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ORIGINAL ARTICLE

Systemic lupus erythematosus is an autoimmune, 
immune-complex, multi-system, chronic inflammatory 
disease of the connective tissue where immune disorders 
develop on the background and with the involvement of 
genetic, hormonal and environmental factors.

Neuropsychiatric manifestations have been described 
in the very first communications on the disease1. Recent 
studies show that lesions of this kind are present in more 
than two thirds of patients with SLE2. The lesions of the 
nervous system are characterized by a broad spectrum of 
clinical manifestations3-7. At this stage, widely accepted is 
the nomenclature system proposed by American College 
of Rheumatology (ACR, 1999) and providing a definition 
of 19 such manifestations8. The neuropsychiatric mani-
festations that have found their place in the classification 
criteria for SLE9 as well as in the revised version suggest-
ed by M. Hochberg et al (1997)10 are only two: seizures 
and psychoses.

The great medical and social significance of the 
neuropsychiatric lesions in patients with SLE are de-
termined by their high incidence (up to 79%) mainly in 
women in childbearing and active creative age (20-40 
yrs) as well as by the fact that these lesions are one of 
the most difficult to diagnose and treat in cases of SLE, 
and also because their presence is one of the most seri-
ous indicators for severe course and poor prognosis in 
patients with SLE.

The requirement for an early diagnosis of the lesions 
of the nervous system in patients with SLE and their time-
ly and adequate treatment grounded our examinations.

The aim of the presented study was to examine the na-
ture of the lesions of the nervous system in patients with 
SLE and to define criteria for classification of the disease 
as neuropsychiatric systemic lupus erythematosus.

Materials and methods
Within the period from 1998 to 2006, 384 subjects 

(329 female and 55 male) aged from 18 to 57 (mean age 
33.22±8.15) were examined in the Clinic of Rheumatol-
ogy of the Medical University of Sofia. The study proto-
col was approved by the local committee and the informed 
consent was obtained from all patients before inclusion in 
the study. Depending on the clinical course, the patients 
(pts) with SLE (225) were divided into three groups: 
Group I: Patients with SLE and clinically manifested le-
sions of the nervous system (104 pts); Group II: Patients 
with SLE without clinically manifested lesions of the ner-
vous system (63 pts) - these patients were active but had 
lesions of other organs and systems (nephritis, pulmonitis, 
serositis); Group III: Patients with incomplete (subclini-
cal) SLE (58 pts). In view of the more precise differentia-
tion of the cognitive disturbances in patients with SLE, 
two control groups (IV и V) were used as well. Group IV: 
Patients with rheumatoid arthritis (96 pts) having received 
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corticosteroid treatment for a period of at least 3 years - the 
constitution of this control group aimed at excluding the 
probability for existence of a relation of the ascertained 
structural and functional changes in the central nervous 
system of patients with SLE with the administered cor-
ticosteroid and immunosuppressive treatment; Group V: 
Healthy volunteers (63 subjects). All subjects from these 
groups have undergone integral clinical examinations 
with tests for assessment of their cognitive functions.

We assumed that the examined patients with SLE 
have primary neuropsychiatric manifestations, after rul-
ing out the probability for presence of secondary lesions 
of the nervous system related to infections, electrolyte 
disturbances, drug intake (neuroleptics, L-Dopa), con-
current syndromes, like chronic renal failure, or diseases 
like hyperthyroidism. Subjects with data of overlapping 
of SLE with other systemic diseases of the connective tis-
sue, illiteracy, chronic alcoholism, drug abuse, were not 
included in the study.

The diagnosis of SLЕ was made on the basis of the 
presence of at least 4 of the 11 revised criteria of ARA 
(American Rheumatism Association, 1982)9. In case that 
less than 4 of the criteria of ARA for diagnosing SLE 
were present, we assumed the presence of an incomplete 
(subclinical) lupus erythematosus11. The diagnosis of 
rheumatoid arthritis (RA) was made in case that at least 
4 of the seven ARA (American Rheumatism Association, 
1987) criteria were present12. SLEDAI (SLE Disease Ac-
tivity Index) score system of ACR (1992) was used to de-
termine the activity of SLE13. The systemic nature of the 
lesion in SLЕ was estimated according to SLICC score 
system (Systemic Lupus International Collaborating 
Clinics/ACR Damage Index for SLE)14. The nomencla-
ture of ACR was used to define major neuropsychiatric 
manifestations8. To assure a high level of intrinsic quality 
and comparability of this approach we used the EULAR 
standard operating procedures15.

