotensin-receptor blocker (ARB) if proteinuria >0.5
9/24 h
e Control blood pressure (BP): should be <130/80
« Statin therapy if low-density lipoprotein (LDL) cholesterol >100 mg/dL
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« Stop smoking

DRUGS USED IN LUPUS NEPHRITIS

1.1

Cyclophosphamide

e The two commonly recommended IV regimens are as follows:

e High dose: Monthly boluses of 0.5-1.0 g/m2 IV x 6 months

o Low dose (Euro-Lupus protocol): 500 mg IV every 2 weeks x 6 doses

« Low-dose therapy is associated with fewer serious infections and less risk of infertility, but some patients
may fail to respond to lower doses

e IV dosing regimens (compared with oral) result in a lower total CYC exposure, which is important when
considering effects on fertility and bladder toxicity.

e Premature ovarian failure risks correlate with the cumulative dose of CYC (>10-15 g total dose) and the
age of the patient (>30 years) [32].

« Anti-Mullerian hormone measurement can be used to determine ovarian reserve, but its clinical value is
unclear.

Consider rituximab 1 g IV plus CYC 500-750 mg IV for resistant disease, followed by the same 14 days later.
« Describe a protocol for using monthly IV CYC

Level of evidence:1, GoR: A, mean+SD:8.57+1.12, percentage of agreement: 100%

Level of agreement: High

1. a)

Prior to CYC

o Premedication 15-30 min prior to CYC: dexamethasone 10 mg, and ondansetron (Zofran) 8 mg or
ganisetron (Kytril) 1 mg in 100 cc normal saline 1V

e Mesna (25% of CYC dose in milligrams) in 250 cc normal saline

2. b)

CYC infusion

« CYC 0.5-1.0 g/m? of a body surface area in 1000 cc normal saline for initial dose. If creatinine clearance
is less than 35-40 cc/minute, then start initial dose at 0.5 g/m? of bovine serum albumin. If on dialysis, give
0.4-0.5 g/m? 8-10 h before or after dialysis.

3.0

Post CYC infusion

e Mesna (25% of CYC dose in mg) in 250 cc normal saline

4. d)

Follow-up patients for hematuria and cancer bladder whenever feasible.

5. €)

To prevent premature gonadal failure from long-term therapy, consider using gonadotropin-releasing hormone
(Leuprolide) 3.75 mg intramuscularly (IM) 10 days prior to each monthly CYC dose or testosterone
supplementation (200 mg IM every 2 weeks) for men (data is limited) [36].

« €) Maintenance after the CYC course

e Maintenance with AZA or MMF

1. 11

B cell therapy in lupus nephritis

o Role of B cell depletion therapy

Lupus nephritis is characterized by a complicated interplay of immunologic disturbances and renal damage
caused by the development of pathogenic autoantibodies and immune complexes, which activate complement
and cause inflammatory cell infiltration in the kidney. B lymphocytes are key players in this process because
they are the progenitors of plasma cells, which create pathogenic autoantibodies, and they also serve as antigen
presenters for T lymphocytes [33].

« Rituximab (anti-CD20)

Loading: 1 gondays 1 and 15

Maintenance dose: 500 mg IV every 6 months

e Ocrelizumab (anti-CD20)

The first dose is a 300-mg intravenous infusion given over 2.5 h, followed by another 300 mg intravenous
infusion 14 days later.

Then, every 6 months, a 600-mg intravenous infusion is given over 3.5 h.
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e Obinutuzumab (anti-CD20) [34]Obinutuzumab is a humanized type Il anti-CD20 monoclonal antibody
that binds to the CD20 antigen in a different way than type | anti-CD20 antibodies (1000mg/40ml).

o Epratuzumab (anti-CD22)

o Epratuzumab is a recombinant humanized monoclonal 1gG antibody to CD22 that promotes antibody-
dependent cellular cytotoxicity and depletes B cells. Epratuzumab is thought to alter B cell function without
killing them; however, the exact mechanism of action is unknown.

o Targeting B cell survival factors

« Belimumab

Indicated for active lupus nephritis in patients who are receiving standard therapy.

v

Initial: 10 mg/kg IV g 2 weeks x 3 doses, THEN

Maintenance: 10 mg/kg IV q 4 weeks

SC

Initial: 400-mg dose (two 200-mg injections) sc g week x 4 doses, THEN

Maintenance: 200 mg sc q week thereafter. Transitioning from IV to SC dosing at any time after completing
the first 2 1V doses.

