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outcome in systemic lupus
erythematosus: Cross sectional
analysis of the LuLa cohort
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Abstract

Objective: Despite increased physician’s awareness and improved diagnostic and serological testing in the recent years,

the interval between the initial symptoms and the diagnosis of Systemic lupus erythematosus (SLE) is still very long. Our

aim was to study this delay and its association to the outcome of the disease.

Methods: Information on demographics, onset of first symptoms, first physicians visit and time of diagnosis was

assessed by self-reported questionnaires among SLE patients in Germany (LuLa cohort, n¼ 585) in the year 2012.

Disease activity (Systemic Lupus Activity Questionnaire; SLAQ), disease related damage (Brief Index of Lupus Damage;

BILD), health related quality of life (Short Form 12) and fatigue (FSS) were chosen as proxies for outcome. Linear

regression analysis was used to analyze the association of the delay in diagnosis to the outcome, adjusted for age, disease

duration and sex.

Results: Mean duration between the onset of symptoms and the diagnosis of SLE was 47 months (SD 73). The longer

the time to diagnosis, the higher the disease activity (b¼ 0.199, p< 0.0001), the disease-related damage (b¼ 0.137,

p¼ 0.002) and fatigue (b 0.145, p¼ 0.003) and the lower the health-related quality of life (physical b¼�0.136,

p¼ 0.004, mental b¼�0.143, p¼ 0.004).

Conclusion: In systemic lupus erythematosus, longer time to diagnosis was associated with worse outcome. Concepts

in care with the intention to shorten the time to diagnosis are needed to improve the long-term outcome of the disease.
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Introduction

The initial symptoms of systemic lupus erythematosus

are often nonspecific and mimic other medical condi-

tions, increasing the risks for diagnostic delay.1 The

heterogeneity of possible manifestations makes early

diagnosis and subsequent disease management more

difficult and can delay effective treatment. In a study

of 121 SLE patients in the UK, 70% of the participants

stated that they had initially received another diagno-

sis. A median of ten consultations with three different

doctors were required before a diagnosis was finally

made.2 Despite of increased physician’s awareness
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and improved diagnostic and serological testing in the
recent years, the interval between the onset of the first
symptoms and the diagnosis of SLE is still very long.
For example, Ozbek et al. reported a mean delay of
21.8� 30.3 months in 136 Turkish SLE patients in
2003, with arthralgia being the most common symptom
(60%) at the time of diagnosis and Sawah et al.
described a delay of 67.2� 87.5 months in 2015 in a
US-cohort (n¼ 827).3

Reducing this delay may enable monitoring and
treatment at an earlier stage before severe organ
involvement might have occurred. In a Danish cohort
of 100 patients with lupus nephritis followed for
15 years, a delayed diagnosis and intervention increased
the risk of progression to end-stage renal disease
(ESRD).4 Furthermore, an US health insurance data-
base study reported that the diagnosis of SLE being
delayed for more than 6 months from symptom onset
leads to greater health care utilization, flare rates, and
more insurance claims in the following years.5

In addition, both the path to diagnosis and the diag-
nosis itself imply a wide range of stressors, limitations,
fears and uncertainties for patients, which can affect all
areas of their lives.6,7 As a result, their participation
und health related quality of life are often severely
and permanently impaired.

Even though the impact of time to diagnosis on the
development of ESRD, the frequency of flares and the
frequency of physician’s visits have been described,
the association to the quality of life, overall disease
damage and disease activity has yet not been investi-
gated. This information is crucial to understand the
potential impact of an early diagnosis and to improve
the multidisciplinary management in practice.

Methods

Data source

The LuLa study is a nationwide survey among SLE
patients that was established in the year 2001. SLE-
patients receive a questionnaire every year, asking
about demographic data, clinical parameters such as
comorbidities, lupus-specific medication, disease activ-
ity, damage and health-related quality of life.8 Data
from year 2012 was analysed in this study. In 2012
we additionally inquired about the time to diagnosis
and the organ involvement at the time of diagnosis.

Study organization and preparation of data acquisi-
tion were performed by the German SLE patient asso-
ciation (GSPA), the Lupus erythematodes
Selbsthilfegemeinschaft. Pseudonymized data collec-
tion and scientific evaluation were guaranteed by our
tertiary center. Independent of the study, medical care
for the included patients is provided by physicians all

over Germany. The study organization and implemen-
tation was chosen to minimize the effect of an expec-
tancy bias, such as the Rosenthal effect.9

Participants were enrolled by invitation of their
rheumatologist or the GSPA itself. The inclusion crite-
ria for the study were a confirmed diagnosis of SLE
and the returning of the completed questionnaire.

