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Abstract

Background: Systemic lupus erythematosus (SLE) is a
chronic autoimmune disease of unknown etiology affecting
multiple organ systems including the joints, skin, heart, lungs,
kidneys and the nervous system.

Aim of Work: s to study the neurological manifestations
in patients with systemic lupus erythematosus attending Tanta
University Hospitals over 6 months.

Patients and Methods: Cross sectional study was carried
out on 60 patients with SLE diagnosed according to American
College of Rheumatology criteria attending Tanta University
Hospitals during six months.

Results: Mean age was 46.7+12.1. Fifty two patients were
females and 8 patients were males. This study found that 43
patients showed neurological manifestations, headache was
the most common representing 51.7% followed by cognitive
impairment 46.7% and cerebrovascular stroke 13%. 6 patients
complicated by seizures in whom 3 patients were focal. Focal
slowing was the most common EEG abnormalities while white
matter hyper intensity lesions were the most common MRI
brain abnormalities.

Conclusion: Neurological manifestations are frequent in
SLE patients. Headache is the most common neurological
manifestation followed by cognitive impairment.
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Introduction

SYSTEMIC lupus erythematosus (SLE) is a chron-
ic autoimmune disease of unknown etiology affect-
ing multiple organ systems including the joints,
skin, heart, lungs, kidneys and the nervous system
(1.

Neuropsychiatric systemic lupus erythematosus
(NPSLE) is a clinical feature of SLE which is
characterized by neurological syndromes of the
central, peripheral and autonomic nervous system
as well as psychiatric disorders [2]. NPSLE syn-
dromes range from diffuse CNS disorders (acute
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confusional state, psychosis and anxiety) to focal
CNS syndromes (seizures, cerebrovascular disease
and chorea) and peripheral nervous system disor-
ders (polyneuropathies, mononeuropathies, auto-
nomic disorder and plexopathy) [3].

Seizure is one of the diagnostic criteria for
SLE. It can occur around the onset of the disease.
In SLE patients; generalized tonic-clonic seizures
are most common but simple and complex partial
seizures can occur [4] . Patients with SLE are at
increased risk of stroke, cerebrovascular disease
affects between 2% and 15% of patients with SLE.
Acute ischemic stroke is the most common form.
Headache is rather a common complaint that can
be associated with the disease. Most common types
of headache are migraine with or without aura,
tension headache and idiopathic intracranial hyper-
tension [5].

Chorea is the best documented movement dis-
order in SLE and has been associated with antiphos-
pholipidantibody. Most frequent cranial neuropa-
thies involves the 8th. 3rd. 6th and less common
Sth, 7th perves. Optic neuropathy includes inflam-
matory optic neuritis & ischemic thrombotic optic
neuropathy [6] . SLE patients have mild to moderate
degree of cognitive dysfunction with an overall
benign course [7]. The cognitive deficits common
in SLE include difficulties in the domains of verbal
visual-spatial functioning and executive function
[8].

Patients and Methods

This study was conducted in the Neuropsychi-
atry department and internal medicine department,
Tanta University Hospitals on sixty patients with
SLE over six months starting from February 2017.
All Patients were above 18 years old with systemic
lupus erythematosus diagnosed according to the
American College of Rheumatology Criteria, Each
patient was subjected to full history taking, full
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neurological examination including assessment of
cognitive function using the Montereal Cognitive
Assessment scale (MoCA) [9]. Patients with cere-
brovascular stroke were assessed by Modified
Rankin Disability Scale [10]. Also SLEDAI score
was done to all patients. Routine lab investigations
were done for all patients including complete blood
picture, international normalized ratio, liver &
renal functions and lipid profile, in addition to
further lab investigations, including ESR, ANA
and Anti-dsDNA. MRI brain were done to all
patients with cerebrovascular stroke, headache and
cognitively impaired individuals. Cerebral MRV

was ordered for only two patients as their MRI
brain revealed hemorrhagic infarction and delta
signs MRI cervical spine was done to only one
patient presented by myelopathy. EEG was done
for all patients. Nerve conduction and Electromy-

ography studies for both upper and lower limbs

were indicated if there was a possibility of neurop-

athy or myopathy.

Results

The total number of cases was 60 patients with
mean age 46.7+12.1 ranging from 22-68 years with
female sex predominance representing 86.7% in
comparison to male 13.3%. The most common
educational level was high education which was
representing 38.3% followed by preparatory 20%,
secondary 18.3%, primary 16.7% and illiterate
6.7%. The mean disease duration was 5.10+4.26
ranging from 1-6 years (Table 1).