The following standard laboratory examinations 
were performed: blood count, ESR, biochemical exami-
nations ( creatinine, creatinine clearance, ASAT, ALAT, 
γGTP, alkaline phosphatase, blood sugar, serum albumin, 
total cholesterol, high density lipoproteins, low density 
lipoproteins, very low density lipoproteins, triglycerides, 
uric acid, urea ), electrolytes, examination of the urine.

The immunological examinations included deter-
mination of: antiribosomal Р-antibodies (ELISA immu-
noenzymatic method, standardized and approbated in 
the Faculty of Biology at the Sofia University “St. Kli-
ment Ohridski”, Department of Biochemistry, Bulgaria); 
antiphospholipid antibodies (aPL); Lupus anticoagulant 
(LAC); anticardiolipin antibodies (kit: ORG 5155 Anti-
cardiolipin Screen, Orgentec); antibodies against β2-Gp1 
(ELISA method, Orgentec); antinuclear antibodies (ELI-
SA – kit Varelise, Farmacia); antibodies against native 
double-stranded DNA (ELISA immunoenzymatic meth-
od); antibodies against Smith antigen (ELISA immuno-
emzymatic method, Orgentec); anti-neutrophil cytoplas-
mic antibodies (standard indirect immunofluorescence 

upon human neutrophil); a-SS-A (ELISA qualitative im-
munoenzyme screening) and a-SS-B (ELISA qualitative 
immunoenzyme screening) antibodies; aRNP antibodies 
(ELISA); С3 and С4 components of the complement sys-
tem (radial immunodiffusion and monospecific anti-C3 
and anti-C4 Immunotest sera); aC1q antibodies16; Cir-
culating Immune Complexes; Immunoglobulins M, A, 
G (radial immunodiffusion G. Manchini et al.)17; cryo-
globulins (qualitative and spectrophotometric reading at 
280 nm, immunoelectrophoresis and immunodiffusion 
of the cryoprecipitate); LE cells. Other laboratory ex-
aminations were also performed, for example: Matrix 
Metalloproteinase 9 (ELISA, Diabor, Oslu, Finland); 
Antithrombin III (radial immunodiffusion), examina-
tion of cerebrospinal liquid in patients with written ap-
proved consent for this investigation and under suspicion 
for central nervous system (CNS) infections or cerebral 
bleeding..

Instrumental methods of examination: Magnetic 
Resonance Tomography (MRT) - MRI (Magnetic Reso-
nance Imaging), using FLAIR (Fluid Attenuated Inver-
sion Recovery) and TIRM (Turbo Inversion Recovery 
Measurement) techniques; electroencephalography 
(EEG); electroneuromyography (ENMG); direct oph-
thalmoscopy. In some patients additional instrumen-
tal examination was performed, such as: conventional 
roentgenography of the cervical section of the spine; 
Doppler-ultrasonographic examination of the carotid and 
vertebral arteries; fluorescein angiography of the retinal 
vessels; and computed tomography of the brain in view 
of ruling out other vascular and mechanical etiology pro-
voking secondary neuropsychiatric manifestations. In-
strumental examinations like conventional roentgenog-
raphy of the lungs, HRCT (High Resolution Computed 
Tomography), Doppler- utrasonographic examination of 
peripheral veins and arteries, capillaroscopy, perfusion 
scintigraphy of the lungs, echography of visceral organs, 
echocardiography, puncture renal biopsy, were used for 
determining the lesions of the other organs and systems. 
Single photon emission computed tomography (SPECT) 
and position emission tomography (PET) were made in 
limited number of patients (which are included in the 
study after 2004 year) due to limited availability and ex-
cessive cost.

Other methods - determination of the level of intel-
lectual development (IQ – Intelligence Quotient); tests for 
cognitive disturbances at onset of SLE . With the partici-
pation of clinical psychologists, the following disturbanc-
es were determined: memory disturbances - by means 
of R. A. Luria’s tests (“learning 10 words” and “picto-
gram“); attention distractions - used the test of Pieron-
Ruther; disturbances of thought - the test for comparing 
notions; classification of the psychiatric syndromes ac-
cording to DSM-IV (Diagnostic and Statistic Manual of 
Mental Disorders)18 - the examination was performed by 
a psychiatrist.

