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SUMMARY This report presents an analysis of the cumulative survival in 110 well defined
patients with systemic lupus erythematosus (SLE) who were followed up over a prolonged period
of time. Special attention was paid to possible differences between patients who died and those
who were still alive at the end of the study. Of the 110 patients with SLE, 96 (87%) were still alive
after 10 years; the cumulative survival for men was 69% (11/16) and for women 90% (85/94).
Patients who never developed a new exacerbation after the diagnosis for SLE had been
established had a 10 year survival of 100%; for patients with one, two, or three exacerbations the
10 year survival was 91%, 69%, and 33% respectively. From these prospective studies it was
found that the exacerbation frequency is most closely related to survival. Disease symptoms of
renal involvement or neurological involvement, or both, present at the onset or at the moment
the SLE diagnosis was established, were predominantly seen in patients who died during the
follow up.
In the past three decades the general'concept of the
disease course of systemic lupus erythematosus
(SLE) has changed dramatically. The old view, of a
relatively unremitting disease course ending with
death in a few years in most patients, has gradually
been replaced by a new one, in which remission to
some degree occurs in most patients and 50% or
more are still alive after five years of follow up. 1-3
Albert et al in 1979 noted that survival as well as
average disease duration until death both increased
in a linear fashion related to the date of publication
of papers devoted to this subject, without an
apparent change in the slope of the curve in the mid1950s, when high dose steroid treatment became
widely applied. This suggests that the improved
survival rate was not related to the employed dose of
prednisone but rather to other factors-for example,
to the use of antihypertensive drugs, antibiotics,

haemodialysis, and also to the establishment of well
defined criteria for diagnosis5 6and the development
of a variety of assays for the detection of antinuclear
antibodies. It has often been stated that in recent
years less severely ill patients are better recognised
and reported than in the past.6 7 Also, according to
the revised American Rheumatism Association
(ARA) criteria, skin involvement only (malar rash,
discoid rash, photosensitivity, oral ulcers) is sufficient for the diagnosis SLE.
To estimate the prognosis of the disease the life
duration of patients with SLE can be measured
starting from the date of a verified diagnosis or, less
well defined, from the date of appearance of the first
physical evidence of illness possibly attributable to
SLE. Until now most studies of the survival of
patients with SLE have been carried out retrospectively rather than prospectively.8 Most studies
started with a group of patients who were sufficiently
Accepted for publication 30 September 1988.
Correspondence to Dr A J G Swaak, Department of Rheumato- ill to seek hospital treatment and in whom SLE was
logy, Daniel den Hoed Clinic, Groene Hilledijk 301, 3075 EA diagnosed based on clinical and laboratory tests.
Rotterdam, The Netherlands.
To study the survival of patients with SLE,
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however, one should begin with subjects who are
clinically well, rather than ill, and trace developments in them from health to illness and, if possible,
to eventual death. Prolonged periodic observation
permits events to be recorded and dated on the basis
of objective observations made by the physician
rather than on the retrospective and often subjective
memory of the patient.
In 1970 a department was started at the central
laboratory of the Red Cross blood transfusion
service to develop methods for the detection of
antinuclear antibodies. Soon it became necessary to
establish the clinical significance of the various
antinuclear antibodies. Therefore, three special
lupus outpatient clinics were established in the
Netherlands. From that time on patients were sent
to these outpatient clinics for confirmation of the
possible diagnosis of SLE and for treatment.
At that time different prospective studies were
started to elucidate the diagnostic significance of
anti-double-stranded DNA (anti-dsDNA),9 the
prognostic significance of anti-dsDNA,10 " and the
role of the complement system in the pathogenesis
of SLE.1 12 From all patients sent to our lupus
outpatient clinics, clinical data were recorded using
well defined protocols. This allows us now to
evaluate prospectively the history or disease course
of a large group of patients who developed or had
already developed SLE when they were first seen at
one of our outpatient clinics. The aim of this study
was to analyse survival in a group of well defined
patients with SLE who were followed up over a long
period of time, focusing on differences between
patients who died and patients who were still alive at
the end of our study. Attention was paid to
differences in sex, age, age of onset of disease and
the interval between onset and time of diagnosis
(ARA criteria), number of ARA criteria fulfilled,
and the amount and kind of exacerbations. Most,
but not all, previously cited criticisms about the
determination of survival in patients with SLE have
been overcome by the prospective nature of this
study, and this has enabled us to obtain an insight
into the survival of patients with SLE defined
according to ARA criteria.
Patients and methods

establishment of the diagnosis SLE were quite
variable. Only patients whose final diagnosis was
SLE were incorporated in the study. Thus we
followed up 110 patients in the years preceding
1987. Fourteen of these patients died during the
study. Table 1 shows the demographic features of
these 110 patients.
DIAGNOSIS

