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Lupus Nephritis
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Introduction

An international meeting on lupus nephritis was held
in October 1988 at the Middlesex Hospital, London
(under the auspices of the University College and the
Middlesex School of Medicine). The audience con-
sisted of rheumatologists and nephrologists with an
interest in lupus nephritis. The meeting served as a
forum for discussion about a number of important
issues; it was not anticipated that a major consensus
view on the questions being raised would necessarily
emerge.

Renal involvement complicating systemic lupus
erythematosus (SLE) is potentially life-threatening.
Serious lupus nephritis was considered rare until the
1940s.' Recent prevalence figures for lupus nephritis
have been quoted as 71% of black and 51% of white
patients with SLE.2 There is, however, obvious selec-
tion bias within any group. In the Bloomsbury
Rheumatology Unit, for example, only 30% of the
first 100 patients followed up for 6 months to I1 years
had renal involvement as defined by combinations of
the following criteria3

(i) diastolic blood pressure > 90 mmHg
(ii) oedema requiring diuretic therapy
(iii) systolic hypertension
(iv) proteinuria > 0.5 g/24 hours
(v) creatinine clearance < 60 ml/minute
(vi) serum creatinine > 124 pmol/l

Diagnosis

Lupus nephritis may present with hypertension,
oedema, weight gain or oliguria, or it may be asymp-
tomatic. Dipstick testing is a rapid though perhaps
over-sensitive method of showing haematuria and/or
proteinuria. Light microscopy offresh urine may show
red or white cell casts.

Laboratory indicators include raised serum urea
and creatinine, hypoalbuminaemia, raised dsDNA-
antibody titres and reduced C3 and C4 levels as
evidence of active lupus. However, raised serum urea
and creatinine might also indicate long term damage
rather than current active disease. Glomerular filtra-
tion rate (GFR), preferably measured by isotope
clearance, is reduced. Twenty four-hour urinary
creatinine clearance, which relies upon complete and
accurately timed collection of urine, is also reduced
and protein excretion is increased.

Definitive diagnosis is made by percutaneous renal
biopsy, and Dr Gwyn Williams (Abstract p. 343
recommended that renal biopsy should be pertormed
in all lupus patients with persistent haematuria and/or
proteinuria, and in all patients with reduced GFR.

However, the prevalence of clinically silent lupus
nephritis is between 30 and 50%. In such cases
deposits and proliferative glomerular changes have
been demonstrated in biopsies from patients with no
clinical evidence of renal disease.4'5 The role of biopsy
and therapy in this context remains uncertain.

Histology

Light microscopy provides information about the
classification of types of nephritis, tubular damage,
interstitial disease, activity and chronicity indices.
Immunofluorescence indicates the composition and
type of immune deposits, and electron microscopy
(EM) demonstrates the site of deposits.

Professor D.R. Turner (Abstract p.342) outlined the
histological classification of lupus nephritis. Acute or
active damage is indicated by: (i) disruption of capil-
lary walls, (ii) polymorphs and karyorrhexis, (iii)
haematoxophil bodies (the tissue equivalent of LE
cells, which when present are pathognomonic of lupus
nephritis), (iv) cellular crescents, (v) wire loops, (vi)
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hyaline thrombi, (vii) fibrin thrombi and (viii) segmen-
tal fibrin deposits.

Histological abnormality may also reflect damage
to the kidney in the past, in the form of chronic,
irreversible sclerotic lesions. Renal biopsy specimens
thus provide much valuable information regarding the
diagnosis, prognosis, and the need for initiation,
continuation or cessation of treatment.
The WHO classification of lupus nephritis is shown

in Table I. Grades III and IV are the most severe
forms.

Table I WHO classification of lupus nephritis
I Normal by light microscopy
II Pure mesangial changes
III Focal and segmental glomerulonephritis
IV Diffuse proliferative glomerulonephritis
V Diffuse membranous glomerulonephritis
VI Advanced sclerosing glomerulonephritis

Value ofbiopsy - a briefhistorical review

When discussing the value of a particular investiga-
tion, the concept of 'marginal benefit' is used. This can
be defined as the difference between what is known
before and after that investigation. Fries et al.6 found
that renal biopsy contains important prognostic in-
formation but that this is less than that of even the
simplest clinical classifications. They felt that renal
biopsy needed reassessment for marginal benefit
rather than for absolute predictive ability. Whiting-
O'Keefe et al.7 applied stepwise linear regression
analysis to data collected over a 12 month period after
renal biopsy in 130 SLE patients, to see ifbiopsy added
any useful information to the clinical data. They found
that histological classification did not add significantly
to the predictive power of the 'before biopsy' model,
but that certain features, percentage glomerular
sclerosis and subendothelial deposits on EM, in-
creased the ability to predict the effect of 12 months of
treatment of active lupus nephritis. Another paper
from the same group8 found that renal biopsy did not
add important prognostic information over and above
the history, examination and laboratory tests.
The presence of subendothelial deposits appears to

be of value: Dillard et al.9 studied 20 renal biopsies
from 13 patients with SLE. They found that, although
subendothelial deposits were not invariably associated
with severe renal disease, when the latter existed large
subendothelial deposits were found. They tended to
disappear with treatment and clinical improvement.
Tateno et al. 0 found that the degree ofproteinuria and
histological activity correlated with the amount of
subendothelial deposits. C3 level and creatinine
clearance correlated negatively with these deposits.