To reduce data entry errors for the digitization of
the questionnaires two-pass verification was performed
at the tertiary center.

In comparison with the reference data from the
national database of the German Rheumatism
Research Center, it was shown previously that data
collected by LuLa study is reliable, comparable and
can be considered as representative of SLE patients in
Germany.8

The questionnaire was sent to 636 patients by the
GSHC in the year 2012, the return rate of the complet-
ed questionnaires was 91.2% (n¼ 585).

Outcome

We chose disease activity, disease-related damage and
health-related quality of life, assessed by patient
reported questionnaires, as outcome parameters. We
are not able to record death as an outcome parameter
in our cohort as it is a patient-reported survey.

To assess disease activity, the patient reported
Systemic Lupus Activity Questionnaire (SLAQ),10

was used, which was translated and validated in differ-
ent languages. The questionnaire uses 24 items to cap-
ture disease symptoms in the previous 3 months. The
German version shows a strong correlation with the
physician reported systemic lupus activity measure
(SLAM) and presents good to excellent internal
consistency.11

The patient reported Brief Index of Lupus
Questionnaire (BILD)12 was used for assessing
disease-related damage. It consists of 28 items enquiring
about organ damage accumulated since the diagnosis of
SLE. It was likewise validated in different languages.
The German version has proven a comparable validity
to the original BILD and a strong correlation with the
physician-reported damage score (SDI).13

The Short Form 12 Health Survey (SF-12)14 was
used to assess the health-related quality of life
(HRQoL). Based on the Short Form 36 (SF-36), the
SF-12 provides comparable results with a mental
(MCS) and a physical (PCS) component.
Additionally, the physical functioning index of the
SF-36 (SF-36-pfi) was assessed.15

Fatigue was evaluated by the Fatigue Severity Scale
(FSS) measuring the impact of fatigue on nine specific
types of functioning in the previous two weeks. A score
of< 4 is considered to be normal.16
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Time to diagnosis and statistical analysis

The interval between the onset of symptoms, the first
physician’s visit and the time of diagnosis (Figure 1) as
well as the organ involvement at the time of diagnosis
was recorded.

Using linear regression we analyzed the association
of the interval between the onset of symptoms and the
time of diagnosis to the outcome of the disease. The
analysis was adjusted for age, sex, disease duration und
organ involvement at the time of diagnosis. T-test was
used to compare delays and outcome in two different
groups of patients.

Data was analyzed with the statistical software pro-
gram R (The R Foundation for statistical computing,
Vienna, Austria).

The LuLa study was approved by the Heinrich-
Heine-University Duesseldorf institutional review
board (study numbers 2260 and 3708) and is registered
in the German World Health Organization
primary registry ‘German Clinical Trial Register’,

www.germanctr.de (ID: DRKS00011053). The study

complies with the Declaration of Helsinki. The study

did not require additional approval.

Results

Time to diagnosis

In total, 585 patients were included in our analysis with

a mean age of 53.3 (SD 12.2) years and mean disease

duration of 17.7 (SD 7.9) years.
Mean time to diagnosis (DT2-0) was 47 months,

including 13 months from first symptoms to the first

physician’s visit and 34 months from the first physi-

cians visit to the diagnosis SLE (Table 1, Figure 1).
40.3% of our patients reported skin involvement

(n¼ 236) and 40.5% joint involvement (arthritis and

arthralgia) at the time of diagnosis (T2), whereas lung

(7.7%), heart (6.8%), kidneys (13.3%) were affected

less often at the time of diagnosis. We found evidence

Figure 1. Timeline representing the requested time points. T0: onset of symptoms, T1: first physicians visit, T2: diagnosis of SLE, T3:
time of the survey (2012): asking about T0, T1, T2 and the outcome of the disease by self-reported questionnaires (BILD, SLAQ, SF-
36, SF-12, FSS).

Table 1. Characteristics of the study cohort in the year 2012. 585 patients participated. Lupus medication includes NSAIDs, steroids,
antimalarials, azathioprine, methotrexate, leflunomide, ciclosporine A, mycophenolic acid, cyclophosphamide, rituximab and
belimumab.