From the start of our study in 1970 until the end in
1986 the preliminary ARA criteria were used to
diagnose SLE.s Use of the revised criteria (1982)6
did not change the data on the onset of SLE in our
patients. Onset of disease was defined as the date on
which the patient had complaints related to SLE for
the first time.
DISEASE ACTIVITY

Disease activity of patients with SLE can be divided
into minor and major symptoms, as previously
described.'0 13Minor symptoms are mainly restricted
to the musculoskeletal system and the skin and may
be controlled by an increase of prednisolone dosage
of 5-15 mg/day without the need for admission 'to
hospital.
Major symptoms are characterised by at least one
of the following manifestations: renal impairment,
serositis, anaemia (haemoglobin<110 g/l) or leucopenia (white blood cell count<4x 109/l or thrombocytopenia (platelet count<50x 109/l), neurological,
or psychiatric symptoms. All cases in which the
symptoms were explained by causes other than SLE
were excluded. Patients with pre-established renal
involvement were considered to be inactive when no
significant alterations took place in the creatinine
values, proteinuria, urine sediment, or blood
pressure. Renal function was assumed to have
deteriorated when one or more of the following
occurred on at least three consecutive days: increase
of protein to at least 1 g/24 h, increase in red blood
cell count in the urinary sediment, decrease in
glomerular filtration rate of more than 20%. An
increase in proteinuria or other indications of a
Table 1 Demographic features of the 110 patients with
systemic lupus erythematosus studied

PATIENTS

All patients who fulfilled ARA criteria5 for SLE and
who had been seen and followed up at one of our
outpatient clinics since 1970 were incorporated in
the study. Initially, these patients were seen at our
department for diagnostic reasons. From their
disease history we established a date of disease
onset. Time periods between disease onset and

Number of patients
Onset disease (mean age (SD))
Diagnosis (mean age (SD))
Number of exacerbations
Number of patients with one or
more exacerbations
Number of deaths

Men

Women

16
42 (19)
47 (17)
17

94
31 (14)
37 (15)
93

12
5

50
9

Ann Rheum Dis: first published as 10.1136/ard.48.6.447 on 1 June 1989. Downloaded from http://ard.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

448 Swaak, Nossent, Bronsveld,

further deterioration of renal function in the absence
of other causes, such as pyelonephritis not related to
SLE, were indicative of renal disease. It must be
realised, however, that there are diagnostic difficulties because neurological, psychiatric, and other
symptoms may be secondary to renal, haematological, or cardiac complications of the disease not
accompanied by real changes in SLE disease activity,
or alternatively, such symptoms may be a consequence of drug treatment. Major symptoms as
defined in this study always require admission of the
patient to hospital and treatment 'with prednisone
doses of more than 20 mg/day. All patients were
treated with the same protocol.
When during follow up a patient fulfilled the
criteria for an exacerbation then treatment with
prednisolone (1-1-5 mg/kg daily) was started. If
after three months' treatment the clinical signs did
not show any improvement additional immunosuppressive therapy with azathioprine (1.5 mg/kg
daily) was started. Two patients developed an
intolerance to azathioprine, which was then replaced
by cyclophosphamide. After another three month
period the clinical picture had worsened for four
patients and azathioprine was replaced by cyclophosphamide or plasma exchange, or both.
FREQUENCY OF EXACERBATIONS

In this study only disease exacerbation occurring
after the patient fulfilled the preliminary ARA
criteria was taken into consideration. At the moment
of diagnosis nearly 80% of the patients showed
major disease features. According to our criteria the
patient was diagnosed as having SLE at that
moment. After this period the occurrence of major
disease features was considered as the first or
subsequent exacerbation, provided that a time
interval of three or more months had elapsed after
the initial occurrence of major disease symptoms.

patients were treated according to the same protocol
during the entire study no attention was paid to this
aspect.