Problems with biopsy

Histological classification can be problematic, in that
SLE produces a wide range of abnormalities affecting
the glomeruli, tubulo-interstitial compartment, and
occasionally blood vessels. Inter-observer and inter-
glomerular variation are important, and a biopsy is, by
definition, a single observation in a process which will
vary with time. These isolated observations often do
not take into account exacerbations in disease, and
movement between different WHO grades of disease
can occur. They may in fact be as frequent as 40 to
50% over 7 to 10 years.

Pathogenesis (recent experimental work)
Anti-DNA antibodies

Dr Dan Eilat (Abstract p.341) discussed the role of
anti-DNA antibodies including the paradox that
DNA itselfis a rather poor immunogen. This raises the
possibility that something other than the deposition of
DNA-anti-DNA immune complexes might be res-
ponsible for the immunopathology of renal lupus.
Eilat presented results of in vitro studies using mono-
clonal anti-DNA antibodies produced by the hybri-
doma technique from non-immunized diseased NZB/
NZW mice. He confirmed the basic structural
requirements for cross-reactive antigens by estab-
lishing the primary sequence, and building a three-
dimensional computer model of the antibody. In vivo
studies have been performed using the isolated per-
fused rat kidney, and the IgG anti-DNA monoclonal
antibody A52 was shown to have a particular affinity
for renal tissue. His work supports a newer patho-
gentic model: that anti-DNA antibodies react with
non-DNA, cross-reactive renal antigens.
Animal models

Dr P.J. Hoedemaeker .(Abstract p. 341) pointed out
the problem of inducing auto-immune nephritis in
animal models using complete Freund's adjuvant.
Down-regulation of autoimmunity occurs as a result
of development of antigen-specific suppressor T cells,
such that ultimately auto-immunity disappears. Graft-
versus-host (GvH) disease provides a good model of
lasting auto-immune nephritis by prolonged B cell
stimulation as a result of lasting chimerism of lym-
phocytes. Experimentally produced GvH disease and
lupus nephritis are similar with respect to mor-
phology, functional changes, antibodies and severity
of disease produced.
Dr Alfred D. Steinberg (Abstract p. 342) has

studied murine lupus extensively, and a model for
pathogenesis has been developed: he discussed the
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concept of polyclonal B cell stimulation by various
endogenous and/or exogenous factors. A vicious circle
ofantigen dependent B cell expansion ensues, with the
production of pathogenetic auto-antibodies and thus
disease.
The mechanism of photosensitivity has been sug-

gested by studies in BXSB mice: ultraviolet B light
produces polyclonal activation via interleukin-I, as
well as affecting the handling of antigen-antibody
complexes and antigen presentation.
He raised the interesting question of the role of

activation of highly conserved oncogene sequences in
disease production.

Complement
Dr M. Walport (Hammersmith Hospital, London)
presented work on the role of complement in lupus
nephritis. C5a is a chemoattractant for neutrophils,
C3b ligates leucocyte receptors. The membrane attack
complex has been extensively studied and shown to
disrupt the cell membrane, to effect an increase in
prostaglandin E and thromboxane A2 production by
glomerular epithelium, and to stimulate interleukin-I
and oxygen radical release. Loss of complement
receptor 1 appears to be associated mainly with
subepithelial deposition of IgG and C3.

Vascular injury

Dr G.H. Neild (Abstract p. 341) outlined four types of
vascular injury: arterial, arteriolar, glomerular and
endothelial. While the mechanism of endothelial
injury is unknown, humoral factors such as anti-
endothelial cell antibodies, cell mediated immunity
with production of cytokines, platelets and platelet
activating factor may all play a role. The role of
anti-cardiolipin antibodies in relation to the formation
of glomerular microthrombi and progressive
glomerular sclerosis is still uncertain. The role of
antibodies was discussed with particular emphasis on
anti-endothelial cell antibodies which have been dem-
onstrated by ELISA in up to 74% of SLE patients."

Treatment

Professor J. Stewart Cameron (Abstract p. 343) said
that satisfactory trials have been few and difficult to
perform because of the variable presentation and
course of SLE, and therefore must be analysed with
caution. Survival of WHO grades III and IV has
improved over the past 30 years from a two year
survival of less than 10% to a ten year survival of87%
in the best series.

There are two phases in the treatment of lupus
nephritis: (i) the active phase, where it is important to

suppress disease, and (ii) the chronic phase, where
minimization of treatment side effects is crucial.