The most common educational level is high
education representing 38.3% followed by prepar-
atory 20%,secondary 18.3%, primary 16.7% and
illiterate 6.7%. Fig. (1).
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Preparatory Seconary
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Fig. (1): Educational level of the studied patients.

Photosensitivity was the most common clinical
presentations representing (76%) followed by neu-
rological (71.7%), immunological (70%), oral
ulcers (55%), renal disorder (50%), malar rash
(40%), arthritis (36%), hematological (31%), se-
rositis (25%), discoid rash (3%). Mean SLEDALI
score was 9.92+6.62 ranging from 2 to 30. Table

).

Table (2): Clinical presentations of SLE according to ACR in
the studied patients.

Number of cases

Table (1): Socio-demographic characteristics of the studied Clinical presentation (No.=60)
patients. No. %
Demographic data Nun(lllgl cr S6focases Malar rash 24 40
0.=60) Discoid rash 2 3
Age (in years): Photosensitivity 46 76
Mean £ SD 46.7£12.1 Oral ulcers 33 55
Range 22-68 Arthritis 22 36
No. % Renal disorder 30 50
Hematological 19 31
Sex: Immunological 42 70
Male 8 (13.3%) Neurological 43 71.7
Female 52 (86.7%) Serositis 15 25
Educational level: SLEDAI Score:
Illiterate 4 6.7% Mean * SD 9.92+6.62
Primary 10 16.7% Range 2-30
Preparatory 12 20.0 %
0,
;?;irﬁizaﬁon 21; ;Sg ;; Headache was the most common neurological
presentations representing 51.7% followed by
Disease duration (inyears): cognitive impairment 46.7%, cerebrovascular
II\{/Iean £8D 5'1?1146'26 13.3%, seizures 10%, neuropathy 10% and mye-
ange -

lopathy 1.7%. Fig. (2).



Samar F. Marzouk, et al.

60
51.70%

50 46.70%

10% 10% 13.30%

1.70%

Fig. (2): Neurological presentations of the studied patients.

Migraine with aura was the commonest headache
type representing 45.2% followed by tension head-
ache 25.8%, migraine without aura 22.8% and head-
ache with unspecified character 6.4%. Table (3).

Table (3): Headache characteristics of the studied patients.
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Focal fits were the commonest type of seizure
representing 50% followed by generalized tonic-
clonic 33% and focal with secondary generalization
17% Table (5).

Table (5): Seizure type among the studied patients.

Number of cases

Seizure type (No.=6)
No. %
Focal 3 50
Generalized tonic-clonic 2 33
Focal with secondary 1 17

generalization

Headache character Number of cases (No.=3 1)

There was an association between seizures and
disease duration, diabetes mellitus, headache, cog-
nitive impairment, cerebrovascular and MRI find-
ings with significant predictor risk factor affecting
seizures Table (6).

Table (6): Multivariate regression analysis of factors affecting
seizures.

No. %
Migraine with aura 14 45.2
Tension headache 8 25.8
Migraine without aura 7 22.6
Unspecified character 2 6.4

There was association between headache and
disease duration, hypertension, hematological dis-
order, cognitive impairment, Cerebrovascular stroke
and MRI findings with significant predictor risk
factor affecting headache. Table (4).

Table (4): Multivariate regression analysis of factors affecting

headache.
Significant predictor " p- Confidence
variables value interval
Demographic data:
Age (years) 073 043  0.20-0.55
Sex 1.001 0.28 0.013-0.075
Disease duration 9.7 0.003*  0.25-0.96
Risk factors:
Diabetes mellitus 225 0.45 0.01-0.86
Hypertension 243 0.001* 0.05-0.93
SLE manifestations:
Arthritis 0.89 043 0.20-0.55
Renal disorder 1.001 0.28 0.013-0.075
Hematologicaldisorder 9.7 0.023*  0.25-0.96
Immunologicaldisorder 225 0.45 0.01-0.86
Neurological presentation
& radiological finding:
Seizures 1.001 0.028  0.13-0.095
Cognitive impairment 9.7 0.003*  0.25-0.96
Neuropathy 225 045 0.01-0.86
Cerebrovascular stroke 243 0.033* 0.05-0.9