All patients were, if necessary, clinically treated
(by AJGS and WB) in three clinical centres in the
Netherlands: the department of internal medicine of
the Slotervaart hospital (Amsterdam), the department of internal medicine of the Free University
hospital (Amsterdam), and the department of
rheumatic diseases of the Dr Daniel den Hoed
hospital (Rotterdam).
Irrespective of the clinical signs all patients were
routinely seen at the lupus outpatient clinics at
six week intervals. When the patients developed
additional complaints or manifestations of their
disease, however, the frequency of clinical and
serological investigations was increased, if possible
to one week intervals. The disease activity was
always recorded without prior knowledge of the
serological parameters. From the start of our earlier
mentioned studies, signs of disoase activity, drug
treatment, indications for dosage alterations, and
routine clinical laboratory results were recorded on
standard clinical record sheets.

Results
COMPARISON OF PATIENTS WHO DIED DURING
THE STUDY WITH THOSE WHO SURVIVED

General differences
Table 2 shows the general differences between the
patients who died during the study (group II) and
those who survived (group I). Several significant
differences between these two groups were noted.
Firstly, the male/female ratio of patients who died
during the investigation was higher than that of
patients who survived (0.56 v 0.13). Secondly, the
exacerbation frequency of patients who died was

DATA EVALUATION

For evaluation all clinical data were stored on a
Wang personal computer using the Lotus 1-2-3
program. Statistical evaluation of the results was
undertaken with analysis of variance for mean
values, with Student's two tailed t test for group
differences, and with Kaplan-Meyer analysis for
actuarial survival curves. Statistical significance was
considered present when values exceeded those
given for p values of 0-05. Parameters used were the
clinical symptoms at the onset of the disease, the
time of diagnosis (patient fulfilling the ARA criteria),
the time interval between onset and diagnosis of
disease, the age and sex of the patient, the number
and kind of exacerbations, and the time intervals
between the various exacerbations. As all 110

Table 2 Comparison ofpatients still alive at the end of the
study (group I) and those who died during the study
(group IH)
Group I
Number of patients
96
Onset of disease (mean age (SD)) 38 (14-6)
45-7
(14-3)
(mean
age
(SD))
Diagnosis
Sex ratio (M/F)
0-13
Number of patients with an
exacerbation
48
Follow up (years; mean (SD))
Onset to diagnosis
4-6 (6-6)
Diagnosis to end of the study 7,7 (4-9)

Group 11
14
'35 (20)
-49-3 (21)
0-56
14

10-1 (11-6)
8-4 (6-0)

*There was no statistical significance between groups I and

II.
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higher than that of patients who survived (100% of
the patients who died had one or more exacerbations
of the disease as compared with 50% of the patients
still living at the end of the study). Furthermore, the
time between onset of disease and diagnosis was
longer for patients who died than for those who
survived (10.1 years v 4*6 years).
No differences were found between male and
female patients who died during the disease course.
The men, however, tended to be older than the
women at the onset of the disease and also at death
(Tables 3 and 4).
Table 4 summarises the causes of death in the
patients with SLE. A 'natural' cause of death was
observed in 'only' three patients. In the other
patients a direct link between the disease course and
death could be found.
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survived (group I). Table 5 indicates the ratios of the
incidence of these clinical features in groups I and II
at the onset of disease and at the moment of
diagnosis.