If transitioning, administer first sc dose of 200 mg 1-2 weeks after the last IV dose [35].

o Atacicept

Atacicept inhibits B cell stimulation by binding to both BLys and a proliferation-inducing ligand (APRIL).
Atacicept is thought to impair mature B cells and plasma cells while having little effect on progenitor and
memory B cells.

MANAGEMENT OF LUPUS NEPHRITIS IN CHILDREN

Childhood-onset systemic lupus erythematosus (cCSLE) has an incidence of 0.3 to 0.9 per 100,000 children-
years and a prevalence of 3.3-8.8 per 100,000 children with higher prevalence rates in non-white populations
including Asians [37]. About 10-20% of cases of SLE are diagnosed during childhood with a median age of
onset of 11-12 years, and these patients have increased disease severity and lower survival rates [38]. Renal
disease occurs in 50-75% of all cSLE patients, mostly within the first two years of diagnosis [38,39]. As per
the American College of Rheumatology (ACR) criteria, lupus nephritis is defined as persistent proteinuria
(>0.5 g/day or >3+ by dipstick) and/or cellular casts in the urine. A spot urine protein/creatinine ratio of >0.5
can be substituted for the 24-hour urine protein measurement and an ‘active urinary sediment’ (>5 RBC/high
power field (hpf), >5 WBC/hpf in the absence of infection, or cellular casts limited to red blood cells or white
blood cell casts) can be substituted for cellular casts [40]. Initial manifestations of renal disease range from
minimal proteinuria and hematuria to nephrotic-range, rapidly progressive glomerulonephritis, severe
hypertension, and acute kidney injury. The frequency of nephritis in patients with SLE is significantly higher
in African Americans, Asians (40-82%) and Hispanics than in whites (29%) and is higher in men [41].
Nephritis is a major risk factor for morbidity and mortality in SLE and 10% of patients with lupus nephritis
will develop end stage renal disease (ESRD) with a higher risk in patients with more severe histological classi-
fication (44% over 15 years) [5].

INDUCTION

THERAPY

The consensus treatment plans for induction therapy recommend either intravenous cyclophosphamide (IV-
CYC) or mycophenolate mofetil (MMF) along with steroids for a duration of 6 months. Consensus was
reached to administer a total of 6 monthly IV-CYC dosages (starting with 500 mg/m2 and increasing based
on tolerance and WBC nadir to a maximum dosage of 1,500 mg). In the adult literature, this standard dosing
regimen (designated the NIH regimen) has been compared to a low dose (or Euro-lupus) regimen which
consists of 500 mg IV-CYC every 2 weeks for 6 treatments followed by initiation of maintenance therapy.
These regimens have shown a similar efficacy in the populations studied and the ACR recommends this
regimen for IV-CYC induction in patients who are white with European background[42]. The KDIGO
guidelines also include option for oral cyclophosphamide (1.0-1.5 mg/kg/day, maximum 150 mg/day) for 2-4

months [43]. MMF is recommended at a dose of 600 mg/m2/dose (maximum 1,500 mg) twice daily. This is
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similar to European pediatric consensus dosing regimens (1200 mg/m2/day, maximum 2000 mg/day; when
poor response option to increase to maximum of 1800 mg/m2/day, maximum dose 3000 mg/day) [44].
African-Americans and Hispanics with lupus nephritis may respond less well to IV-CYC than patients of
white or Asian races; thus, MMF is the preferred agent for these populations [43]. Observational studies and
a recent single center trial from India suggest a comparable rate of response with either IV-CYC (both dosing
regimens studied) or oral MMF [45_47]. However, one pediatric study in the Indian population detected better
efficacy of MMF compared with 1V-CYC induction [48].

Adjunctive therapy

Hypertension should also be addressed aggressively, as it can both be a symptom of LN and cause long-term
renal disease. A renin-angiotensin-aldosterone system blockade is recommended in non-pregnant patients, as
it has both antiproteinuric and antihypertensive effects [49]. Although all calcium channel blockers (CCBs)
are equally effective in lowering blood pressure, non-dihydropyridine CCBs, such as diltiazem and verapamil,
have the additional property of reducing proteinuria similar to angiotensin-converting enzyme
inhibitors(ACEI) as well as slowing the decline in renal function [50].

Statin therapy should be considered on the basis of lipid levels in the active phase of LN and long-term
cardiovascular risk factors. Statins have been shown to reduce proteinuria and thus are a useful adjunct [51].
In addition, statins may have other non-lipid-related immunosuppressive benefits, such as reduction in serum
immunoglobulin G (1gG), anti-dsDNA Abs, and proteinuria [52], and can improve long-term outcomes in
SLE [53].