MRI findings 10.96 0.001* 0.07-0.44

Significant predictor " p- Confidence
variables value interval
Demographic data:
Age (years) 0.73  0.55 0.020-1.55
Sex 1.001 0.28 0.013-0.075
Disease duration 9.7 0.003* 0.25-0.96
Riskfactors:
Hypertension 225 0.45 —0.01-0.86
Diabetes mellitus 243 0.001* 0.05-0.93
SLE manifestations.
Arthritis 0.89 043 —0.20-0.55
Renal disorder 1.001 0.28 .0013-0.075
Hematologicaldisorder 9.7 0.23 0.25-1.96
Immunologicaldisorder 225 0.45 -0.01-0.86

Neurological presentation
& radiological finding:

Seizures 1.001  0.028* 0.13-0.095
Cognitive impairment 9.7 0.003*  0.25-0.96
Neuropathy 225 045 —0.01-0.86
Cerebrovascular stroke 243 0.033* 0.05-0.9
MRI findings 1096 0.001* 0.007-0.44

Visuospatial/executive was the commonest
domain of cognition that affected in the studied
patients 42.9% followed by Memory 32.1%, At-
tention 21.2%, Language 17.9 %, Naming 10.7%,
Abstraction 10.7%, Delayed recall 10.7% and
Orientation 8.3% Fig. (3).
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Fig. (3): Affected cognitive Domains among the Studied Patients

Eight patients complicated by cerebrovascular
stroke representing 13% of all patients in whom 2
patients (25%) presented by sinus thrombosis and

Table (8): Multivariate regression analysis of factors affecting
cerebrovascular stroke.

. P . Significant predictor p- Confidence
6 patients (75%) presented by arterial ischemic variables t vaue nterval
stroke 3 of whom were large and 3 were lacunar.
6 patients (75%) presented by side weakness while Demographic data:
2 (25%) patients presented by headache and only Age (years) 131 0043  0.20-055
1 patient (12.5%) presented by language distur- Sex 120 0.26 0.013-0.075
banc_e. the modified Rankin scale mean was 32 Disease duration 975 0003 025-096
ranging from O to 6 Table (7). _
Risk factors:
Table (7): Cerebrovascular strokeamong studied patients. Hypertension 225 0.047*  0.01-0.56
Diabetes mellitus 243 0.001*  0.05-0.93
Number of cases
Cereb lar strok (No.=8) S_E Manifestations:
erebrovesculiar sroke No % Arthritis 089 098 020119
Renal disorder 105 025 0.013-1.07
Typeofaroke: Hematological disorder ~ 1.32 033  0.25-0.96
* Sinus thrombosis 2 25 Immunological disorder 295 0.85  0.01-1.86
* |schemic(arterial) 6 75
Lacunar 3 50 Neurological presentation
Large 3 50 & radiological finding:
] 0.045*  0.13-0.095
Clinical picture of He_adaChe 265 . 025096
cerebrovascular stroke: Seizure 9.2 0.026 ) '
« Side weakness 6 75 Neuropathy 125 0.45 0.01-0.86
« Language disturbance 1 125 Cognitive impairment 2.32 0.03 0.05-0.9
« Headache 2 o5 MRI findings 112 0001* 0.07-0.44
Modified Rankin scale:
Min. — Max. 0-6 . .
0, 0,
Mean £ SD. 342 EEG was normal in 55% of patients and 45%

There was an association between cerebrovas-
cular stroke and age, disease duration, hypertension,
headache,seizure, cognitive impairment and MRI
findings with significant predictor risk factor Table

().

was showing abnormalities. The most common
abnormalities was focal slowing representing 28.3%
followed by Generalized spike sharp waves repre-
senting 10%, Focal spike sharp waves 8.3% and
Focal spike slow wave with 2ry generalization
representing 5%. There was more than one abno-
rmality in many EEG Table (9).



Samar F. Marzouk, et al.

Table (9): EEG characteristics among the studied patients.

Number of cases (No.=60)

h wh nFa DN N 4
=TT CIraractct

No. %
Normal 33 55.0
Abnormal: 27 45
* Generalized spike sharp waves 6 10.0
* Focal slowing 17 28.3
* Focal spike sharp waves 5 8.3
* Focal spike slow wave with 3 5.0

2ry generalization

The MRI brain was abnormal in about 30 pati-
ents (84.4%) in relation to the normal 16.6%. The
most common abnormalities was white matter
hyperintensity lesions 47.2% followed by infarction
19.4% and cortical atrophy 16.6% Table (10).

Table (10): MRI findings among the studied patients.

