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Systemic lupus erythematosus. III. Observations
on clinical renal involvement and follow
up of renal function: Dutch experience with
110 patients studied prospectively
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SUMMARY A prospective study of 110 patients with systemic lupus erythematosus (SLE) was
undertaken to evaluate the reliability of clinical signs of lupus nephritis, which developed in 39
(35%) patients. Those patients with SLE who showed no clinical signs of lupus nephritis had an
excellent survival rate (10 year survival 93%) and retained normal renal function (serum
creatinine <130 Rmol/l); clinical lupus nephritis developed mainly in the first three years after
diagnosis of SLE and was associated with a decreased survival rate (10 year survival 62%).
Increased mortality was found in male patients with lupus nephritis over 25 years of age and in
female patients with lupus nephritis under 25 years of age, while renal failure rates did not differ
between these groups. Treatment of lupus nephritis with high dose prednisone alone or in
combination with immunosuppressants did not result in differences in patient survival or renal
function preservation. It was concluded that clinical variables are a reliable guide in the
management of patients with SLE, and routine use of renal biopsy in these patients is rejected.

Nearly all patients with systemic lupus erythemato-
sus (SLE) have histological abnormalities in renal
biopsy specimens, 1-3 and sometimes severe prolif-
erative lesions are present without clinical renal
abnormalities.4 5 As the occurrence of renal disease
is the most important prognostic factor in patients
with SLE6 7 the routine use of renal biopsy in all
such patients to record glomerular disease and guide
treatment has been advocated,4 5 but the issue is
highly controversial.8
We followed up 110 patients with SLE to study

the disease course of those patients judged to have
renal involvement on the basis of clinical variables,
and compared them with patients without clinical
signs of renal involvement.

Patients and methods

Patients fulfilling four or more American Rheumat-
ism Association (ARA) criteria for SLE'0 were
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included in the study and followed up by one of the
authors at our lupus outpatient clinics. The clinics
started in 1972 and the end point for this study was 1
January 1987. Uniformity in follow up was ensured
by standardised clinical record forms, while regular
sessions on patient management ensured uniformity
of therapeutic measurements. The preliminary
ARA criteriat" were used throughout the study; use
of the revised ARA criteria' did not result in
significant differences in our study population.

Clinical manifestations of lupus nephritis were
defined as one or more of the following: proteinuria
>0-5 g/24 h, persistent urinary sediment abnormali-
ties showing cellular casts, or a decrease of glomeru-
lar filtration rate (measured by creatinine clearance)
of more than 20 ml/min within a period of three
months; only those manifestations that could be
shown on two separate occasions and for which no
other explanation (infection, hypertension, diabetes
mellitus) was available were considered as evidence
for lupus nephritis. In 30 of the 39 patients (77%)
suspected of lupus nephritis a renal biopsy was
performed, with the following distribution according
to WHO classification: class I: 1, class II: 2, class III:
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Renal involvement in SLE 811

3, class IV: 16, class V: 4, and mixed group: 4. Nine
patients had no histological confirmation of lupus
nephritis owing to insufficient biopsy material or
patient refusal.

TREATMENT OF LUPUS NEPHRITIS
Treatment of lupus nephritis consisted either of high
dose prednisone (1.5 mg/kg) once daily alone
(n=16), or in combination with azathioprine (1.5-
2-5 mg/kg; n=19) or cyclophosphamide (1-3 mg/kg;
n=4). After six weeks prednisone was gradually
tapered, while immunosuppressants were continued
for at least six months.

HYPERTENSION
Hypertension was considered present when diastolic
pressure exceeded 90 mmHg on two different
observations and was treated in a stepped-care way
with diuretics, i blockers, and vasodilators respec-
tively.