Maintenance therapy

it has been best studied with MMF and azathioprine (AZA), each having different advantages and
disadvantages. MMF is superior to AZA in maintaining remission [54], with neither drug showing superiority
in the side-effect profile. In the United States due to the teratogenic side effects, MMF has a black box warning
regarding its use in pregnancy. For clinical use, there are now in place shared risk evaluation and mitigation
strategies to ensure the safe use of MMF [55]. Patients who achieve remission of LN and wish to conceive or
become pregnant should be transitioned to AZA given the safety in pregnancy and fact that flares of LN on
AZA remain rare [56].

REFERENCE

1.LiuG,WangH, LeJ, LanL, XuY, Yang Y, Chen J, Han F. Early-stage predictors for treatment responses
in patients with active lupus nephritis. Lupus Mar;28(3):283289. [PubMed

2. Rivera F, Lopez-Gomez JM, Pérez-Garcia R. Clinicopathologic correlations of renal pathology in Spain.
Kidney Int 2004,66:898-904. [Pubmed]

[JCRT2405711 | International Journal of Creative Research Thoughts (IJCRT)www.ijcrt.org | g620


http://www.ijcrt.org/
https://pubmed.ncbi.nlm.nih.gov/30682900
http://www.ncbi.nlm.nih.gov/pubmed/15327378

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 5 May 2024 | ISSN: 2320-2882
3. Almaani S, Meara A, Rovin BH. Update on lupus nephritis. Clin J Am Soc Nephrol. 2017;12(5):825-3

4. Jorge A, Wallace ZS, Lu N, Zhang Y, Choi HK. Renal Transplantation and Survival Among Patients With
Lupus Nephritis: A Cohort Study. Ann Intern Med. 2019 Feb 19;170(4):240-247. [PMC free article]

[PubMed]
5. Kidney Transplants in Patients With Lupus Nephritis. Ann Intern Med. 2019 Feb 19;170(4) [PubMed]

6.Goyal N, Weiner DE, Levey AS. Kidney Transplantation in Lupus Nephritis: Can We Do Even Better? Ann
Intern Med. 2019 Feb 19;170(4):266-267. [PubMed]

7. Jorge A, Wallace ZS, Lu N, Zhang Y, Choi HK. Renal Transplantation and Survival Among Patients With
Lupus Nephritis: A Cohort Study. Ann Intern Med. 2019 Feb 19;170(4):240-247. [PMC free article]

[PubMed]
8.Kidney Transplants in Patients With Lupus Nephritis. Ann Intern Med. 2019 Feb 19;170(4) [PubMed]

9.Goyal N, Weiner DE, Levey AS. Kidney Transplantation in Lupus Nephritis: Can We Do Even Better? Ann
Intern Med. 2019 Feb 19;170(4):266-267. [PubMed]

10. Darragh O'Carroll, MD — By Rachel Ann Tee-Melegrito on October 11, 2022

11. Risk of end-stage renal disease in patients with lupus nephritis, 1971-2015: a systematic review and
Bayesian meta-analysis. Tektonidou MG, Dasgupta A, Ward MM. Arthritis Rheumatol. 2016;68:1432—
1441. [PMC free article] [PubMed] [Google Scholar]

12. Racial and ethnic differences in the prevalence and time to onset of manifestations of systemic lupus
erythematosus: the California Lupus Surveillance Project. Maningding E, Dall'Era M, Trupin L, Murphy LB,
Yazdany J. Arthritis Care Res (Hoboken) 2020;72:622_625[PubMed]

13. Fanouriakis A, Kostopoulou M, Cheema K, et al. 2019 update of the joint European league against
rheumatism and European renal association-European dialysis and transplant association [EULAR/ERA-
EDTA] recommendations for the management of lupus nephritis. Annals of the Rheumatic Diseases.
2020;79(6):713-723

14. Moroni G, Vercelloni PG, Quaglini S, et al. Changing patterns in clinical-histological presentation and
renal outcome over the last five decades in a cohort of 499 patients with lupus nephritis. Annals of the
Rheumatic Diseases. 2018;77(9):1318-1325

15. Christopher-Stine L, Siedner M, Lin J, et al. Renal biopsy in lupus patients with low levels of proteinuria.
The Journal of Rheumatology. 2007;34(2):332-335

16. Anders HJ, Saxena R, Zhao MH, Parodis I, Salmon JE, Mohan C. Lupus nephritis. Nat Rev Dis Primers.
2020;6(1):7. doi:10.1038/s41572-019-0141-9