At the onset of disease persistent proteinuria,
cellular casts, seizures, and psychosis were more
often found in patients who died during follow up
than in those who survived.
It must be remembered, however, that the prevalence of several disease features at the disease onset
was very low-for example, in group II proteinuria
was found in three patients (21%), in group I in four
patients (4%).
At the moment of diagnosis the clinical picture
was somewhat different. Signs of oral or nasopharyngeal ulceration, cellular casts, seizures, psychosis,
and the presence of anti-Sm antibodies were found
more frequently in the group of patients who died
Clinical picture at the onset and time of diagnosis of during the follow up than in the group of survivors.
SLE of those who died and those who survived
As mentioned earlier the absolute number of patients
We took into account a number of clinical symptoms having those clinical signs was low. An interrelation
closely related to the ARA criteria and attempted to between these disease signs could not be calculated.
discover whether there were differences between
the patients who died (group II) and those who Differences between the amount and kind of
exacerbations
Table 2 shows that exacerbations occurred in 50% of
Table 3 Comparison of male and female patients who died the surviving patients and in 100% of the patients
who died. Figure 1 compares both groups according
Men
Women
to the occurrence and frequency of subsequent
exacerbations.
Clearly, the percentage of patients
Number of patients
5
9
having an exacerbation was greater in group II than
30 (17)
Mean age of diagnosis (SD)
51 (18)
in group I. The frequency of exacerbations was also
Duration of follow up
(onset tili death)
higher. In 25% of all men and 47% of all women
14-4 (12-6)
17-9 (9)
(years, mean (SD))
investigated
no exacerbation had been registered by
43 (22)
Age at death (mean (SD))
59 (7.9)
the end of the study.
Table 4 Characteristics ofpatients who died
Age
(years)

67
64
68
32
33
80
77
20
58
57
46
24
42
22

Sex

M
F
M
F
F
F
F
F
M
M
M
F
F
F

Interval between
last exacerbation
and death
(months)
3
24
12
0
0
3
72
1
36
1
0
2
0
6

*Itracerebral bleeding caused by thrombocytopenia.

Cause of death

Type of
evaluation

Related to SLE

Not related to SLE

Nephritis

Sepsis
Myocardial infarct
Aneurysma cordis

Necropsy
Necropsy
Necrospsy
Necropsy
Necropsy
Necropsy

Pneumonitis/nephritis
Thrombocytopenia
Haematological disorder*

Pancreatitis

Nephritis, haematological disorder
Shrinkage lung
Nephritis/cerebral involvement
Nephritis, peritonitis

Suicide
-

Necropsy

Peritonitis
Peritonitis

-

Nephritis

Sepsis

Necropsy

Bronchopneumonia

Necropsy

Necropsy

Table 5 Prevalence ofclinical signs* at the start ofthe disease and at the moment when the patients fulfilled the American
Rheumatism Association criteria for diagnosis of systemic lupus erythematosus in the patients still alive (group I) and those
who died (group II) during the follow up
Moment of diagnosis

Start of the disease

Disease signs

Fixed erythemat
Discoid rash
Photosensitivity
Oral ulcers
Arthritis
Pleuritis
Pericarditis
Persistent proteinuria (>0-5 g/24 h)
Cellular casts
Seizures
Psychosis
Haemolytic anaemia
Persistent leucopenia (<4x 109/1)
Lymphopenia (<1-5x 109A1)
Thrombocytopenia (<100x 109/l)
Positive LE cell preparation
Anti-dsDNA antibodies
Anti-Sm antibodies
False positive syphilis test
Abnormal ANA titre§
Raynaud's phenomenon
Alopecia

Group I
(n=96)

Group II
(n=14)

Ratiot
I/If

Group I
(n=96)

Group II
(n=14)

Ratio
I/II

10
19
19
1
69
7
4
4
2
1
2
12
11
1
10
26
14
1
3
26
17
10

14
28
7
0
57
14
0
21
21
14
14
14
0
0
0
35
14
0
0
14
7
0

0-71
0-68
2-71

33
37
34
4
90
13
15
14
6
1
2
22
25
3
17
55
44
1
5
75
30
20

50
50
28
28
92
14
0
28
28
14
21
28
35
0
7
85
50
14
21
57
21
28

0-66
0-74
1-21
0.14
0-98
0-93

-

1-21
0-50
0-19
0-10
0-07
0-14
0-86
-

0-74
1-0
-

1-86

2-43
-

-

0-50
0-21
0-07
0-10
0-79
0-71
-

2-43
0-65
0-88
0-07
0-24
1-32
1-43

0-71

*The prevalence of these signs is given as a percentage of the relevant group.

tTne ratio of the prevalences (group I/group II) indicates the relative increase, decrease, or absence of disease signs in the two groups.

tFlat or raised, over the malar eminences.