It is generally accepted that aggressive treatment is
needed in cases ofsevere histological involvement, and
in renal failure or nephritic syndrome. In these cases,
combined steroid and cytotoxic treatment is better
than steroids alone, and a number of studies support
this. Austin et al.12 showed that, compared with high
dose oral prednisolone alone, intravenous cyclophos-
phamide reduces the risk of end-stage renal failure
with few serious complications. Balow et al."3 showed
that cytotoxic treatment reduces the likelihood of
progressive renal scarring in lupus nephritis. Carette et
al.'4 found that single drug oral cytotoxic therapy and
prednisolone was most beneficial in lupus patients
with an intermediate chronicity index.
The route of administration of these drugs remains

controversial. Pulsed cyclophosphamide, pulsed
methylprednisolone and low dose oral steroids from
the outset appear to reduce the risk of steroid toxicity.
However, Kimberley5l reported that inhibition of
prostaglandin synthesis by high dose steroids may
compromise renal function in lupus patients, as it
appears that maintenance of renal haemodynamics in
lupus patients may depend on enhanced renal prostag-
landin production.
Dr Neild stressed the difficulty of recognizing

haemolytic uraemic syndrome, as indicated by mic-
roangiopathic haemolytic anaemia, and the appropri-
ate management of this rare but important complica-
tion of lupus nephritis.

Professor Cameron mentioned the controversial
role ofplasma exchange, and the use ofcyclosporin as
a steroid sparing agent, but this latter drug often has
no effect in severe active disease. In the future a
rational approach to treatment might lie in the
production of human-mouse hybrid monoclonal
antibodies directed against various T-cell antigens.
Renal transplantation in lupus nephritis is well
tolerated, and lupus nephritis only rarely recurs in
grafted kidneys.'6
Monitoring treatment

Laboratory variables Cameron et al.l7 found comple-
ment levels and dsDNA binding useful in the diagnosis
of SLE, but not so useful as a measure of active
nephritis. Pillemer et al.'8 found that abnormal C3
predicts the degree of persistent active glomerulone-
phritis, but duration of abnormal C3 or raised anti-
DNA antibody titres are less consistent predictors of
acquisition of chronic irreversible renal lesions. A
recent study has shown that measuring the breakdown
fragment C4d on its own or as a ratio with C4 might
also be a useful guide to disease activity."9
Biopsy Stamenkovic et al.20 gave treatment based on
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renal histology to 56 SLE patients. The mean follow-
up period from first biopsy was 8.2 years, 5.3% were
dialysis dependant and 94.7% resumed normal renal
function. They found that biopsy revealed valuable
data regarding renal status irrespective of clinically
apparent renal disease and the authors felt that
treatment based on biopsy alone could considerably
improve renal survival in SLE. Similarly Balow2'
reports that renal histology may identify the efficacy of
various therapeutic agents sooner than renal function
changes as measures of outcome.

Prognosis

Cheigh et al.22 reported that survival rates with
end-stage renal failure following lupus nephritis were
comparable with those of the general dialysis popula-
tion: actuarial survival rate one year after dialysis was
91%, two years 79% and five years after dialysis 69%.
Patients on long term dialysis with SLE tended to
remain clinically inactive despite persistently abnor-
mal serology. Ziff and Helderman'6 also report that
patients with SLE in advanced renal failure have
remission of non-renal- features but they report an
improvement in serological abnormalities. Coplon et
al.,23 in their 12 year follow-up of 28 patients with
lupus nephritis, found that long term clinical course
was comparable to that of patients with end-stage
renal failure associated with other disorders.
Age and a chronicity index have been shown by

Austin et al.24 to be highly significant prognosticators.
Histology is useful, in that end-stage histology
represents end-stage renal failure. Diffuse proliferative
glomerulonephritis (WHO IV) carries a worse prog-
nosis if untreated, and subendothelial deposits
indicate poorer prognosis because of the tendency to
develop into proliferative disease.

Correia et al.25 performed a retrospective analysis of
138 patients with SLE. Forty two patients died over a

period of 20 years and data were analysed from 41. In
most cases the cause of death was multiple; 27
developed terminal renal failure, and 13 ofthese died a
few weeks or months after starting dialysis, the main
causes being active lupus or infection. An important
cause of death was atherosclerosis and five out of the
seven deaths due to this were ofwomen under 40 years
of age. Leung and Boulton-Jones26 replied to this
paper, reporting a series of seven deaths in patients
with lupus nephritis over a period of 10 years, five of
whom died as a result of severe acute pulmonary
disease (one pulmonary embolism, one diffuse intra-
alveolar haemorrhage and two in whom the
predominant histology was pulmonary oedema). They
were all women, with a mean age of 31 years.

Conclusion

It is clear that much progress has been made in our
understanding of lupus nephritis, both at an experi-
mental and at a clinical level. However, more studies
are required, particularly with reference to drug
treatment. There is a need for multi-centre trials with
follow-up for at least 10 years. The problem of
clinically silent lupus nephritis needs to be reap-
praised, as there is evidence from the United States
that treatment based on histology in the absence of
overt renal disease improves prognosis.
The role ofrenal transplantation and the effects that

both this and end-stage renal failure have on extra-
renal disease activity merit further study, as this may
provide fascinating insights into the pathogenesis of
renal and non-renal SLE.
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