17.Almaani S, Meara A, Rovin BH. Update on lupus nephritis. Clin J Am Soc Nephrol. 2017;12(5):825-835.
d0i:10.2215/CIN.05780616

18. Anders HJ, Rovin B. A pathophysiology-based approach to the diagnosis and treatment of lupus
nephritis. Kidney Int. 2016;90(3):493-501. do0i:10.1016/j.kint.2016.05.017

19.Dall’Era M, Kalunian K, Eaddy M, et al. Real-world treatment utilization and economic implications of
lupus nephritis disease activity in the United States.J Manag Care Spec Pharm. 2023;29(1):36-45.
d0i:10.18553/jmcp.2022.21496

IJCRT2405711 | International Journal of Creative Research Thoughts (IJCRT)www.ijcrt.org | g621


http://www.ijcrt.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6739121/
https://pubmed.ncbi.nlm.nih.gov/30665236
https://pubmed.ncbi.nlm.nih.gov/30665235
https://pubmed.ncbi.nlm.nih.gov/30665233
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6739121/
https://pubmed.ncbi.nlm.nih.gov/30665236
https://pubmed.ncbi.nlm.nih.gov/30665235
https://pubmed.ncbi.nlm.nih.gov/30665233
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5071782/
https://pubmed.ncbi.nlm.nih.gov/26815601
https://scholar.google.com/scholar_lookup?journal=Arthritis+Rheumatol&title=Risk+of+end%E2%80%90stage+renal+disease+in+patients+with+lupus+nephritis,+1971-2015:+a+systematic+review+and+Bayesian+meta%E2%80%90analysis&volume=68&publication_year=2016&pages=1432-1441&pmid=26815601&
https://pubmed.ncbi.nlm.nih.gov/30682900

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 5 May 2024 | ISSN: 2320-2882
20.Huang SP, Guisinger A, Averell C, Bell CF, Rubin B. Clinical and economic burden of systemic lupus
erythematosus in the years preceding end-stage kidney disease diagnosis: a retrospective observational
study. Rheumatol Ther. 2023;10(3):551-562. doi:10.1007/s40744-023-00532-6

21. Davidson A. What is damaging the kidney in lupus nephritis? Nat Rev Rheumatol. 2016;12(3):143-153.
doi:10.1038/nrrheum.2015.159

22.Thompson JC, Mahajan A, Scott DA, Gairy K. The economic burden of lupus nephritis: a systematic
literature review. Rheumatol Ther. 2022;9(1):25-47. doi:10.1007/s40744-021-00368-y

23. Krishnan C, Kaplan MH (1967) Immunopathologic studies of systemic lupus erythematosus. Il. Antinuclear
reaction of gamma-globulin eluted from homogenates and isolated glomeruli of kidneys from patients with lupus
nephritis. J Clin Invest 46: 569-579 24. Sasaki T, Hatakeyama A, Shibata S, Osaki H, Suzuki M, et
al. (1991) Heterogeneity of immune complex-derived anti-DNA antibodies associated with lupus nephritis. Kidney Int
39: 746-753.

25.0'Flynn J, Flierman R, van der Pol P, Rops A, Satchell SC, et al. (2011) Nucleosomes and C1q bound to
glomerular endothelial cells serve as targets for autoantibodies and determine complement activation. Mol
Immunol 49: 75-83. 26.Vlahakos DV, Foster MH, Adams S, Katz M, Ucci
AA et al. (1992) Anti-DNA antibodies form immune deposits at distinct glomerular and vascular sites. Kidney Int 41:
1690-1700.

27. Christopher-Stine L., Siedner M., Lin J., Haas M., Parekh H., Petri M., Fine D.M. Renal biopsy in lupus
patients with low levels of proteinuria. J. Rheumatol. 2007;34:332—335. [PubMed] [Google Scholar]

28. De Rosa M., Rocha A.S., De Rosa G., Dubinsky D., Almaani S.J., Rovin B.H. Low-grade proteinuria does
not exclude significant kidney injury in lupus nephritis. Kidney Int. Rep. 2020;5:1066—1068.
doi: 10.1016/j.ekir.2020.04.005. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

29. Fanouriakis A, Kostopoulou M, Cheema K, Anders HJ, Aringer M, Bajema I, et al. 2019 Update of the
joint European league against rheumatism and European renal association-European dialysis and transplant
association (EULAR/ERA-EDTA) recommendations for the management of lupus nephritis. Ann Rheum
Dis (2020) 79(6):713-23. doi: 10.1136/annrheumdis-2020-216924

