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PREFACE

We are ,pleased to present to our readers the
proceedings of the Third Bari Seminars in Nephrology. The
tepic of these procesedings deals with effects of drugs and
systemic diseasss on the kidney.

Thr Rari Seminars in Nephrology are bi-annual meetings
atterded by a large irnternational audience comprised of
clinicians-scientists in the various displines of
nephrnlogy and related fields.

The next Rari Seminare of Nephroleogy will take place
in NMApril 1999 and the theme of the gathering will be
Interstitial Nephritidies and Obstructive Uropathy. We are
indebted for the genercus financial support of the Centro
Marionale delle Richerche, Ttaly.

Alberto Amerio
Pasquale Coratelli
Vito M. Campese
Shaul G. Massry
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LUPUS NEPHRITIS: PATHOGENESIS, COURSE AND MANAGEMENT

e G ‘

' James E. Balow :
Kidney Disease Section
National Institutes of Health
Bethesda, Maryland 20892

INTRODUCTION

Lupus nephritis contributes notably to the morbidity and

‘mortality of systemic lupus erythematosus. Improved medical

therapies have increased the median survival of patients with
Iupus to more than 15 years over the past several decades.
Uremia was a rare cause of death in the era before steroids,
danti-hypertensives and antibiotics. As longevity of- patients
with lupus improved in the second half of the twentieth
century, renal disease became a key factor in the clinical
expression and management of this disease. Today, renal
involvement is expected in the majority of patients with
systemic lupus erythematosus.

PATHOGENESIS

Lupus nephritis represents a complex illness with a broad
spectrum of immunopathology. The deposition of immune
complexes appears to be the inciting step in the pathogenesis
of this disease. DNA and anti-DNA antibodies are among the
most nephritogenic of circulating immune complexes and they are
amassed in glomerular deposits (Koffler et al, 1969).

The factors which promote the deposition of immune
reactants in different sites along the nephron are’ incompletely
understood (Couser, 1985). Immune complexes appear earliest in
the mesangium (Michael et al, 1980). Localization in the

‘mesangium may not be governed by specific immunologic factors

(such as complement or immunoglobulin receptors); experimental
studies show that the mesangium is a clearing site for a host
of macromolecules many of which have limited nephritogenicity.
On the other hand, certain attributes of immune complexes
appear to enhance their accumulation in the subendothelial

‘region of glomerular capillaries. DNA antigen has been shown

‘'to have an affinity for the glomerular basemen: membrane (Izui

‘et al, 1977). This characteristic of DNA could account for the-
deposition of preformed DNA/anti-DNA circulating immune



complexes or cause in situ formation of complexes following the
"planting" of DNA in the glomerulus.

The glomerular capillary is comprised of proteoglycans
which confer an distinctively high density of anion charges
(Stow et al, 1985). Nephritogenicity of immune complexes
appears to be substantially augmented if there is a dominance
of cationic charge groups on either the antigen (Border et al,
1982) or antibody (Gauthier et al, 1982). Immune complexes
with a high isoelectric point have been reported to be .
concentrated in glomerular deposits in murine lupus nephritis
(Ebling and Hahn, 1980).

The composition of subepithelial immune deposits in
membranous lupus nephropathy is unknown; it is doubtful that
DNA is a relevant antigen in these lesions. The prospect that
the subepithelial deposits are formed in situ by reaction of an
autoantibody with constituents of the basement membrane or of
the epithelial cell podocytes has not been determined (Madaio
et al, 1983).

COURSE AND PROGNOSIS

In a multicenter study of over 1000 patients, the mortality
rate was 10% at one year .and 29% at 10 years after diagnosis of
lupus (Ginzler et al, 1982). Patients with evidence of lupus
nephritis had a nominally worse death rate. In a study of over
600 patients at a single center (Wallace et al, 1981), 10 year
patient mortality was 21% (11% without and 35% with nephritis).
In a group of over 100 patients with lupus nephritis followed
at ‘the National Institu%tes of Health, the risk within 10 years
of dying was 25%, of end stage renal failure 28%, and of
doubling serum creatinine 38%.

Lupus nephritis is the cause of approximately 3% of cases
of end stage renal failure requiring maintenance dialysis or
transplantation. These patients experience a higher mortality
rate than properly matched dialysis patients (Kramer et al,
1982; Jarratt et al, 1983); the subset of patients with rapid
escalation of their renal disease and persistently active .
extra-renal lupus are at particular risk (Cheigh et al, 1983;
Correia et al, 1985).

The course of lupus nephritis is intricate and cannot be
easily defined for several reasons. Among others, the clinical
characteristics of the patients are extremely heterogeneous,
the onset of the disease (systemic lupus erythematosus, lupus
nephritis, or the specific class of glomerulonephritis) is
often difficult to pinpoint, transitions among several types of
renal pathology are common, and several different outcomes of
the renal disease must, be considered. Thus, determination of
the probable clinical course of the individual patient with
lupus nephritis is usually based on crude estimations at best.