STATISTICS
Statistical evaluation was by Student's *t test for
group differences of mean values, the X2 test for
absolute numbers, the two tailed Mann-Whitney U
test for non-parametric data, and with computerised
Kaplan-Meyer analysis of survival curves (STATA).
In the calculation of the survival curves for patients
with SLE without lupus nephritis death was used as
end point, while for curves of patients with SLE and
lupus nephritis death and terminal renal insuffici-
ency ('renal death') were taken as end point.
Statistical significance was defined as p values
<0.05. Unless stated otherwise, values are ex-
pressed as mean (SEM).

Results

PATIENT CHARACTERISTICS
Of 110 patients with SLE, 39 (35%) developed
clinical lupus nephritis during our study (Table 1).

Table 1 Demographic data on 110 patients with
systemic lupus erythematosus (SLE) with or without
clinical renal involvement

Nephritis No
nephritis

Number (%) of patients 39 (35) 71 (65)
Age at diagnosis of SLE

(years)t 33-1 (2-5) 40-3 (18)*
Follow up (months)1 87-7 (8-6) 108-6 (7-2)
Patients receiving dialysis (n) 8 Ot

*p<0-05.
tp<0-001.
4Values are mean (SEM).

Table 2 Mortality in patients with systemic
lupus erythematosus (SLE) with or without lupus nephritis

Nephritis No
(n=39) nephritis

(n= 71)

Non-survivors (%) 10 (26) 4 (6)*
Number of male deaths
(% of male patients) 5 (56) 0 (0)t
Age 625 0 (0) 0 (0)
Age >25 5 (56) 0 (0)t

Number of female deaths
(% of female patients) 5 (17) 4 (6)
Age 625 4 (13) 1 (2)f
Age >25 1 (3) 3 (5)

Time between diagnosis of
SLE and death (months)§ 67-8 (14-8) 168-5 (44-2)

*p<0-01.
tp<0-001.
Vp<005.
§Values are mean (SEM).

No significant differences were found with respect to
sex distribution in either group. Mean age at
diagnosis of SLE was significantly lower for patients
with lupus nephritis, however, than for those
without (33.1 v 40.3 years). Mean follow up for all
patients was 89-9 months with no significant differ-
ences between groups. The need for renal replace-
ment treatment did not arise in the group without
lupus nephritis, whereas eight patients with lupus
nephritis needed dialysis (21% of all patients with
lupus nephritis). Early treatment with steroids
(within two years after SLE was established) was
started in 45% of patients, who later developed
clinical signs of lupus nephritis (n=20) and in 43-6%
of patients who never developed clinical lupus
nephritis (p>0-05).

MORTALI.TY
The overall mortality of patients with lupus nephritis
was significantly greater than for those without 26%
v 6%; p<0-01) (Table 2). This difference was much
more pronounced in male than in female patients:
male patients with lupus nephritis had a 56%
mortality compared with 0% in men without nephri-
tis (p<0-001), whereas female patients with SLE
with or without lupus nephritis showed no significant
difference in mortality (17% v 6%). Further analysis
showed that non-surviving male patients with lupus
nephritis were all above 25 years of age at the time
of diagnosis, whereas non-surviving female patients
with lupus nephritis were mostly younger than 25
years of age. The period between the diagnosis of
SLE and the moment of death was significantly
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longer in patients without lupus nephritis than in
those with the disease (168-5 months v 67-8 months).
Table 3 lists the causes of death. Four of the eight
patients receiving dialysis died owing to infections
or cardiovascular causes. When the patients with
lupus nephritis were analysed as a separate group
(Table 4) no difference between fatal and non-fatal
lupus nephritis was observed for the period between
diagnosis ofSLE and manifestation oflupus nephritis,
or serum creatinine concentration at the moment
lupus nephritis was diagnosed; mortality was greater
forfemale patients with lupus nephritis under 25 years
at the time of diagnosis of lupus nephritis, however.