% (n) Mean (SD) Median (IQR) Range

Female 94.4 (552)

Age 53.3 (12.3, ) 50 (17) 14–87

Disease duration (years) 17.7 (7.9) 16 (11) 7–51

Symptoms to first physicians visit (month) 13.2 (40.9) 2 (5) 0–336

Physicians visit to diagnosis (month) 34.0 (62.7) 8 (36) 0–576

Symptoms to diagnosis (month) 47.2 (72.6) 13 (56) 0–576

Physical functioning (SF 36 PFI) 67.0 (28.6) 75 (45) 0–100

Physical quality of life (SF-12 PCS) 40.1 (12.0) 41.1 (20.8) 11.6–64.4

Mental quality of life (SF-12 MCS) 46.4 (11.4) 49.6 (17.8) 16.3–68.2

Disease activity (SLAQ) 13.0 (7.9) 11 (11) 0–42

Damage (BILD) 2.5 (2.4) 2 (3) 0–12

Fatigue (FSS) 4.1 (2.0) 4.4 (3.4) 1–7

Number of comorbidities 1.7 (1.2) 0 (2) 0–10

Number of lupus medication 1.8 (1.1) 2 (2) 0–5

Number of other medication 2.6 (1.7) 3 (2) 0–8

Prednisolone �7,5mg/d 50.5 (294)

Prednisolone> 7,5mg/d 12.5 (73)

Kernder et al. 433

http://www.germanctr.de


that patients with cerebral and mental involvement at

onset (neuropsychiatric SLE (NPSLE), n¼ 76) had

longer delays in diagnosis. In detail, patients with

NPSLE reported a mean time to diagnosis of 69

months, compared to 43 months in patients having

an organ involvement other than NPSLE at the time

of diagnosis (p¼ 0.018, T-test). This delay was mainly

due to the time between the first physician visit and

diagnosis (T2-T1, Figure 2). Patients with NPSLE

reported a delay of 56 months vs. 31 months that

were reported by patients with another manifestation

(p¼ 0.001, T-test). No differences were reported in the

time between the onset of symptoms (T0) and the first

physician’s visit (T2), (15 months vs. 13 months,

p¼ 0.740, T-Test). Patients with joint involvement at

the time of diagnosis also reported a longer time to diag-

nosis (53.0 month) compared to patient having an organ

involvement other than joints at the time of diagnosis

(39.8 month), although this did not reached statistical

significance (p¼ 0.051). Details are given in Table 2.

Time to diagnosis predicts outcome

Linear regression analysis adjusted for disease dura-

tion, sex and age was used to analyze the association

between the time to diagnosis and the outcome of the

disease. Disease activity (SLAQ), disease related

damage (BILD), mental and physical HRQoL (SF-
12), physical functioning (SF-36 PFI) and fatigue
(FSS) in the year 2012 were chosen as proxies for the
outcome of the disease.

Linear regression analysis revealed: the longer the
time to diagnosis, the higher the disease-related
damage (b 0.137, p¼ 0.002), the higher the disease
activity (b 0.199, p< 0.0001) and lower the health-

Figure 2. Effects of time to diagnosis on disease-related damage (BILD), disease activity (SLAQ), health related quality of life (SF-12)
and fatigue in the year 2012. Boxplots presenting two groups of patients: 1 presenting patients that reported a time to diagnosis of less
than 6 month from the onset of symptoms (n¼ 264), 2 presenting patients that reported a time of more than 6 month (n¼ 321).
T-Test for comparison of the two groups. *p< 0.05.

Table 2. Organ involvement at the time of diagnosis. A
Percentage of organ involvement at the time of diagnosis of the
total population (n¼ 585) B Mean time between the onset of
symptoms and the diagnosis of SLE divided by the organ
involvement at the time of diagnosis (Yes¼ organ involved at the
time of diagnosis, No¼ organ not involved at the time of diag-
nosis). Significant differences were seen in NPSLE (neuropsychi-
atric SLE), (T-test, *p< 0.05).

A B

% n Yes No p-value

Kidney 13.3 78 44.5 46.0 0.300

Heart 6.8 40 50.1 45.4 0.664

Skin 40.3 236 42.5 49.9 0.250

Joints 40.5 237 53.0 39.8 0.051

Lung 7.7 45 58.9 44.5 0.516

NPSLE * 13.1 76 68.7 42,5 0.018*

Musculoskeletal 5.0 (29) 29 62.1 43.8 0.098
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related quality of life (SF-12 physical b �0.136,

p¼ 0.004, SF-12 mental b �0.143, p¼ 0.004) in 2012.

Additionally, fatigue was rated higher (b 0.145,

p¼ 0.003). Table 3 shows more details (R2 and stan-

dard errors). A sensitivity analysis including organ

involvement at time of diagnosis did not change the

results of the regression model.
Furthermore, we compared two groups of patients.

