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Editorial

Lupus  Nephritis:  Advances  in  the  Knowledge  of  its  Immunopathogenesis
Without  the  Expected  Therapeutic  Success?�

Nefritis lúpica: ¿avances en el  conocimiento de  su inmunopatogénesis sin los esperables

logros  terapéuticos?

Carlos  Abud-Mendoza

Unidad Regional de Reumatología y  Osteoporosis, Hospital Central Dr. Ignacio Morones Prieto and Facultad de Medicina de la Universidad Autónoma de San Luis Potosí, San Luis

Potosí,  S.L.P., Mexico

Systemic lupus erythematosus (SLE) is  a  polygenic and multi-

factorial syndrome, characterized by  deep and diverse alterations

in immunoregulation and loss of tolerance, and pathogenic

autoantibody production is expressed by multiorgan involve-

ment; nephritis (NL) is common and causes high morbidity and

mortality.1

In SLE there is an increase in apoptosis gene dysregulation as

a result of alterations in  the handling and purification of nucleo-

somes and chromatin, formation of autoantibodies and immune

cell dysfunction (antigen presenting macrophages, T and B cells).

This translates into a tissue infiltration of immune cells, increased

cytokine expression (interferon, interleukin 17, 6 and tumor necro-

sis factor, among others), and as the production of anti-DNA

autoantibodies that are associated with endothelial dysfunction as

well as of other cells and tissues, and their consequent failure.1

LN is accompanied by  structural and functional modification of

podocytes and proteins involved in  tissue damage. Nucleosomal

DNA and immune complexes activate TLR9 receptors on B cells,

and on plasmacytoid dendritic cells. B lymphocyte stimulator (BLyS

or BAFF-activating factor), proliferation-inducing ligand (APRIL)

and weak inducers of apoptosis from the TNF family (TWEAK)

are cytokines involved in inflammatory processes and autoimmu-

nity. Viral and bacterial products and drugs (some that decrease

DNA methylation) intrarenally stimulate immune cells, leading to

proteinuria. Ultraviolet light induces apoptosis of keratinocytes,

increasing the load of dead cells and their inefficient clearance and

exacerbates SLE. Immune complexes are related to the type, dura-

tion and severity of LN, with mesangial, subendothelial or subep-

ithelial deposits, and the concurrent activation of complement. The

immune complexes bind to receptors (Fc and complement TLR),

activate kidney cells (macrophages, dendritic cells, podocytes),

attract leukocytes (via adhesion molecules and complement
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proteins) increase the expression and cytokine production (IL-17

induces nephrocytopathic CD3+/CD4+ or CD3+CD4−/8−  T cells),

activate endothelium, condition extracapillary proliferation (cres-

cent formation), and periglomerular inflammation and sclerosis.1

One of the challenges in  treating SLE is represented by LN.

Steroids are the initially considered cornerstone of treatment but

by  themselves are not  effective enough to achieve complete remis-

sion and preserve function.1–3 Although combination therapy with

cyclophosphamide (CFM) will achieve better results, sustained

remission is <40%, with loss of renal function in  >40% of those

with type iv LN, which emphasizes the need for other thera-

peutic modalities; in  addition, relapses are frequent, 27%–66%,

particularly when inappropriate therapy is employed and par-

tial responses obtained, but may  be lower with mycophenolate

mofetil (MMF).4–7 Relapses may be proteinuric nephritic or asso-

ciated to different biomarkers that exceed the classical increments

in double-stranded DNA (dsDNA) and hypocomplementemia; they

include monocyte chemoattractant protein (MCP-1), chemokines,

gelatinase associated lipocalin neutrophil (NGAL), and urinary

TWEAK among others.8,9 Accepted as risk factors associated with

relapse are age <30 years, male gender, African American eth-

nicity, the delay in the initiation of treatment, prolonged time

to achieve remission, persistent hypocomplementemia in spite of

response, the absence of a  complete response, a high SLE activ-

ity score, hypertension, neurological manifestations and low doses

of immunosuppressants, besides the presence of microangiopathy

and extracapillary proliferation.6,7,10–12

The EULAR, in  conjunction with the European Renal and Dial-

ysis and Transplant Association, suggests performing a  biopsy

when faced with any signs of kidney disease in order to classify

histology, with the goal of achieving a  complete response (protein-

uria creatinuria relationship <50 mg/mmol  or proteinuria <0.5 g/d;

normal or near normal glomerular filtration rate [GFR]: <10%

below normal in previous abnormality) or partial response (>50%

reduction in proteinuria and normal or near-normal GFR). In LN

class III and IV, induction therapy is done with MMF/mycophenolic

acid (MMF/MPA) or low-dose steroids in combination with CFM

and maintained with MMF/MPA or azathioprine, for refractory LN
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class V, calcineurin inhibitors (ICN) and rituximab (B cell depleting

therapy) and adjunctive therapy with antimalarials, inhibitors of

angiotensin converting enzyme or AT2 blockers (for hypertension

and proteinuria), statins (dyslipidemia, endothelial dysfunction,

immune modulator), aspirin, and anticoagulant (for APS and mor-

bid proteinuria) and vitamin D (immunomodulator) are employed,

all with periodic monitoring of creatinine, urinalysis, anti-dsDNA

and complement. Children should receive the same therapy. Preg-

nancy should be planned when there is SLE inactivity, and low doses

of steroids, antimalarials, azathioprine and CNI may  be employed;