RENAL FAILURE
Dialysis was necessary in eight patients with lupus
nephritis; when compared with patients with lupus
nephritis maintaining life supporting renal function
no differences could be found in sex, age, initial
serum creatinine values, and treatment (Table 5).
IMPACT OF LUPUS NEPHRIT1S ON SURVIVAL
FOR PATIENTS WITH SLE
Actuarial survival curves for patients with SLE with
or without lupus nephritis (Fig. 1) were significantly
different (p<O0OO1), showing lupus nephritis to be a

major factor in decreased survival of patients with
SLE.

Table 3 Cause of death of 14 patients with systemic lupus erythematosus (SLE), subdivided according to the presence
or absence of lupus nephritis

Sexlage SLE related Non-SLE related Postmortem
examination

With nephritis (n=10)
F, 24 Recent pleuropericarditis
M, 58 Renal failure Sepsis while receiving dialysis +
F, 22 Renal failure Peritonitis while receiving CAPD*
M, 57 Cerebral involvement Suicide
F, 20 - Bacterial encephalitis +
F, 80 Renal insufficiency Cardiac insufficiency/pneumonia +
F, 33 Haemorrhagic pneumonitis - +
M, 67 Renal failure Cardiac insufficiency +
M, 46 Renal failure Septic shock +
M, 68 Renal insufficiency Ruptured cardiac aneurysm +

No nephritis (n=4)
F, 77 - Bronchopneumonia
F, 64 - Myocardial infarction +
F, 42 - Gram negative sepsis +
F, 33 Intracerebral bleeding with

thrombocytopenia +

*CAPD=continuous ambulatory peritoneal dialysis.

Table 4 Differences between surviving and non-surviving patients with lupus nephritis

Died (n=10) Alive (n=29)

Period between diagnosis of SLE and manifestation of lupus
nephritis (months)t 36-1 (12-0) 16-7 (4-7)

Observation period (months)t 67-8 (14-8) 82-6 (10-0)
Median serum creatinine at diagnosis of lupus

nephritis (psmol/l) 113-5 88-0

Male patients 5 4
Age -25, serum creatinine <130 sLmoVl 0 2
Age -25, serum creatinine ,130 itmol/l 0 0
Age >25, serum creatinine <130 gsmoVI 2 0
Age >25, serum creatinine 130 umolVl 3 2

Female patients 5 24
Age <25, serum creatinine <130 tamol/l 3 4*
Age <25, serum creatinine 130 iumol/l 1 4
Age >25, serum creatinine <130 umol/l 1 16
Age >25, serum creatinine :130 pmoVl 0 1

*p<0.05.
tValues are mean (SEM).
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Renal involvement in SLE 813

Table 5 Differences between patients with lupus nephritis developing renal failure and
supporting renal function

Renal
failure

those maintaining life

No renal
failure

Number of patients (%) 8 (21) 31 (79)

Male patients 2 7
Age 625, serum creatinine <130 smoVl 0 2
Age 625, serum creatinine B130 pmoVI 0 0
Age >25, serum creatinine <130 psmol/I 0 2
Age >25, serum creatinine :130 smol/l 2 3

Female patients 6 24
Age 625, serum creatinine <130 pmol/l 2 5
Age -25, serum creatinine ,130 pmoVI 1 3
Age >25, serum creatinine <130 ILmol/I 3 15
Age >25, serum creatinine B130 tsmoVl 0 1

Treatment
Prednisone only 3 13
Prednisone + immunosuppressants 5 18

Figure 2 shows the chance of any patient with SLE
in our study developing clinical signs of lupus
nephritis. It shows that within the first three years
after diagnosis of SLE a patient has a 30% chance of
developing lupus nephritis, whereas after this time
there is only about a 10% chance.

Figure 3 shows survival curves for patients with
lupus nephritis according to serum creatinine con-
centration at the time of manifestation of the
nephritis; survival of patients with initial serum
creatinine values of 3130 gmol/l was significantly
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different from that of patients with normal (<130
[imolIl) initial serum creatinine values (p<0O001).
When survival curves of patients with lupus nephri-
tis with normal initial serum creatinine values
were compared with those of patients without
lupus nephritis there was a significant difference
(p<0O0001), showing that patients with lupus
nephritis and normal initial renal function have a
worse prognosis than patients without nephritis and
with normal renal function (data not shown).