Group 1 includes patients with a time to diagnosis of less

than 6 months (n¼ 264) and group 2 includes patients

with more than 6 months to diagnosis (n¼ 321),

Figure 2. Patients significantly differed in SLAQ

(median (range)) (11(0–42) vs. 14(0–34), p¼ 0.0001),

SF-12 physical (42.4 (15.8–64.4) vs. 35.6 (11.6–62.3),

p¼ 0.09), SF-36 pfi (75 (0–100) vs. 65 (0–100),

p¼ 0.02), but not in BILD (2.4(0–11) vs. 2.9 (0–11),

p¼ 0.05), SF-12 mental (49.9 (19.0–68.2) vs. 48.2

(16.2–65.0), p¼ 0.52), and FSS (4.1(1–7) vs. 4.4(1–7),

p¼ 0.07) in 2012 (�6 months and> 6 months respec-

tively, T-test).

Discussion

SLE significantly impairs the life of those affected. In

our cohort, the health related quality of life, for exam-

ple, was strongly impaired, comparable to patients with

progressed cancer in the last 6–12 month of their life.17

In addition to the impact of disease activity, accumu-

lated damage caused by the disease itself and side effects

of the treatment contributes to the deterioration of quality

of life.18 Thus a delayed diagnosis, the uncertainty caused

by a delayed diagnosis and the resulting delay in therapy

may be of importance.3 Therefore, we analysed the impact

of a delayed diagnosis on long-term outcome.
Our data show a median delay of 47 months from

the first SLE symptom to the diagnosis of SLE, com-

parable with the reported data of an US-cohort of 827

patients from Sawah et al.3 Interestingly, the time to

diagnosis in both cohorts was mainly due to the time

between the first physician’s visit and diagnosis (34�
61.7 in our cohort vs. 41� 64.8 months in the cohort of

Sawah et al.). In both countries, the mean time from
the onset of symptoms to the first physician’s visit (13

months in our cohort versus 25 months in the US-

cohort) was significantly lower compared to the time
between the first physician’s visit and diagnosis. This

underlines the challenge of diagnosing the disease SLE.
The marked difference of 12 months (13 vs. 25

months) for the time to the first physician consultation

in the two cohorts may be due to differences in the

health care systems in these countries. In Germany,
the threshold for consulting a physician may be lower

due to the statutory health insurance system.
Therefore, the indicated duration of 13 months is

rather surprisingly long. As we did not record the

first healthcare provider to whom patients addressed
their initial symptoms, we cannot assess the impact of

poorer availability of specialist care (e.g. rheumatolo-
gists) to the reported delay.

The long time between the first physician’s visit and

diagnosis indicates that clinical factors (e.g. detection
and classification of symptoms, diagnostics) most often

contributed to the delay. Since we cannot provide

information on the treating health care professional
in charge, it is not possible to attribute this problem

to a specific sector of care (primary, secondary or ter-
tiary care). Therefore, we can only assume that training

and awareness campaigns in primary care as well as

optimised access routes to rheumatologists or national
and international reference centres could possibly con-

tribute to improved and faster diagnosis.
This idea is underlined by a comparison of our data

with the data of Ozbek et al. who observed a shorter

delay in diagnosis of ‘only’ 21.8 months.19 The data of

Table 3. Time to diagnosis predicts outcome. Linear regression adjusted for sex, age and disease duration.
Independent variable: Duration between onset of symptoms and diagnosis. Dependent variable: outcome parameters
(BILD, SLAQ, SF-12 mental/physical and SF-36-PFI, FSS). b stand. regression coefficient, HRQoL Health related quality
of life. *p< 0.05, **p< 0.01; ***p< 0.001.

Dep. variable adj. R2 bstand. SD p-value

Disease related damage

BILD ** 0.163 0.137 3.119 0.0019

Disease activity

SLAQ *** 0.068 0.199 4.276 <0.0001

HRQoL

SF-12 mental ** 0.012 �0.143 �2.882 0.0042

SF-12 physical ** 0.125 �0.136 �2.897 0.0040

Physical functioning index

SF-36 PFI * 0.152 �0.088 �1.997 0.0465

Fatigue

FSS ** 0.018 0.145 3.0046 0.0025
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the research group were obtained from 136 patients
who were diagnosed at a tertiary centre with specialized
units for Rheumatology and Nephrology. In contrast,
our data and the data of Sawah et al. include patients
being diagnosed not selectively by a tertiary centre but
by all levels of health care (also primary and secondary
care, for instance general practitioners or municipal
hospitals). We know from our cohort that more than
30% are primarily cared for by a non-rheumatologist
even in long-term care.20