PubMed Abstract | CrossRef Full Text | Google Scholar

30. Appel GB, Contreras G, Dooley MA, Ginzler EM, Isenberg D, Jayne D, et al. Mycophenolate mofetil
versus cyclophosphamide for induction treatment of lupus nephritis. J Am Soc Nephrol (2009) 20(5):1103—
12. doi: 10.1681/ASN.2008101028

PubMed Abstract | CrossRef Full Text | Google Scholar

31. Isenberg D, Appel GB, Contreras G, Dooley MA, Ginzler EM, Jayne D, et al. Influence of race/ethnicity
on response to lupus nephritis treatment: the ALMS study. Rheumatol (Oxford) (2010) 49(1):128-40. doi:
10.1093/rheumatology/kep346

CrossRef Full Text | Google Scholar

32. Giambalvo S, Garaffoni C, Silvagni E, Furini F, Rizzo R, Govoni M, Bortoluzzi A (2022) Factors
associated with fertility abnormalities in women with systemic lupus erythematosus: a systematic review and
meta-analysis. Autoimmun Rev 21(4):103038. https://doi.org/10.1016/j.autrev.2022.103038

Article CAS PubMed Google Scholar

33.Sherer Y et al (2004) Autoantibody explosion in systemic lupus erythematosus: more than 100 different
antibodies found in SLE patients. Semin Arthritis Rheum 34(2):501-537 WB Saunders

Article CAS PubMed Google Scholar
[JCRT2405711 | International Journal of Creative Research Thoughts (IJCRT)www.ijcrt.org | g622



http://www.ijcrt.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC442040/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC442040/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC442040/
https://www.indexindex.com/journal-of-clinical-and-cellular-immunology/heterogeneity-of-immune-complexderived-antidna-antibodies-associated-with-lupus-nephritis-413449.html
https://www.indexindex.com/journal-of-clinical-and-cellular-immunology/heterogeneity-of-immune-complexderived-antidna-antibodies-associated-with-lupus-nephritis-413449.html
https://www.indexindex.com/journal-of-clinical-and-cellular-immunology/heterogeneity-of-immune-complexderived-antidna-antibodies-associated-with-lupus-nephritis-413449.html
https://www.indexindex.com/journal-of-clinical-and-cellular-immunology/antidna-antibodies-form-immune-deposits-at-distinct-glomerular-and-vascular-sites-413451.html
https://www.indexindex.com/journal-of-clinical-and-cellular-immunology/antidna-antibodies-form-immune-deposits-at-distinct-glomerular-and-vascular-sites-413451.html
https://www.indexindex.com/journal-of-clinical-and-cellular-immunology/antidna-antibodies-form-immune-deposits-at-distinct-glomerular-and-vascular-sites-413451.html
https://pubmed.ncbi.nlm.nih.gov/17183619
https://scholar.google.com/scholar_lookup?journal=J.+Rheumatol.&title=Renal+biopsy+in+lupus+patients+with+low+levels+of+proteinuria&author=L.+Christopher-Stine&author=M.+Siedner&author=J.+Lin&author=M.+Haas&author=H.+Parekh&volume=34&publication_year=2007&pages=332-335&pmid=17183619&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7335958/
https://pubmed.ncbi.nlm.nih.gov/32647764
https://doi.org/10.1016%2Fj.ekir.2020.04.005
https://scholar.google.com/scholar_lookup?journal=Kidney+Int.+Rep.&title=Low-grade+proteinuria+does+not+exclude+significant+kidney+injury+in+lupus+nephritis&author=M.+De+Rosa&author=A.S.+Rocha&author=G.+De+Rosa&author=D.+Dubinsky&author=S.J.+Almaani&volume=5&publication_year=2020&pages=1066-1068&pmid=32647764&doi=10.1016/j.ekir.2020.04.005&
https://pubmed.ncbi.nlm.nih.gov/32220834/
https://doi.org/10.1136/annrheumdis-2020-216924
http://scholar.google.com/scholar_lookup?author=A+Fanouriakis&author=M+Kostopoulou&author=K+Cheema&author=HJ+Anders&author=M+Aringer&author=I+Bajema&publication_year=2020&title=2019%20Update%20of%20the%20joint%20European%20league%20against%20rheumatism%20and%20European%20renal%20association-European%20dialysis%20and%20transplant%20association%20%28EULAR%2FERA-EDTA%29%20recommendations%20for%20the%20management%20of%20lupus%20nephritis&journal=Ann+Rheum+Dis&volume=79&pages=713-23
https://pubmed.ncbi.nlm.nih.gov/19369404/
https://doi.org/10.1681/ASN.2008101028
http://scholar.google.com/scholar_lookup?author=GB+Appel&author=G+Contreras&author=MA+Dooley&author=EM+Ginzler&author=D+Isenberg&author=D+Jayne&publication_year=2009&title=Mycophenolate%20mofetil%20versus%20cyclophosphamide%20for%20induction%20treatment%20of%20lupus%20nephritis&journal=J+Am+Soc+Nephrol&volume=20&pages=1103-12
https://doi.org/10.1093/rheumatology/kep346
http://scholar.google.com/scholar_lookup?author=D+Isenberg&author=GB+Appel&author=G+Contreras&author=MA+Dooley&author=EM+Ginzler&author=D+Jayne&publication_year=2010&title=Influence%20of%20race%2Fethnicity%20on%20response%20to%20lupus%20nephritis%20treatment%3A%20the%20ALMS%20study&journal=Rheumatol+(Oxford)&volume=49&pages=128-40
https://doi.org/10.1016/j.autrev.2022.103038
https://doi.org/10.1016%2Fj.autrev.2022.103038
https://erar.springeropen.com/articles/cas-redirect/1:STN:280:DC%2BB2M%2FkvVWlsQ%3D%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=34995765
http://scholar.google.com/scholar_lookup?&title=Factors%20associated%20with%20fertility%20abnormalities%20in%20women%20with%20systemic%20lupus%20erythematosus%3A%20a%20systematic%20review%20and%20meta-analysis&journal=Autoimmun%20Rev&doi=10.1016%2Fj.autrev.2022.103038&volume=21&issue=4&publication_year=2022&author=Giambalvo%2CS&author=Garaffoni%2CC&author=Silvagni%2CE&author=Furini%2CF&author=Rizzo%2CR&author=Govoni%2CM&author=Bortoluzzi%2CA
https://doi.org/10.1016%2Fj.semarthrit.2004.07.002
https://erar.springeropen.com/articles/cas-redirect/1:CAS:528:DC%2BD2cXovVyqsLw%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15505768
http://scholar.google.com/scholar_lookup?&title=Autoantibody%20explosion%20in%20systemic%20lupus%20erythematosus%3A%20more%20than%20100%20different%20antibodies%20found%20in%20SLE%20patients&journal=Semin%20Arthritis%20Rheum&doi=10.1016%2Fj.semarthrit.2004.07.002&volume=34&issue=2&pages=501-537&publication_year=2004&author=Sherer%2CY