§By immunofluorescence; ANA=antinuclear antibody.

The question of differences in the kind of exacerbation exists. Because the numbers of patients with
more than one exacerbation were quite small only
clinical differences between the two groups regarding
the first exacerbation have been evaluated. Table 6
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shows the prevalence of the clinical symptoms
evaluated for group I (surviving) and group II
(dead) patients. Neurological involvement was
significantly increased in group II. Symptoms of
renal involvement were also found twice as often in
the patients who died than in those surviving. The
fact that pleuritis was never found in the second
patient group is remarkable; this is in contrast with
signs of pericarditis.

355

SURVIVAL
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At the end of this study 14 patients had died.
Different methods of survival calculation can be
followed. Figure 2A shows a cumulative index
related to the follow up duration of all patients.
When the patients were divided into groups
developing no exacerbation or one or more exacerbation we found that survival rates changed significantly, being more favourable for patients who after
diagnosis of SLE had no subsequent exacerbation
(Fig. 2B). Figure 2C illustrates the differences
between the survival rates of men and women.
For all 110 patients with SLE a 10 year cumulative
survival of 87% was calculated. For the male
patients with SLE this percentage was 69%, in
contrast with 90% for the female patients. Differ-
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Fig. 1 Incidence andfrequency ofexacerbation in the
patients who were stillalive (group I) and who died (group II)
during the study. Incidences are expressed as percentages of
the total number ofmale orfemale patients.
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Table 6 Comparison ofthe clinical signs during thefirst
exacerbation occurring in the patients with SLE who
survived (group I) and in those who died (group II)

% 8060 4

Disease signs

Group I*
(n=96)

Group II*
(n=14)

Ratio

14
4

34
14

0-41
0-29

31
25

42
42

0-74
0-60

25
25
27

42
21
0

0-60
1-19

14

7

2-00

6

0

-

6

14

A

I/lit
40

Seizures
Psychosis
Persistent proteinuria
(>0-5 g/24 h)
Cellular casts
Decrease of glomerular
filtration
Pericarditis
Pleuritis
Haemolytic anaemia+
leucopemia
(<4x 109/1)
Haemolytic anaemia+
thrombocytopenia

(<100x 1091/1)

0 -i
A

100

60 -

3

4

4

6
i.&

7

-~~~A

8

9

10

A5
A

B

40

20

0-43

-

0

Haemolytic anaemia+
thrombocytopenia

(<100X109/1)+
leucopenia (<4x109A1)

2

1

% 80-

Thrombocytopenia

(<lOOxl109I)+
leucopenia (<4x109/1)

20

1

2

3

4

5

6

7

8

9

10

2

3

4

5

6

7

8

9

10

100

8

14

0.57

*The prevalence of these signs is given as a percentage of the
relevant group.
tThe ratio of the prevalences indicates.; the relative increase,
decrease, or absence of disease signs in the two groups.

ences in survival rates were pronounced when the
number of exacerbations was considered. Those
patients who developed three exacerbations had a
10 year cumulative survival of 33%; those who
developed two exacerbations 69%, and those who
developed one exacerbation 91%.

Discussion
An important problem common to chronic diseases
in general and to SLE in particular is how to
estimate the prognosis of an individual patient. This
is not only important with regard to what to tell the
patient, but it is also vital to any subsequent
estimate of possible palliative or curative effects of
any form of treatment. Several papers4 8 14 have
attempted to answer both of these questions by
retrospective analysis of a series of patients, usually
in hospital, with verified SLE. Results obtained in
this way will of course largely depend upon the
memory of the patients, the date on which the
disease started, and to what extent the disease has
already developed. To determine the natural history
of SLE, its evolution, and its prognosis a prospective
rather than a retrospective study is required. To
estimate survival the date of onset of symptoms of

