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INTRODUCTION

Kidney involvement in systemic lupus erythematosus (SLE), generally termed lupus
nephritis, is a major contributor to SLE-associated morbidity and mortality. Up to
50%of SLE patients will have clinically evident kidney disease at presentation, and, dur-
ing follow-up, kidney involvement occurs in up to 75% of patients, with an even greater
representation among children and young adults.1 Lupus nephritis has been shown to
impact clinical outcomes in SLE both directly via target organ damage and indirectly
through complications of therapy. Most of the attention paid to lupus nephritis, in the
medical literature as well as in past and ongoing clinical trials, has primarily focused
on proliferative forms of lupus nephritis. This review highlights the importance of recog-
nizing and treating nonproliferative forms of lupus nephritis.

DISEASE PRESENTATION

Most patients with SLE will have laboratory evidence of kidney involvement at some
point in their disease. In about one-third of SLE patients, kidney involvement first
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KEY POINTS

� Class I and class II lupus nephritis do not require immunosuppressive therapy but are
prone to class switching to more aggressive lesions. A low threshold for repeat biopsy
should be used in these patients.

� Class V lupus nephritis with preserved renal function and subnephrotic proteinuria usually
has a good prognosis and can be treated conservatively with blockade of the renin angio-
tensin aldosterone system.

� If immunosuppressive therapy is warranted for class V lupus nephritis, as with proliferative
lupus nephritis, mycophenolate mofetil has emerged as the most commonly used first-line
therapy.
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manifests with proteinuria and/or microhematuria on urinalysis; this eventually pro-
gresses to reduction in kidney function. Whereas the proliferative forms of lupus
nephritis can sometimes present with renal dysfunction at the time of diagnosis, the
nonproliferative forms of disease will most commonly manifest in low-level hematuria
and varying degrees of proteinuria with preserved kidney function. Indeed, if a patient
with a nonproliferative form of lupus nephritis presents with significantly reduced
glomerular filtration rate, the clinician should suspect either long-standing undiag-
nosed disease or a second form of renal injury (eg, diabetic kidney disease, focal
segmental glomerulosclerosis [FSGS]) alongside the lupus lesion.
Many urine and serologic tests have been studied as biomarkers for SLE and, spe-

cifically, lupus nephritis disease activity. These tests include standard laboratory
values used to assess patients with lupus nephritis, such as measurement of kidney
function (creatinine and/or cystatin C), urinary abnormalities (proteinuria and urinalysis
with microscopic sediment), and immunologic markers of disease activity, including
antinuclear antibodies, anti-double-stranded DNA antibody, antiphospholipid anti-
body, anti-Smith antibody, and serum complement levels (C3, C4, CH50). In addition,
ongoing research has aimed to identify novel biomarkers of lupus nephritis using mol-
ecules specific to lupus (eg, anti-C1q antibodies), mediators of chronic inflammation
(eg, tumor necrosis factor-like weak inducer of apoptosis), and generalized markers
of kidney injury (urinary neutrophil gelatinase–associated lipocalin).2,3 However, no
serum or urine disease markers are able to provide as much information as a kidney
biopsy. Hence, virtually all patients with SLE with suspected kidney involvement un-
dergo one or more kidney biopsies at some point during their care.

KIDNEY BIOPSY FINDINGS: DISTINGUISHING PROLIFERATIVE FROM
NONPROLIFERATIVE LUPUS NEPHRITIS

The 2012 American College of Rheumatology (ACR) Guidelines for Screening, Treat-
ment, and Management of Lupus Nephritis recommended that all patients with clinical
evidence of active lupus nephritis, previously untreated, undergo renal biopsy so that
glomerular disease can be accurately classified according to the International Society
of Nephrology and the Renal Pathology Society (ISN/RPS) classification.4 Neither the
ACR guidelines nor the guidelines put out 1 year earlier by the ISN provided specific
parameters for what constitutes “clinical evidence” of active lupus nephritis.5 Most
centers, however, will recommend kidney biopsy for patients with SLE who have
microscopic hematuria and proteinuria greater than 500 mg/d if renal function is pre-
served. The threshold to biopsy will often be lowered (eg, at any degree of proteinuria)
if serum complement levels (C3 and/or C4) are depressed or if there is any evidence of
renal dysfunction.
The classic pattern of lupus nephritis is an immune complex–mediated glomerulo-

nephritis that usually demonstrates the following features: (1) glomerular deposits
that stain dominantly for immunoglobulin G (IgG) with codeposits of IgA, IgM, C3,
and C1q, the so-called full-house immunofluorescence pattern; (2) extraglomerular
immune–type deposits within tubular basement membranes, the interstitium, and
blood vessels; (3) the ultrastructural finding of coexistent mesangial, subendothelial,
and subepithelial electron-dense deposits; and (4) the ultrastructural finding of tubu-
loreticular inclusions, which represent “interferon footprints” in the glomerular endo-
thelial cell cytoplasm.
The ISN/RPS classification recognizes 6 different classes of immune complex–

mediated lupus glomerulonephritis based on biopsy findings.6 Class I represents
the mildest possible glomerular lesion of immune deposits limited to the mesangium,
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