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 5 May 2024 | ISSN: 2320-2882
34.Furie RA et al (2022) B-cell depletion with obinutuzumab for the treatment of proliferative lupus nephritis:
a randomised, double-blind, placebo-controlled trial. Ann Rheum Dis 81(1):100-107

Article CAS PubMed Google Scholar
35. Mackay F, Schneider P (2009) Cracking the BAFF code. Nat Rev Immunol 9(7):491-502
Avrticle CAS PubMed Google Scholar

36. Hahn BH, Mcmahon MA, Wilkinson A, Wallace WD, Daikh DI, Fitzgerald JD, Grossman JM (2012)
American College of Rheumatology guidelines for screening, treatment, and management of lupus nephritis.
Acrthritis Care Res 64(6):797-808

Avrticle Google Scholar

37. Kamphuis S, Silverman ED. Prevalence and burden of pediatric-onset systemic lupus erythematosus. Nat
Rev Rheumatol. 2010;6:538-46.

38. Levy DM, Kamphuis S. Systemic lupus erythematosus in children and adolescents. Pediatr Clin North
Am. 2012;59:345-64.

39 Hiraki LT, Benseler SM, Tyrrell PN, Hebert D, Harvey E, Silverman ED. Clinical and laboratory
characteristics and long-term outcome of pediatric systemic lupus erythematosus: A longitudinal study. J
Pediatr. 2008; 152:550-6.

40. Dooley MA, Aranow C, Ginzler EM. Review of ACR renal criteria in systemic lupus erythematosus.
Lupus. 2004, 13:857-60.

41. Almaani S, Meara A, Rovin BH. Update on lupus nephritis. Clin J Am Soc Nephrol. 2017; 12:825-35.

42. Hahn BH, McMahon MA, Wilkinson A, Wallace WD, Daikh DI, Fitzgerald JD, et al. American College
of Rheumatology Guidelines for Screening, Treatment, and Management of Lupus Nephritis. Arthritis Care
Res. 2012; 64:797-808.