S 80
60
40

20
0

YEARS (FOLLOW-UP)
Fig. 2 (A) Cumulative survival after diagnosis of systemic
lupus erythematosus (SLE) of all 110 patients.
(B) Cumulative survival of the patients with SLE who
developed no exacerbation (A), one (*), two (0), or
three (-) exacerbations after they fulfilled the American
Rheumatism Association criteria for diagnosis of SLE.
(C) A comparison of the cumulative survival offemale (U)
and male (A) patients with SLE.
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SLE as a point of entry must-in our view-be
avoided as the first symptoms can be perceived and
interpreted differently by individual patients. In this
study nearly all patients could be followed up from
date of onset; nevertheless, in estimating the survival
we used the date of diagnosis, defined by the
fulfilment of four or more of the preliminary ARA
criteria. The time lapse between date of onset and
date of diagnosis varied from less than one month to
12 years (mean (SD) 7 (8.5) years).
In our study a prognosis is estimated for patients
presenting to our lupus outpatient clinics. Prognosis

Table 7 Percentage survival in years after diagnosis of
systemic lupus erythematosus (fulfilling four or more
American Rheumatism Association criteria)
Author

Fries
Feinglass
Lee
Grigor
Urman
Wallace
Ginzler
Platt
Rubin
Hashimoto

Ref.

21
19
22
20
14
8
18
23
24
25

Year

1975
1976
1977
1978
1977
1981
1982
1983
1985
1987

Number
of patients

193
140
110
NA
156
609
1103
70
417
570

Cumulative survival
rate (%)
5 years

10 years

NA
94
88
98
93
88
86
NA
88
86

90
82
NA
NA
70
79
76
85
NA
NA

NA=not available.

based on this study must be interpreted with caution
and reflects only the natural history of SLE in all our
patients (followed up from 1970 until the present)
who were diagnosed and treated at our lupus
outpatient clinics in the Netherlands.
One of the first studies assessing the prognostic
impact of variables like sex, age, and visceral
manifestations on mortality was by McCombs and
Patterson.15 Figures on disease duration were not
given in this study; of the eight men, six had died by
the end of the study. They also found that renal
involvement was a manifestation with severe prognostic significance; of the 37 patients who died, 27
had renal involvement. In later reports the finding
of poorer prognoses among men was confirmed.81
In our prospective study we obtained comparable
results. Furthermore, were were able to study other
parameters like the influence of age, and the kind
and frequency of exacerbations on the disease
outcome. Men were older than women at the onset
of the disease, yet the duration of the disease
between onset and death did not differ significantly
between men and women who died during the
study.
Table 4 shows that in nearly all patients the cause
of death was related to the disease course. Only in
one of the five male patients was the registered
cause of death not related to SLE. Of the 14 patients
who died, seven patients were younger and seven
were older than 50 years at death. Five patients died
in the second to third decade and five in the sixth to
seventh decade, suggesting a bimodal mortality
curve. The number of patients is very small,
however. Owing to the wide age range of the
patients who died and the low number of deaths, it
was impossible to make a correction for age
dependent natural survival rate.

In the earlier reports describing a bimodal pattern
it has been suggested that death in the younger
patients with SLE is due to. active lupus or intercurrent infection, or both, and in the older patients
to cardiovascular disease in the presence of clinically
inactive SLE.26 Overall, the death of our patients
was most often due to active lupus, which in two
cases was complicated by an infection.
In a prospective study by Fessel, of a well-defined
population of patients with SLE, a 10 year survival
of more than 90% was calculated. 17 Only five deaths
occurred among, the 70 patients in whom SLE was
newly diagnosed. No data were given concerning the
sex, age, or disease symptoms of the patients who
died. A major difference in their study is that it
concerned a mainly non-Caucasian population.
Significantly more serositis and haematological
abnormalities have been described in black patients
than in white patients with SLE.
In our study the prevalence of renal involvement
and neurological or psychiatric symptoms was greater
at the onset and at the moment of diagnosis of the
disease in the patients who died. Overall, all
patients who died showed one or more exacerbations
after the diagnosis had been established. In our
patient group a cumulative five year and 10 year
survival of 94% and 87% could be calculated
respectively. Although our figures are comparable
with recent results (Table 7), it must be remembered
that our results concern a patient population followed
up and treated at the same lupus clinic by the same
physicians (AJGS and WB). From studies performed
in the past 10 years it can be seen that there has been
an overall improvement in prognosis of SLE when
compared with earlier studies. Much of this improvement may be due to the treatment, but one must
consider the alternative possibility that milder cases
are now more often recognised than formerly.
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