in special cases statins could be considered.6,7,12–16 We  advise

the performance of a  renal biopsy in the first weeks, something

which is desirable for all patients with SLE, particularly those

with biomarkers (dsDNA, hypocomplementemia) and in children

who have very high prevalence of LN (80%). The need for a  sec-

ond biopsy is evident when an increase in proteinuria, sediment

alterations or relapse is  present and in  patients showing dete-

rioration of GFR or to  reach a differential diagnosis when faced

with an increase in biomarker activity, thrombotic microangiopa-

thy, podocytopathy, when treatment is ineffective and to  establish

prognosis (presence of crescents or extracapillary proliferation and

tubulointerstitial fibrosis).15–18 MMF  is  at least as effective and safe

as CFM for both induction and maintenance, even in  poor progno-

sis LN.1,14,19 The therapeutic response is not homogeneous, with

mixed results in hispanics4,20,21; we  should consider adjuvant ther-

apy (antimalarials and statins) to enhance the response and prevent

relapse; azathioprine has a lower response in maintainance.
22–24

Methotrexate may  be useful in LN, but should be limited to

patients with normal renal function.25–27

Tacrolimus (TL), a  specific CNI, due to its antiproteinuric effect

is effective even at low doses, with higher responses and greater

safety profile than CFM, as evidenced by a  meta-analysis of five

controlled studies with 225 patients, with higher rates of com-

plete response (RR 1.61, 95% CI  1.17–2.23, P<.004), response, and

albumin levels and rates of negative dsDNA result, lower disease

activity scores (SLEDAI), proteinuria and menstrual and gastroin-

testinal adverse events. Although limited to one ethnic group,

with little follow-up (6 months) and only one multicenter study,

it seems an excellent choice, with rapid and sustained efficiency,

high response rates, significant reduction of proteinuria, increase

and preservation of GFR.28 Recently a  one-year open study with 40

patients demonstrated the advantage of TL over CFM, with a  greater

decrease in proteinuria starting at the second week (5±1.91 g/d;

2.54±1.68 g/d, P<.001), greater partial remission within the first

month 65% (13/20) with TL vs none with CFM (P<.001), and the

incidence of complete remission at 12 months 5 and 55 and 75% vs

TL. 15 CFM and 40% (P=.008 and P=.025 respectively).24,29

B lymphocyte depleting therapy with rituximab in  refractory

LN led to an excellent response in  uncontrolled studies, even

without using CFM or steroids; its action is not limited to  B

depletion, but to increased regulatory T cells and offers some

advantages over CFM.26,30–32 The LUNAR, trial with 144 patients

from 52 centers achieved partial or complete response in 45.8%

vs 56.9% with MMF, although with a  reduced CFM requirement

and greater decrease in  DNA and increased complement levels

(P=.007 and P=.03 respectively).33,34 Although large, controlled

studies are needed, there is evidence that rituximab favorably

altered histological35 classes.

Abatacept (a drug that blocks T cell costimulation), monoclonal

antibodies against interferon (rontalizumab, sifalimumab), other B

cell depleting therapies (epratuzumab: anti-CD22), or antistimu-

lant or antireceptor treatment (atacicept vsTACI, anti-BAFF) may

have some utility in  LN.36 Belimumab, an IgG1 monoclonal anti-

BLyS, is associated with reduced activity and lower relapse in SLE

as well as increased complement levels and a  decrease in

anti-dsDNA titers. Although recently approved, no experience with

severe LN exists, and is currently not very effective in LN with a

better response seen with MMF.37There is a study currently under-

way with anti-TWEAK (“ATLAS”), a double-blind controlled trial for

patients with Class III and IV LN with high expectations.38 Other

biological drugs directed against cytokines (IL-6, IL17 and IL-10

among others) as well as those against some complement proteins,

may have a role in  selected groups of patients with LN, but  lack

controlled studies.39–42

Intravenous immunoglobulin may  be as effective as CFM, and it

seems that plasmapheresis accelerates the therapeutic response,

particularly in LN with extracapilar43 proliferation. Among the

therapeutic options, biological drugs and stem cell transplantation

of mesenchymal cells could be employed in refractory LN. Note

that  steroids may  not be essential for the induction of remission

and may  be deleterous.24,26,30,44

It  seems that silent nephritis has a greater frequency than has

been previously considered, associated to proliferative classes in

half of patients, even without clinical expression or alterations in

urinalysis; reiterating the fact that a biopsy should be performed

in high-risk groups (pediatric patients, men) and/or those with the

aforementioned45 biomarkers.

Preeclampsia occurs in 9%–35% of patients with SLE and preg-

nancy, and fetal loss and intrauterine growth retardation occurs

twice as frequently or more, particularly in LN, which is associ-

ated with poor maternal and fetal outcome, especially regarding

kidney function, increased proteinuria, GFR <60, antiphospholipid

and antiphospholipid antibody syndrome; severe renal impairment

and dialysis requirement is rare with proper treatment, a  pregnant

woman can receive immunomodulators (even rituximab) except

MMF,  leflunomide, methotrexate and CFM, particularly in the first

trimester.46

As  stated previously, LN remains a  diagnostic and treatment

challenge despite advances in physiopathology. MMF,  CFM, TC and

rituximab are effective for induction of remission, among other

drugs, and the physician must add other immunomodulatory adju-

vants such as statins, vitamin D, antimalarial and anticoagulants,

and although the definitive role of steroids is  not clearly defined, the

therapeutic mixture of immunomodulators and adjuvants achieves

higher rates of complete and sustained remission, but the need for

long-term controlled studies to define both the scope of the various

combinations and subgroups of potential response of  the various

therapeutic modalities is  evident.
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