43. Kidney Disease: Improving Global Outcomes (KDIGO) Glomerulonephritis Work Group. KDIGO
Clinical Practice Guideline for Glomerulonephritis. Kidney Int Suppl. 2012; 2:139-274.

44. Groot N, de Graeff N, Marks SD, Brogan P, Avcin T, Bader-Meunier B, et al. European Evidence-based
Recommendations for the Diagnosis and Treatment of Childhood-onset Lupus Nephritis: the SHARE
Initiative. Ann Rheum Dis. 2017; 76:1965-73.

45. Mendonca S, Gupta D, Ali S, Gupta P. Mycophenolate mofetil or cyclophosphamide in indian patients
with lupus nephritis: Which is better? A single-center experience. Saudi J Kidney Dis Transplant.
2017;28:1069-77.

46. Sahay M, Saivani Y, Ismal K, Vali PS. Mycophenolate versus clophosphamide for lupus nephritis. Indian
J Nephrol. 2018;28:35-40.

47. Rathi M, Sharma A. Mycophenolate or cyclophosphamide in lupus nephritis: Which one to use in Indian
patients? Indian J Nephrol. 2018;28:99-100.

48. Basu B, Roy B, Babu BG. Efficacy and safety of rituximab in comparison with common induction
therapies in pediatric active lupus nephritis. Pediatr Nephrol. 2017; 32:1013-21.

49.Do current arterial hypertension treatment guidelines apply to systemic lupus erythematosus patients? A
critical appraisal. Tselios K, Koumaras C, Urowitz MB, Gladman DD. Semin Arthritis Rheum. 2014,;43:521—
525. [PubMed] [Google Scholar]

[JCRT2405711 | International Journal of Creative Research Thoughts (IJCRT)www.ijcrt.org | 0623


http://www.ijcrt.org/
https://doi.org/10.1136%2Fannrheumdis-2021-220920
https://erar.springeropen.com/articles/cas-redirect/1:CAS:528:DC%2BB38Xit1OjtL8%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=34615636
http://scholar.google.com/scholar_lookup?&title=B-cell%20depletion%20with%20obinutuzumab%20for%20the%20treatment%20of%20proliferative%20lupus%20nephritis%3A%20a%20randomised%2C%20double-blind%2C%20placebo-controlled%20trial&journal=Ann%20Rheum%20Dis&doi=10.1136%2Fannrheumdis-2021-220920&volume=81&issue=1&pages=100-107&publication_year=2022&author=Furie%2CRA
https://doi.org/10.1038%2Fnri2572
https://erar.springeropen.com/articles/cas-redirect/1:CAS:528:DC%2BD1MXntFCnsrg%3D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19521398
http://scholar.google.com/scholar_lookup?&title=Cracking%20the%20BAFF%20code&journal=Nat%20Rev%20Immunol&doi=10.1038%2Fnri2572&volume=9&issue=7&pages=491-502&publication_year=2009&author=Mackay%2CF&author=Schneider%2CP
https://doi.org/10.1002%2Facr.21664
http://scholar.google.com/scholar_lookup?&title=American%20College%20of%20Rheumatology%20guidelines%20for%20screening%2C%20treatment%2C%20and%20management%20of%20lupus%20nephritis&journal=Arthritis%20Care%20Res&doi=10.1002%2Facr.21664&volume=64&issue=6&pages=797-808&publication_year=2012&author=Hahn%2CBH&author=Mcmahon%2CMA&author=Wilkinson%2CA&author=Wallace%2CWD&author=Daikh%2CDI&author=Fitzgerald%2CJD&author=Grossman%2CJM
https://pubmed.ncbi.nlm.nih.gov/23953498
https://scholar.google.com/scholar_lookup?journal=Semin+Arthritis+Rheum&title=Do+current+arterial+hypertension+treatment+guidelines+apply+to+systemic+lupus+erythematosus+patients?+A+critical+appraisal&volume=43&publication_year=2014&pages=521-525&pmid=23953498&

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 5 May 2024 | ISSN: 2320-2882
50. Differential effects of calcium antagonist subclasses on markers of nephropathy progression. Bakris GL,
Weir MR, Secic M, Campbell B, Weis-McNulty A. Kidney Int. 2004;65:1991-2002. [PubMed] [Google
Scholar]

51. Therapy with statins in patients with refractory rheumatic diseases: a preliminary study. Abud-Mendoza
C, de la Fuente H, Cuevas-Orta E, Baranda L, Cruz-Rizo J, Gonzalez-Amaro
R. https://journals.sagepub.com/doi/10.1191/0961203303lu4290a. Lupus. 2003;12:607—