INFLUENCE OF TREATMENT
Survival curves of patients with lupus nephritis (Fig.
4), divided according to treatment (prednisone
(n= 16) alone versus prednisone combined with
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Fig. 1 Actuarial survival curves for patients with
systemic lupus erythematosus with (@- -- -4) and
without (@-*) clinical renal disease (p<O 001).
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Fig. 2 Actuarial survival curve, showing probability
of survival without clinical renal disease in 110
patients with systemic lupus erythematosus (SLE) from
the moment of SLE diagnosis.
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Fig. 3 Actuarial survival curves for patients with lupus
nephritis (LN), according to initial renal function
with serum creatinine concentration greater (@*) or

less (0- -- -4) than 130 pmolll (p<O 001).
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Fig. 5 Course of serum creatinine (S. creat)
(mean (SEM)) from time of diagnosis of systemic lupus
erythematosus (SLE) for patients without clinical
renal disease (*-*) and for patients with clinical renal
disease maintaining life supporting renal function
(0 - - 4) or developing renal failure ( ....0) with
diagnosis of lupus nephritis as the starting point.
t=p<005 v patients without lupus nephritis;
t=p<0001 v other patients with lupus nephritis.

immunosuppressants (n=23)), showed no difference
between both groups (p>0-05); looking at the serum
creatinine course, we could find no difference
between these groups either (data not shown).

RENAL FUNCTION

Figure 5 shows the course of serum creatinine
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Fig. 4 Actuarial survival curves for patients with
lupus nephritis, according to treatment with prednisone
(a-4) or a combination ofprednisone with
immunosuppressants (0- -- -0) (p>0.05).

concentrations; it is clear that patients with SLE
without clinical signs of lupus nephritis retained
normal serum creatinine values (<130 [Lmol/1),
whereas patients with nephritis had a more fluctuat-
ing and unpredictable course of serum creatinine.
Patients prone to renal insufficiency reached this
situation within a short period of time, while others
recovered normal renal function; some of these
patients (n=8) experienced a second renal exacerba-
tion (mean period after first manifestation 60-2
(SEM 40-1) months) with reversible decrease in

Table 6 Demographic data on patients with systemic
lupus erythematosus with clinical renal disease, according
to the presence of hypertension

Hypertensive Normotensive

Number of patients (%) 24 (62) 15 (38)
Pre-existent 3
At diagnosis of LN* 11
In the course of LN 10

Age at diagnosis of
LN (years)t 33-8 (3-1) 33-5 (4.2)

Follow up (months)t 79-4 (10-2) 77-7 (14-6)
Median serum creatinine

(ttmol/l) 99-5 81
Number of deaths (%) 5 (21) 5 (33)
Number that progressed

to dialysis (%) 6 (25) 2 (13)

*LN=lupus nephritis.
tValues are mean (SEM).
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Renal involvement in SLE 815

renal function, but all recovered normal serum
creatinine values eventually.
SIGNIFICANCE OF THE OCCURRENCE OF
HYPERTENSION IN THE DISEASE COURSE
Eight of 71 patients with SLE without lupus
nephritis (11%) had hypertension compared with
24/39 (62%) of patients with lupus nephritis (Table
6) (p<0-001). There was no difference between
patients with lupus nephritis with or without hyper-
tension in age at the moment of diagnosis for lupus
nephritis, serum creatinine concentration, mortal-
ity, or need for renal replacement treatment.
Discussion
We studied 110 patients with SLE prospectively with
special attention to clinically manifest renal involve-
ment. Although clinical variables do not identify all
patients with SLE with histological abnormalities of
renal tissue,1-5 they are thought to be good discrimi-
nating features for prognosis.89
Our results show the presence of clinical man-

