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ABSTRACT

Neuropsychiatric systemic lupus erythematosus (NPSLE) affects the brain, spinal cord, or other nerves and leads to
neurological and psychiatric symptoms directly related to SLE. We report a series of four female patients with NPSLE
as the first presentation for SLE. None of them were previously diagnosed with SLE. The first case involved a 50-year-
old patient who presented with back pain and lower limb weakness for three weeks associated with numbness. A
lumbar puncture was done, and CSF analysis showed high WBC and normal glucose levels with negative CSF cultures
for bacteria. The patient was diagnosed with aseptic meningitis and treated with antibiotics and antiviral medication
without improvement. So she was treated as a case of SLE aseptic meningitis with steroids. In the second case, a 20-year-
old patient had a generalised tonic-clonic seizure with the acute manifestation of hypertensive urgency. Magnetic
resonance imaging (MRI) was done and suggested posterior reversible encephalopathy syndrome (PRES). The third case
was for a 38-year-old patient who complained of dizziness, general weakness, and convulsion. On review of the systems,
the patients had positive symptoms of SLE. Anti-nuclear antibody (ANA) and double-stranded ds-DNA were positive.
Computed tomography (CT) scans were done and showed a thymoma. The patient was diagnosed with SLE in association
with focal seizures and thymoma. In the last case, a 44-year-old patient presented with tongue heaviness and right-side
weakness. MRI revealed small acute lacunar infarction scattered at both cerebral hemispheres and the right side of the
cerebellum, and chest CT showed pulmonary embolism (PE). The patient was diagnosed with an acute ischemic stroke
and PE related to SLE. In conclusion, the neurological manifestations of SLE are a significant issue for both patients and
clinicians. Here we report a unique case series and describe the prognosis and outcome of the treatment in these cases.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is a chronic
autoimmune disease with varying presentations and
systemic involvement. The only constant things
about SLE that are more prevalent in women are the
genetic association with an elusive trigger [1]. Neu-
ropsychiatric systemic lupus erythematosus (NPSLE)
is any neurological defect in an SLE patient involving
the peripheral or central nervous system with the ex-
clusion of other causes [2].

A set of definitions for 19 NPSLE syndromes was
proposed by the American College of Rheumatology
(ACR) in need of homogenizing the terminology. In-

cluding aseptic meningitis, headaches (including mi-
graine and benign intracranial hypertension), sei-
zures, demyelinating syndrome, mood disorders,
and psychosis, all are examples of central NPSLE.
Whereas, autonomic disorder, simple or multiple
mononeuritis, cranial neuropathy, polyneuropathy,
myasthenia gravis, and cranial neuropathy for pe-
ripheral NPSLE 1.

“Gold slandered “for NPSLE is based on physician
expertise and diagnosis of exclusion, as there is no
single sensitive mechanism or test, including imag-
ing modalities [3]. Multiple factors play a role in de-
fining the prevalence and incidence of NPSLE, in-
cluding diagnosis difficulties due to no defined test,
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in addition to the heterogeneity of presentation,
which is an obstacle, and depending on this, the prev-
alence widely varies from 14% to 91% [4-6].

Here we present a series of interesting NPSLE
cases. In addition, we discuss its course, diagnosis,
and management in detail.

CASE1

We present a case of a 50-year-old female complain-
ing of progressive lower limb weakness for the last
three weeks associated with numbness. Ten days later,
she also complained of joint pain, morning stiffness for
30 minutes, and back pain in the sacral and lumbar
regions, which was not relieved by analgesia. There
was no history of lower limb swelling, discoloration,
fever, chills, photophobia, or headache. She has been
on her medication (hydroxychloroquine, 200 mg BID)
since she was diagnosed with SLE.