Number of cases (n=36)

AADRT 3 1
IVIRT TIITUIITES

No. %
Normal 6 16.6
Abnormal: 30 84.4
* White matter hyper intensity 17 47.2
* Cortical atrophy 6 16.6
* Infarction 7 19.4

Nerve conduction was done to 6 patients in
which 2 patients showed sensorimotor axonal
polyneuropathy (50%), and 1 patient showed en-
trapment neuropathy median nerve (16%). How-
ever, nerve conduction of 2 patients (33.3%) was
normal Table (11).

Table (11): Neurophysiological study results in the studied

patients.
Diagnosis Number of cases (n=6)
No. %
NCS:
Sensorimotor axonal polyneuropathy 3 50
Entrapment neuropathy median nerve | 16.7
Normal 2 333

MRI brain was done for 36 patients with dif-
ferent neurological manifestations. MRI brain of
31 patients with headache revealed that 5 patients
(16%) has normal imaging while 26 patients
(83.8%) had abnormal findings in comparison to
5 patients without headache whom 20% had normal
imaging and 80% had abnormal, MRI brain of 28
patients with cognitive impairment showing that
only 2 patient has normal imaging while 26 patients
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(92.8%) had abnormal findings also MRI brain of
patients with seizures revealed that 33% had normal
imaging while 66.6% had abnormal imaging. All
patients with cerebrovascular stroke had abnormal

imaging Table (12).

Table (12): Relation between neurological manifestations and

MRI findings.
Presence of neurological (No=36)
manifestations Normal MRI ~ Abnormal MRI
Headache:
Yes (n=31) 5 (16.1%) 26 (83.8%)
No (n=5) 1 (20%) 4 (80%)
X2 0.65
p 0.41
Cognitive impairment:
Yes (n=28) 2 (7.14%) 26 (92.85%)
No (n=8) 4 (50%) 4 (50%)
X2 9.61
p 0.002*
Seizure:
Yes (n=6) 2 (33.3%) 4 (66.6%)
No (n=30) 4 (13.3%) 26 (86.6%)
X2 0.65
p 0.82
Cerebrovascular Stroke:
Yes (n=8) 0 (0.0%) 8 (100%)
No (n=28) 6 (21.4%) 22 (78.5%)
X2 4.04
p 0.039%*

Table (13): Comparison between symptomatic and asympto-
matic patients regarding SLEDAI score among
the studied patients.

Number of cases (n=60)

Symptomatic Asymptomatic
(n=43) (n=17)
SLEDAI score:
Mean £ SD 18.5£2.6 6.5£2.3
Range 13-30 2-15
t-test (p-value ) 5.9 (0.001)*

There was a significant difference between
symptomatic and asymptomatic patient regarding
SLEDAI score, p=0.001.

Discussion

In 1999, American college of Rheumatology
(ACR) developed the nomenclature and case def-
initions for the 19 NPSLE syndromes. With respect
to validation, these case definitions provided a
satisfactory detection rate of 91% for NPSLE;
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however, the specificity was only 46%. Jeong et
a., 2014 [11].

This study found that SL E was more common
in female than male with 86.7% in female and
13.3% in male. Thisresult issimilar to Ainilia et
al., [12], in which the prevalence was 84% in female
and is near to the result of Hafez et al., [13]. which
was 93%. The mean disease duration of SLE in
this study was 5.10+4.26 ranging from 1 to 16
yearswhich is similar to Appenzeller et a., [14] in
which disease duration mean was 5.54 +4.87. But
this result was inconsistent with the mean disease
duration in Sibbitt et al., [15] study in which the
mean was 7.82+6.1 this difference could be ex-
plained by different age group as that study was
conducted at pediatric age group.

The most common SLE clinical presentations
in this study was cutaneous manifestationsin the
form of photosensitivity 76% which is consistent
with study Foering et al., [16] in which photosen-
sitivity was representing 81% however Khedr et
al., [17] reported alower prevalence 33%. Thisdis-
crepancy can be explained by disparity in number
of patientsin each study.

In the current study, the frequency of nervous
system involvement was about 71% which issimilar
to the reported prevalence in Afeltraet al., [18].
study which was 72% and near to the frequency
in the study of Hafez et a.,2007 [13] and Ainilia
et a., [12] which was 80% and 91% respectively.

In contrary to this result the frequency detected
by Zhou et a., [19] and Flower et al., [20] was about
12.2% and 15% respectively. This variation may
be due to different populations and regions (includ-
ing race, socioeconomic status) and study method-

ology.

The most frequent neurological manifestations
in this study were headache (51.7%) cognitive
impairment (46.7%) and cerebrovascular stroke
(13%). In fact, the frequency of headache in the
current study was similar to the prevalencein the
general population according to Stovener et d.,
2007 [21] study which was 55%. Also, some re-
searchers believed that headache was frequent in
the general population and was usually unrelated
toSLE. Wang et al., [22].