Our data shows even more pronounced delays
among patients with NPSLE at the time of diagnosis
(n¼ 76) than in SLE patients with other manifesta-
tions. This delay was also mainly caused by the time
between the first physician’s visit and diagnosis.
Psychological and mental health symptoms were previ-
ously reported in the Lupus UK’s on line survey to be
associated with delayed diagnosis and initial
misdiagnosis.21,22

These findings should prompt clinical review and
consideration of further investigation in patients with
unclear neurological or psychiatric symptoms. As men-
tioned in the EULAR recommendations for the man-
agement of systemic lupus erythematosus with
neuropsychiatric manifestation (2010), NPSLE contin-
ues to pose diagnostic and therapeutic challenges to
practising physicians. The diagnostic work-up is time-
consuming, including examination of the cerebrospinal
fluid, Electroencephalography (EEG), blood tests, neu-
roimaging, as well as tests for neuropsychological and
cognitive dysfunction,23 and usually requires an inter-
disciplinary assessment by a neurologist or psychiatrist,
which additionally contributes to delay in diagnoses.

Patient-reported data

By study design, all of our data is patient-reported.
Patients were asked to have a firm diagnosis of SLE
ideally confirmed in written by their physician. The
used patient-oriented questionnaires for disease activity
(SLAQ), disease related damage (BILD) and health-
related quality of life (SF-12/SF-36) have shown high
correlation with physician-reported information.11,13–15

Related to the study design we were not able to pre-
cisely assess the clinical situation at disease onset and
its influence to the time to diagnosis (e.g. due to lack of
serological markers or physician-reported-outcomes).
Thus a confirmation of the influence of diagnostic
delay on supplemental outcome parameter and labora-
tory findings reported by physicians at disease onset
would further strengthen our findings.

There remains some uncertainty whether the initial
symptoms reported by the patients were attributable to
the later diagnosed disease SLE or whether they were
assigned to another disease. In addition, there is the

possibility of a bias by outcome that cannot be exclud-
ed. Patients with poor outcomes may estimate the
interval between the first symptoms and the time of
diagnosis to be longer compared to patients with a
better outcome at the time of the interview.24

Furthermore, patients with long disease may have
difficulties in remembering the dates of the first symp-
toms and the diagnosis (recall bias). To minimize this
impact, the regression model was adjusted for disease
duration.

Time to diagnosis predicts outcome in SLE

Our linear regression analysis revealed that delays in
diagnosis were associated with lower health related
quality of life and higher disease related damage,
fatigue and disease activity in 2012.

Of course, we cannot exclude confounding factors
that influence the outcome since the diagnosis of SLE,
such as the quality of medical care.20

The effect of a prolonged time to diagnosis on out-
come may, for instance, be related to sustained disease
activity promoting the development of damage in the
absence of adequate therapy for an undiagnosed dis-
ease. As we know from the study from Bruce et al.,
diagnostic delay in SLE favours an accelerated accu-
mulation of damage, which in turn leads to a decrease
in quality of life, fatigue and increased mortality.25 This
association is also known from the treatment of other
rheumatic diseases like rheumatoid arthritis and psori-
atic arthritis where a delayed diagnosis and start of
therapy are known to accelerate damage and conse-
quently functional impairment.26,27

In general, one we would rather expect a faster diag-
nosis in patients with severe organ manifestation or
high disease activity. Since we only had data on
organ involvement, but not on the severity of the dis-
ease at the time of diagnosis, we were unable to inves-
tigate this association any further.

In addition to the impact of an early diagnosis and
start of a therapy on the physical outcome of the dis-
ease, it has been shown for other diseases, such as
adrenal insufficiency, that early diagnosis also
improves the psychiatric health status.28 Conversely,
inadequate coping or catastrophising due to a long
undiagnosed but limiting disease can be associated
with increased anxiety and depression (important
aspects of QoL), which are closely related to
fatigue.29,30

Conclusion

Our study shows links between the time to diagnosis
and important SLE outcome parameter such as quality
of life, disease-related damage and disease activity,
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assessed by self-reported questionnaires. An early diag-
nosis could therefore be a good approach to improve
the outcome of patients with systemic lupus erythema-
tosus. Patients with NPSLE reported the longest time
to diagnosis in our cohort. These findings should
prompt clinical review and consideration of further
investigation in patients with unclear neurological or
psychiatric symptoms.

Training and awareness campaigns in primary care,
optimised access routes to rheumatologists as well as
accelerated access to specialized rheumatology centers
may contribute to an early diagnosis and a better out-
come in consequence.
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