On physical examination, her temperature, heart
rate, respiratory rate, O, saturation, and blood pres-
sure were in the normal range. The patient looked
well-oriented and alert, with no malar rash and not
in respiratory distress. There were no palpable
lymph nodes. The power of the lower limbs was (3/5)
and for the uppers was (5/5), within normal reflexes
for both uppers and lowers. Neck stiffness, Kernig’s
and Brudzinski’s signs, and other neurological find-
ings suggestive of meningeal irritation were absent.
Only red round plaques were over her extremities.

Routine lab tests revealed a white blood cell count
and platelet count in the normal range, a low haemo-
globin of 9.5 g/dl, and a mean corpuscular volume of
71 m3. The coagulation profile, normal D-dimer, and
fibrinogen were within normal limits. Erythrocyte
sedimentation rate and C-reactive protein were high
(65 mm/hour) and (67.9 mg/1), respectively. C3 and C4
levels were low (56 mg/dl and 3 mg/dl, respectively).
All were suggestive of active SLE.

Cerebrospinal Fluid (CSF) analysis was obtained
from the patient, and the results showed watery, clear
CSF with a high WBC count of 45 cells and a protein
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level of 58 mg/dl. CSF gramme stain and cultures for
bacteria were negative. The PCR for the viral antigen
was negative for influenza virus, Herpes simplex virus,
Varicella zoster virus, cytomegalovirus, Coxsackie vi-
rus, and Epstein-Barr virus. Spine MRI was normal,
along with a normal electromyogram and lower limb
ultrasound. Moreover, the brain CT scan was normal.

The patient was given acyclovir and vancomycin
for 3 days with no improvement, then aseptic menin-
gitis was confirmed as the diagnosis, and the patient
was treated successfully with prednisone.

CASE 2

A 20-year-old female patient was admitted to the
ICU with a new onset of generalised tonic-clonic sei-
zures and presented with loss of consciousness, up-
ward gazing, and confusion before a convulsion.
Several days before admission, the patient com-
plained of a fever, severe headache attacks, fatigue,
abdominal pain, and vomiting.

On physical examination, she had no focal neuro-
logical deficit and negative meningeal signs. Her
blood pressure was 180/110 mm Hg with a normal
heart rate and oxygen saturation. The initial labora-
tory test showed the following values: CRP 59.7 mg/l,
haemoglobin 9.2 g/dl, platelets 184,000/ul, white
blood cell (WBC) counts 8.381/ul, ERS 30 mm/hour,
calcium 7.9 mg/dl, and vit-D-250H 2.4 ng/ml. Serolo-
gy tests showed ANA positive 1:320, Ds-DNA-IgM 131
IU/ml], and Ds-DNA-IgG 150 IU/ml. Renal function
tests showed a serum creatinine level of 0.62 mg/dL
and a urine protein-to-Cr ratio of 0.65.

A brain computed tomography (CT) scan showed
no intracranial hemorrhage. Brain magnetic reso-
nance imaging (MRI) was done and showed abnor-
mal hyperintense signals seen in the cortex and sub-
cortical area for both parieto-occipital regions, mostly
representing vasogenic oedema with mild swelling of
the corresponding gyri. These findings were highly

FIGURE 1. Brain MRI revealed a small acute lacunar infarction scattered at both cerebral hemispheres and the right side of
the cerebellum
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suggestive of posterior reversible encephalopathy
syndrome (PRES). Magnetic resonance angiography
(MRA) and magnetic resonance venography (MRV)
were normal. Echocardiography was done and
showed evidence of mild to moderate pericardial ef-
fusion. Renal Doppler ultrasound was normal.

The patient was given intravenous diazepam,
which aborted her seizure. A labetalol drip was started
for blood pressure control in addition to nifedipine,
candesartan, and hydrochlorothiazide. Later on, for
her resistant hypertension, carvedilol and spironolac-
tone were added after the weaning of IV labetalol. Also,
she has given mega pulse methylprednisolone 1 gm IV
daily for 3 days, then continued on prednisolone 60
mg/day, hydroxychloroquine 400 mg/day, aspirin 100
mg/day, and levetiracetam 500 mg, which was in-
creased to 1000 mg after one week. Mycophenolate
mofetil was started at 1000 mg/day in addition to col-
chicine (1 mg/day), calcium carbonate, and vitamin D.