In this study 14 patients of 31 patients with
headache was complaining of migraine with aura
and 8 patients reported tension headache. Migraine
without aura was reported in 7 patients with head-
ache while 2 patients were complaining of headache
with unspecified character. Disease duration is

considered to be arisk factor for headache in this
study with significant p-value which is consistent
with the findings of study Chiewthanakul et al.,
[23] and inconsistent with Abdel-Sattar et al., [24]
in which disease duration was not arisk factor for
development of headache in SLE patients.

In the current study cognitive impairment was
reported in 28 patients representing 46.7%. Visu-
ospatial/executive functions and memory are the
most affected cognitive domains with frequency
of 20% and 15% of cognitively affected patients
This results were near to the reported prevalence
of cognitive impairment in study of Alfeltraet d.,
[18] and Brey et al., [25] which was 52.5% and
41.4% respectively but there was alower preva-
lencein Mok et al., [26] and Schenatto et al., [27]
reaching 3.5% and 3.4% respectively. Thisvariation
may be due to different methods used for cognitive
assessment and also for the educational level of
selected patients.

In this study, 8 patients were complicated by
cerebrovascular stroke in whom 6 patients presented
by arterial ischemic stroke and 2 patients presented
by sinus thrombosis but hemorrhagic stroke was
not reported in this study. This frequency is con-
sisted with Yu et al., [28] and Sibbitt et al., [15]
studies with frequency of 13.5% and 12% respec-
tively but there was lower preval ence reported
inAbdel Nasser et al., [29] and Brey et al., [25]
3.1% and 1.6 respectively. The explanation for this
discrepancy may be wide variations of number of
studied patients and also duration of each study.

In this study, nerve conduction was done only
for symptomatic patients in whom 3 patients were
complaining of persistent numbness and distal
weakness of both hands, their nerve conduction
revealed sensorimotor axonal polyneuropathy. One
patient was complaining of persistent left hand
numbness, nerve conduction revealed left median
nerve entrapment neuropathy. Other two patients
were complaining of numbness of both hands but
their nerve conduction was normal.

Thisresult is near to the reported prevalence
of neuropathy in Alfeltraet a., [18] and Brey et
al., [25] studies which was 13.1% and 15.6% re-
spectively but other studies recorded a higher
prevalence for example Ainiliaet al., [12]. reported
28%. But Abdel Nasser et ., [29]. Did not report
any case with peripheral neuropathy. This variation
may be due to different methodology and number
of studied patients and duration of each study.

In this study, EEG was done for all cases. EEG
interpretations was showing 55% patients had
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normal EEG and 45% had abnormal EEG. This
resultsis similar to Goraet al., [30] in which the
abnormal EEG was seen in 49.3%. Other studies
reported a higher EEG abnormality for example
Kheder et a., [17] and Matsukawa et al., [31] reported
71% and 90% respectively. On the other hand,
Omdal et al., [32] recorded a prevalence of 33%.
Thiswide variations could be explained by different
number of studied patients and methodol ogy.

The most common MRI brain abnormality in
this study was white matter changes representing
47.2% of all abnormalities followed by infarction
representing 19.4% and cortical atrophy 16.6%.
Also we found significant association between
MRI brain abnormality and cognitive impairment
also with cerebrovascular stroke which is consistent
with Appenzeller et a., [14] and Ainliaet al., [12]
studies that found association between MRI brain
abnormalities, cognitive impairment and cerebrov-
ascular disease respectively.

Generalized SLE activity isamajor risk factor
for SLE related neuropsychiatric events. SLEDAI
isavalidated model for the overall evaluation of
disease activity in SLE patients and can be of great
usein treatment. Wang et a., [33]. In this study,
SLEDAI score mean was about 18.5+2.6 in patients
with neurological complications denoting disease
activity in comparison to others without any neu-
rological complications. Thisresults are in accord-
ance with previous study Abdel Satter et al., [24]
which found more organ damage in the NPSLE
group, which was, as expected, due to neurological
disease.

Conclusion: Neurological complications are
frequent in SLE patients. Headache, cognitive
impairment and cerebrovascular disease are the
most common neurological complications. SLEDAI
score is high in patients with neurological compli-
cations denoting disease activity. Sensorimotor
axonal polyneuropathy are the most common type
of peripheral neuropathy in SLE.White matter
hyperintenesity lesions are the most common MRI
brain abnormality in SLE.
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