The data were entered and processed by means of the 
statistical package SPSS 13.0.1. 
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The following statistical methods were applied: para-
metric Student’s t-test and Fisher’s exact test for nominal 
variables, correlation analysis (daily dose/type of syn-
dromes; age/development of steroid-induced psychiatric 
syndromes and others), single-sample test of Kolmogo-
rov-Smirnov to determine if two datasets differ signifi-
cantly; variation analysis to determine the independent 
factors related with psychiatric syndromes. When 3 
populations were compared, ANOVA (Analysis Of Vari-
ances) was used with Fisher’s least significant difference 
test to assess differences between individual groups, 
analysis of criteria for validation of screening tests; de-
scriptive analysis cross-tabulation, graphic analysis, non-
parametric test of Kruskal-Wallis for testing equality of 
population medians among groups, non-parametric test 
of Mann-Whitney, χ2 test to compare differences in the 
other considered items. Continuous data are presented as 
mean (SD) and categorical data as number (percentage). 
For all analyses p values less than or equal to 0.05 con-
sidered statistically significant.

In view of assessing the validity of the criteria we 
suggested for diagnosing NPSLE, the following param-
eters were examined: Sensitivity (Se) – the capability of 
the test to detect diseased individuals; Specificity (Sp) – it 
characterizes the capability of the test to detect healthy 
individuals; Positive predictive value (VPP) – it is mea-
sured by the probability for presence of a disease in the 
individuals with a positive test; Negative predictive value 
(VPN)- it is measured by the probability for absence of 
neuropsychiatric manifestations in the patients with SLE 
and a positive test.

The computations were performed in the Department 
of Social Medicine and Health Management at the Medi-
cal University, Sofia, Bulgaria.

Results
On the ground of the performed examinations, we 

found that:
1. Neuropsychiatric lesions are ascertained at a high 

rate (64.44%) in patients with SLE.
2. The most common neuropsychiatric manifestations 

in SLE are: cognitive deficit (49.33 %), lupus headache 
(23.11 %, in 57.69% of these patients - tension-type), 
psychoses (12.00 %), seizures (10.67 %), and cerebro-
vascular events (9.78 %).

3. The most common cognitive deficit in patients with 
SLE is memory disturbance (74.77%).

4. Typical CNS changes for NPSLE during MRI ex-
amination are the multiple lacunar infarctions with tem-
poral localization as well as a parenchymatous cerebral 
atrophy.

5. MRI changes are ascertained more frequently in 
patients with SLE and positive aCL (p < 0.001, r: 0.79), 
aPL (p < 0.002, r: 0.86), and aRPA (p < 0.05, r: 0.65). 
SPECT perfusion defects correlates with cumulative 
damage (SLICC) (r: 0.97).

6. Cognitive disturbances and cerebrovascular events 
(CVE) are detected reliably more often in patients with 

SLE and positive аCL (p < 0.001, r1: 0,81, r2: 0.94), but 
not all patients with positive aCL suffer from CVE.

7. Detection of antiribosomal P-antibodies in SLE re-
quires a predetermined search for psychoses (p < 0.001, 
r: 0.83) in such patients while detection of aSm antibod-
ies (p < 0.001, r: 0.79) and MMP 9 (p < 0.001, r: 0.64) 
requires a search for epileptic disposition.

8. Skin vasculitis, serositis and pulmonary involve-
ment are the most common extracerebral manifestations 
in patients with SLE and data for neuropsychiatric lesions 
(seizures, psychoses, cerebrovascular events) being signs 
of general vascular pathology disease activity.

9. ЕЕG changes in NPSLE are non-specific and take 
the form of paroxysmal disposition in the frontotemporal 
and parietal areas, also in patients with SLE but without 
clinically evident neuropsychiatric manifestations.

10. The combinative application of the instrumental 
methods for examination significantly increases the rate 
of diagnostics of neuro-psychological manifestations and 
this being particularly well expressed in patients with 
cognitive disturbances (Table 1). 

11. SLE activity is greater in patients with neuropsy-
chiatric manifestations; aPL positive patients; a-dsDNA 
positive patients; patients with positive aRPA.

Discussion
No single clinical, laboratory, neuropsychological 

and imaging test can be used to differentiate NPSLE 
from non-NPSLE patients with similar neuropsychiatric 
manifestations. A combination of the aforementioned 
tests may provide useful information in assessment of 
selected SLE patients presenting with neuropsychiatric 
symptoms.

On the ground of the performed examinations, the 
following conclusions were made:

1. The tests for cognitive disturbances can be used as 
a screening for detection of neuropsychiatric manifesta-
tions in patients with SLE.

2. The basic methods for early detection of lesions of 
the nervous system in SLE are tests for cognitive distur-
bances and an MRI examination. Current imaging tech-

Table 1. The significance of the instrumental methods for 
examination in patients with cognitive disturbances.