The patient’s seizure was not repeated during the
rest of the hospital course. She was discharged home
in 10 days.

CASE 3

A 38-year-old female patient presented with a
three-day history of intermittent dizziness of gradu-
al onset, related to a sudden change of position from
sitting to standing, associated with general weak-
ness, one episode of fainting, and one episode of syn-
cope, upon which she was admitted to the medical
center. At that point, the patient had low blood pres-
sure and blood glucose, with a hemoglobin level of
7.5 g/dl. She received an IV fluid, dextrose, metroni-
dazole, multivitamin, and iron supplement, to which
she had partial improvement. On the following day,
her symptoms persisted and worsened the day after,
for which she was referred to the hospital. The pa-
tient reported having intermittent epigastric pain of
gradual onset, stabbing in nature, not radiated else-
where, not progressive, and doesn’t have an associa-
tion with oral intake. She also noted nausea, de-
creased appetite, blurry vision, and diplopia. A
review of systems was positive for a history of cough,
shortness of breath, tremors, and convulsion.

A physical examination revealed a pale, ill-look-
ing patient with conjunctival pallor. However, the
patient was conscious and oriented. The patient had
alopecia and showed photosensitivity. The rest of the
clinical examination was insignificant except for
tachycardia, which was noted on the cardiovascular
examination. An electrocardiogram showed sinus
tachycardia with premature ventricular contrac-
tions in the inferior leads.

The initial laboratory results showed a hemoglo-
bin level of 6.6 g/dl, mean corpuscular volume of
65.28 um?®, mean corpuscular hemoglobin concentra-
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tion of 28.06%, mean corpuscular hemoglobin of
18.32 pg/ml, red cell distribution width of 20.98, he-
matocrit of 32.96%, and total iron binding capacity
of 443 ug/dl. Ferritin 4.23 ng/ml, Folic acid 12.9 ng/ml,
B12 617 pg/ml, white blood cells of 12.1 /ul, neutro-
phils 70%, lymphocytes 22%, monocytes 4.59%, eo-
sinophils 627%, basophils 2.72%, a platelet count of
201.5x10%/ul, and an ESR of 180 mm/hour. Serum
electrolytes, kidney function tests, liver function
tests, and cerebrospinal fluid (CSF) analysis were
normal. Serological studies showed a positive ANA
with a titer of 2.8 (positive >1.2 index), positive an-
ti-SS-A, anti-SS-B, and Ds-DNA-IgG. Brain MRIs and
brain CTs were done, and both were normal. Howev-
er, the EEG test showed focal activity on the tempo-
ral lobes. A chest CT revealed mild cardiomegaly and
an enlarged thymus gland (thymoma) (Figure 2).

The patient was diagnosed with SLE and fulfilled
the 2019 EULAR/ACR criteria (positive ANA, alopecia,
photosensitivity, and Ds-DNA-IgG). In addition, the
patient was diagnosed with focal seizures and thy-
moma. She was started on hydroxychloroquine, ster-
oids, vitamin D, calcium, and other supportive thera-
py. She was instructed to follow up in an outpatient
clinic and was recommended for surgery for the thy-
moma by a thoracic surgeon.

CASE 4

A 44-year-old female patient presented with diffi-
culty speaking and right upper limb weakness in the
past 3 hours. She denied any history of chest pain,
palpitations, headache, confusion, convulsion, or
head trauma. The patient has been on methylpredni-
solone for SLE since one month ago.