ifestations of lupus nephritis in 39/110 (35%) of our
patients with SLE; this is comparabje with other
recent findings,12 but somewhat lower than previous
figures. 13 This probably reflects more frequent
detection of milder cases of SLE in recent years. No
significant sex difference was present, but patients
with lupus nephritis were clearly younger than those
without nephritis at the time of diagnosis of SLE.
The decreased survival (Fig. 1) associated with

lupus nephritis is less pronounced than in earlier
studies,14 l5 probably reflecting better supportive
care possibilities, but still stresses the fact that lupus
nephritis is a major complication of SLE. Female
patients with lupus nephritis under 25 years and
male patients over 25 years had an increased
mortality. Renal failure rates were not affected by
age, sex, or initial serum creatinine concentrations,
which is in contrast with current opinion.'6 17
Initially normal renal function (serum creatinine
<130 ,umol/l) in lupus nephritis did not lead to
survival curves comparable with curves for patients
with SLE without clinical renal disease. Thus the
lupus nephritis itself was a risk factor for decreased
survival, regardless of initial renal function. We
could find no difference in survival according to
treatment; in other studies, however, addition of
oral immunosuppressants to prednisone did improve
survival.18 19 Our study concerned a small number
of patients and as the power of our test results is low
(0=0-85 for not detecting a 25% reduction in
survival, while a=0-05) no firm conclusions about
treatment can be drawn.
The chance of any patient with SLE in our study

developing clinical renal disease was 30% for the
three year period after the diagnosis of SLE (Fig. 2);

this means that patients with SLE surviving for
more than three years without nephritis have a very
low risk of developing clinical renal disease there-
after. The early use of corticosteroids did not
influence the eventual occurrence of lupus nephritis.
Although delayed onset nephritis has been des-
cribed,20 lupus nephritis mostly occurs early in the
disease course of SLE.13 21
Our finding that, regardless of treatment, those

patients who will develop terminal renal insuffici-
ency do so in a relatively short period after the
diagnosis of lupus nephritis is made, is in accordance
with other studies.22 The other patients with lupus
nephritis maintained normal renal function and
despite a renal exacerbation after four to five years
in about 20% of patients normal renal function was
maintained throughout the study.
The fact that patients with SLE without clinical

renal disease conserve normal renal function seems
obvious but has not been shown elsewhere; in view
of the fact that they may well have histological
abnormalities of renal tissue'-5 and are at risk for
vasculitis and drug induced damage it is reassuring
that their survival (Fig. 2) and preservation of renal
function (Fig. 1) are not influenced by other
manifestations of SLE, and that clinical variables for
lupus nephritis are excellent guides for management
of patients with SLE.

Hypertension is an important complication and
cause of subsequent loss of renal function in lupus
nephritis; yet we could not find any relation between
the presence of hypertension and severity of renal
disease or disease course, which was found by others
too.23 24 Probably, the possible deleterious effects of
hypertension were recognised and properly treated,
thereby eliminating its contribution to renal damage
in our patients.

In conclusion, we have shown clinical renal
disease to be present in 39 (35%) of our 110 patients
with SLE, developing mostly within three years
after the diagnosis of SLE, resulting in a decreased
survival and increased morbidity compared with
patients with SLE without clinical renal disease,
who have an excellent prognosis. Survival after
treatment of lupus nephritis with high dose pred-
nisone or prednisone combined with immuno-
suppressants was equally good. Our findings
indicate that clinical indices for renal involvement
are excellent guides in the management and prog-
nosis of patients with SLE; therefore, the routine
use of renal biopsy in patients with SLE is not
warranted.

We wish to thank P de Leeuw. R Smeenk. and C Hack for technical
assistance, advice, and manuscript review and M Drinkwaard for
secretarial assistance. This work was supported by a grant from the
Dutch league against rheumatism (grant 86/CR/10).
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