611. [PubMed] [Google Scholar]

52. Atorvastatin inhibits autoreactive B cell activation and delays lupus development in New Zealand
black/white F1 mice. Lawman S, Mauri C, Jury EC, Cook HT, Ehrenstein MR. J Immunol. 2004;173:7641—
7646. [PubMed] [Google Scholar]

53. Statin therapy in lupus-mediated atherogenesis: two birds with one stone? van Leuven SI, Mendez-
Fernandez YV, Stroes ES, Tak PP, Major AS. https://ard.bmj.com/content/70/2/245.short. Ann Rheum
Dis. 2011;70:245-248. [PMC free article] [PubMed] [Google Scholar]

54. Mycophenolate versus azathioprine as maintenance therapy for lupus nephritis. Dooley MA, Jayne D,
Ginzler EM, et al. N Engl J Med. 2011;365:1886-1895. [PubMed] [Google Scholar]

55. Mycophenolate fetal toxicity and risk evaluation and mitigation strategies. Kim M, Rostas S, Gabardi
S. Am J Transplant. 2013;13:1383-1389. [PubMed] [Google Scholar]

56. Low risk of renal flares and negative outcomes in women with lupus nephritis conceiving after switching
from mycophenolate mofetil to azathioprine. Fischer-Betz R, Specker C, Brinks R, Aringer M, Schneider
M. Rheumatology (Oxford) 2013;52:1070-1076. [PubMed] [Google Scholar]

IJCRT2405711 | International Journal of Creative Research Thoughts (IJCRT)www.ijcrt.org | g624


http://www.ijcrt.org/
https://pubmed.ncbi.nlm.nih.gov/15149313
https://scholar.google.com/scholar_lookup?journal=Kidney+Int&title=Differential+effects+of+calcium+antagonist+subclasses+on+markers+of+nephropathy+progression&volume=65&publication_year=2004&pages=1991-2002&pmid=15149313&
https://scholar.google.com/scholar_lookup?journal=Kidney+Int&title=Differential+effects+of+calcium+antagonist+subclasses+on+markers+of+nephropathy+progression&volume=65&publication_year=2004&pages=1991-2002&pmid=15149313&
https://journals.sagepub.com/doi/10.1191/0961203303lu429oa
https://pubmed.ncbi.nlm.nih.gov/12945719
https://scholar.google.com/scholar_lookup?journal=Lupus&title=Therapy+with+statins+in+patients+with+refractory+rheumatic+diseases:+a+preliminary+study&volume=12&publication_year=2003&pages=607-611&pmid=12945719&
https://pubmed.ncbi.nlm.nih.gov/15585892
https://scholar.google.com/scholar_lookup?journal=J+Immunol&title=Atorvastatin+inhibits+autoreactive+B+cell+activation+and+delays+lupus+development+in+New+Zealand+black/white+F1+mice&volume=173&publication_year=2004&pages=7641-7646&pmid=15585892&
https://ard.bmj.com/content/70/2/245.short
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3306212/
https://pubmed.ncbi.nlm.nih.gov/21068103
https://scholar.google.com/scholar_lookup?journal=Ann+Rheum+Dis&title=Statin+therapy+in+lupus-mediated+atherogenesis:+two+birds+with+one+stone?&volume=70&publication_year=2011&pages=245-248&pmid=21068103&
https://pubmed.ncbi.nlm.nih.gov/22087680
https://scholar.google.com/scholar_lookup?journal=N+Engl+J+Med&title=Mycophenolate+versus+azathioprine+as+maintenance+therapy+for+lupus+nephritis&volume=365&publication_year=2011&pages=1886-1895&pmid=22087680&
https://pubmed.ncbi.nlm.nih.gov/23617812
https://scholar.google.com/scholar_lookup?journal=Am+J+Transplant&title=Mycophenolate+fetal+toxicity+and+risk+evaluation+and+mitigation+strategies&volume=13&publication_year=2013&pages=1383-1389&pmid=23617812&
https://pubmed.ncbi.nlm.nih.gov/23382355
https://scholar.google.com/scholar_lookup?journal=Rheumatology+(Oxford)&title=Low+risk+of+renal+flares+and+negative+outcomes+in+women+with+lupus+nephritis+conceiving+after+switching+from+mycophenolate+mofetil+to+azathioprine&volume=52&publication_year=2013&pages=1070-1076&pmid=23382355&