Prognosis undoubtedly depends on a large number of factors
specific to each patient with lupus nephritis. It is difficult
to define the single most important variable in estimating the
prognosis of lupus nephritis. It is judicious to develop a
composite of demographic, clinical, laboratory and pathologic
parameters in estimating prognosis and in planning management.
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Demographic features

Young age at onset of lupus and male gender are associated
with an increased risk of renal failure (Austin et al, 1983;
Cameron et al, 1979).° Race has been thought to have an
influence on the severity of lupus; but recent analyses suggest
--that when race is adjusted for socioeconomic factors, it does
not appear to have a major influence on the clinical course of
systemic lupus or lupus nephritis (Ginzler et al, 1982).

Clinical features

Numerous clinical and laboratory measurements have been
assessed for their prognostic value in lupus nephritis. The
presence of nephrotic syndrome at onset of proliferative lupus
nephritis (especially refractory nephrotic syndrome) seems to
signal an adverse prognosis (Baldwin et al, 1977; Wallace et
al, 1982; Ginzler et al, 1982).

There is no doubt that renal function tests are useful in
the overall assessment of the patient with lupus nephritis. It
is also important to recognize their limitations. Renal
function is affected by reversible perfusional and structural
lesions, as well as by fixed scarring and atrophic processes.
Furthermore, hemodynamic and hypertrophic compensatory
‘mechanisms can result in an underestimation of the degree of
permanent renal damage based on standard renal function tests
(Shemesh et al, 1985). Analyzing renal function tests over
time yields a better correlation of structure and function as
well as a more reliable estimate of renal prognosis. Insidious
progression of azotemia heralds the development of chronic
irreversible disease, while rapid swings in renal function
often indicate the presence of active, treatable and
potentially reversible lupus nephritis.

Pathology

The prognostic usefulness of the World Health Organization
classification of lupus nephritis is controversial (Churg et
al, 1982; Appel et al, 1978). It is apparent that there are
smaller differences in renal outcomes among these classes of
;lupus nephritis in recent times (Appel et al, 1987; Austin et
al, 1986; Cameron et al, 1979; Platt et al, 1982; Wallace et
al, 1982) than there were a few decades ago (Baldwin et al,
1970; Pollak et al, 1964).

Assessment of lupus nephritis has been facilitated by
defining the types and degrees of reversible and permanent
renal lesions (Austin et al, 1984; Balow and Austin, 1988).

The activity index encompasses the following: glomerular
cellularity, leucocyte exudation, fibrinoid necrosis, hyaline
thrombi, cellular crescents, and interstitial inflammation.

The chronicity index encompasses the following: glomerular
sclerosis, fibrous crescents, tubular atrophy, and interstitial
fibrosis. The chronicity index has been found to have a graded
relationship to the risk of end-stage renal failure (Austin et
,wak;.1984; Morel-Maroger et al, 1976). Glomerular sclerosis,
fibrous crescents, interstitial fibrosis and/or tubular atrophy



are attended by reduction of renal reserve capacity or
ineffective compensatory mechanisms; the presence of these
lesions appears to increase the risk of renal functional
deterioration as a consequence of superimposed active
glomerular disease. The risk of renal failure is highest in
patients with nephritic and/or nephrotic syndrome associated
with extreme histologic activity (i.e., crescents, necrosis) or
with less severe glomerular lesions superimposed on a
background of chronic irreversible disease (i.e., tubular
atrophy, interstitial fibrosis). Although suggested from
observations in certain experimental models, there is little
evidence that sclerosing or'atrophic lesions themselves
perpetuate renal failure in the absence of concomitant
immunological disease.

The activity index was found to be a relatively weak
predictor of renal failure outcome (Austin et al, 1984). Mild
to moderate elevations of this index usually represent
reversible disease (under the influence of effective
treatment). Marked elevations of the activity index usually
reflect structural disruption of the glomerular capillaries
which heal by scarring rather than by regression. Thus,
extreme elevations of the activity index predict an increased
risk of renal failure. Subendothelial electron dense deposits
are considered to be evidence of active lupus nephritis.
However, their occurrence in a renal biopsy need not portend an
unfavorable outcome since they can be mobilized and reduced in
patients who are receiving effective immunosuppressive therapy
(Austin et al, 1984).

Serologic Parameters

. The obvious limitations on repeated sampling of renal

" histology have prompted studies of the utility of serologic
tests to predict the activity of the lupus nephritis, to guide
therapy and to judge prognosis. The level of serum complement
(CH50,as well as C3 and C4 components) have been found to
correlate with the degree of activity of glomerular disease on
renal biopsy (Feldman et al, 1982). Falling levels of
complement components are felt to be rather strong predictors
of a flare of lupus nephritis. Some have advocated that
therapy should be adjusted according to the level of C3
complement (Garin et al, 1979). Our group has found a
relatively weak correlation between the duration of abnormal C3
.levels and the acquisition of chronic sclerosing lesions on
serial renal biopsies (Pillemer et al, 1988).

Immunosuppressive drugs often produce an improvement in levels
of C3 components which seems to be associated with reduction of
disease activity. In particular, cytotoxic drugs are effective
in this process. However, it should be underscored that one
risks serious overtreatment of some patients by attempting to
increase persistently abnormal levels of complement components.
Supporting evidence of disease activity should be present if
one utilizes these serologic tests as therapeutic guidelines.

Other tests have been advocated by some for monitoring
lupus nephritis, including anti-DNA antibodies, circulating
immune complexes, immunoglobulin levels, cryoglobulins, C-
reactive protein, and erythrocyte sedimentation rate. However,
none of these tests alone have sufficient power in terms of