Definition of abbreviations: EEG - electroencephalography; ENMG- 
electroneuromyography; MRI- Magnetic Resonance Imaging. 
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niques do not adequately discriminate between immune 
mediated demyelination as a result of immune-mediated 
injury to myelin, and demyelination as a result of isch-
emic injury within the central nervous system (CNS). 
Neither CT nor MRI can easily distinguish small vessel 
vasculitis from multiple small vessel thrombosis. PET 
scan appears to be sensitive in detecting metabolism and 
perfusion abnormalities in virtually all patients with overt 
or subclinical CNS involvement, and has been claimed to 
correlate with disease course, but evidence comes from 
small number of patients (n=17).

3. Immunological examinations (aRPA, aPL, aCL, 
etc.) as well as the ММР 9 examination are auxiliary 
methods for determining the nature of the neuropsychi-
atric lesions in SLE. 

4. In order to make a final diagnosis of NPSLE, two 
successive stages should be passed:

First stage. Answers to two basic questions are re-
quired:

1. Are there data for exacerbation of SLE?
2. Are there causes (besides SLE) for the neurologi-

cal and/or psychiatric symptoms, i.e. it should be speci-
fied whether in every particular case the neuropsychiatric 
symptoms are primary or secondary?

In case of a positive answer to the first question and 
absence of other causes for neuropsychiatric manifes-
tations, the diagnosis of probable NPSLE should be 
made.

Second stage. The type of the lesion of the nervous 
system should be specified – central and/or peripheral, 
diffuse and/or focal – by means of clinical (tests for cog-
nitive disturbances), instrumental (MRI, ЕЕG, ENMG, 
etc.), and laboratory (aPL, aRPA, with/without CSF ex-
amination, etc.) methods of examination.

In case of a negative results from thus performed ex-
aminations, high-sensitivity and expensive (at this stage) 
instrumental methods of examination like SPECT, PET, 
and MRS should be considered.

A positive result from the performed examination 
grounds the differentiation of a specific NPSLE syn-
drome (ACR, 1999)8.

Third stage. Application of the suggested criteria for 
making a final diagnosis of NPSLE - these criteria are 
divided into two groups:

− First group – seizure, psychosis, cerebrovascular 
event, lesion of cranial nerves, quantitative alterations of 
consciousness.

− Second group – cognitive dysfunction, lupus head-
ache, peripheral neuropathy, MRI changes, EEG changes, 
ЕNMG changes, positive aRPA, positive aPL.

The presence of at least one criterion from the first 
group and at least two criteria from the second groups 
is a sufficient condition for making a final diagnosis of 
NPSLE.

The application of tests for validation of the results 
from the presented study showed that the suggested cri-
teria for making a diagnosis of neurolupus possess a very 
high capability to detect individuals with lesions of the 

nervous system in SLE (Se = 90,38%, Sp = 67,77%) at 
relatively high values of the positive predictive value 
(VPP = 70,68%) and negative predictive value (VPN = 
89,13%).

The approach we developed for making the diagnosis 
of NPSLE is essential for early detection of individuals 
with NPSLE, for prevention of neuropsychiatric manifes-
tations, and for optimization of the treatment schedule for 
SLE. The patients with NPSLE were treated with differ-
ent combination of immunomodulating drugs. In patients 
with antiphospholipid antibodies low dose aspirin or an-
ticoagulants were included if there was no contraindica-
tion, but this was no the object of our study.

Nervous system involvement in systemic lupus ery-
thematosus can present with diverse neurologic or psy-
chiatric symptomatology. Estimates of the prevalence of 
clinical neuropsychiatric SLE vary from 14% to 75%, re-
flecting variable diagnostic methodologies and criteria2,19. 
To standardize clinical diagnosis, a system for classifica-
tion of neuropsychiatric symptomatology in SLE, based 
on modification and extension of previous clinical clas-
sifications, has been proposed8, but in the classification 
criteria for SLE neuropsychiatric manifestations are only 
two: seizures and psychosis9-10. In addition to these clini-
cal syndromes, however, patients with SLE complain of 
many neurologic and psychiatric problems. These com-
plaints, although difficult to evaluate by virtue of their 
subjective nature, are nonetheless endorsed by many SLE 
patients, including those who have never experienced sei-
zures and psychosis. The possibility that at least some of 
these subjective experiences may reflect nervous system 
involvement and/or herald future neuropsychiatric events 
cannot be discounted.

Our preliminary data show that the classification cri-
teria for neuropsychiatric systemic lupus erythematosus 
need a discussion. Large multicenter studies are neces-
sary to determine if other neuropsychiatric manifesta-
tions can be included in criteria for SLE.
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