On physical examination, her temperature (37.3°
0), heart rate (72), respiratory rate (18), O, saturation
(94%), and blood pressure (119/85) were in the nor-
mal range. The patient looked well-oriented and
alert, with no pallor, and was not in respiratory dis-
tress. On neurologic examination, she was alert and
oriented to person, place, and time, with slurred
speech. No motor deficits are noted, with muscle
strength 5/5 bilaterally and 4/5 on the right upper
limb. The sensation was intact bilaterally. Neck stiff-
ness, Kernig’s and Brudzinski’s signs, and other neu-
rological findings suggestive of meningeal irritation
were absent, and no nystagmus was noted.

The initial laboratory results showed a hemoglobin
level of 8.5 g/dl, MCV of 79.76 um?3, RBC of 3.055x10° ul,
white blood cells of 3.891/ul, CRP titer of 32.8 mg/l, D-Di-
mer of 1162.7 ng/mL, APTT 24.2 seconds, Control 25
seconds, C3 of 91 mg/dl, and C4 of 13.4 mg/dl. The im-
munological tests showed ds-DNA-IgG >150 IU/mL
(positive) and ds-DNA-IgM of 18.5 IU/mL (negative).

The chest CT angiography showed a small-branch
filling defect in the segmental portion of the right low-
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FIGURE 2. A chest CT showed an enlarged thymus gland

er lung lobe artery, representing a segmental pulmo-
nary embolism. The brain CT showed no intracranial
hemorrhage, and the brain MRI revealed small acute
lacunar infarction scattered at both cerebral hemi-
spheres and the right side of the cerebellum (Figure 1).
The patient was diagnosed with acute ischemic stroke
and was given t-PA at the first three hours of disease
onset without complication. On admission, she re-
ceived steroids, hydroxychloroquine, and therapeu-
tic-dose anticoagulation. She was discharged from the
hospital after five days in good general condition.

DISCUSSION

Systemic lupus erythematosus (SLE) can affect
multiple systems and present with different clinical
manifestations. However, the most common ones af-
fected were skin, bones, muscles, tendons, serosal,
renal, and hematological. The neurological and psy-
chiatric clinical presentation of systemic lupus ery-
thematosus (SLE) has various groups of conditions
and variable clinical manifestations [7]. The inci-
dence of neuropsychiatric systemic lupus erythema-
tosus (NPSLE) ranged from 10.6% to 96.4%.

The American College of Rheumatology (ACR) no-
menclature identified 19 neuro-psychiatric syndromes
in SLE, which are divided into central (12) and periph-
eral (7), whether diffuse or focal neurological deficits.
Clinical manifestations range from mild presentations
such as headache, cognitive disorder, or mood distur-
bance to severe forms like seizures or cerebrovascular

accidents. A systematic review showed that stroke, ep-
ilepsy, and psychosis were reported in 7.1%, 5.3%, and
6.5% of NPSLE patients, respectively [8]. Another study
(prospective cohort) reported 4.3% CNS manifestation
in 370 SLE patients. Seizures were the most common
incidence of 1.6%, followed by strokes (1.4%), spinal
cord injury (1.1%), optic nerve inflammation (0.3%),
meningeal inflammation (0.3%), and psychotic disor-
der (0.3%) [9].

The seizures that affect SLE patients are severe and
the most serious neurological manifestations, with the
highest related clinical presentation in SLE, and have a
higher incidence in young female patients with a range
of age from 22.9 to 36.5 years old. More than two-thirds
of affected patients had the seizure within the first year
of the disease (51 days of median time). The tonic-clon-
ic seizure is the most common type, with an incidence
of 60-88% [10]. Moreover, one study (prospective in-
ception cohort included 1631 SLE patients) noted that
4.6% of SLE patients had a seizure with a total number
of 91 during four years of follow-up, 66% of it was a
generalized seizure, and 34% was focal [11]. Here we
present two cases of seizure related to SLE; one of them
had a tonic-clonic seizure after three days of SLE diag-
nosis, and another had a focal seizure as the first pres-
entation of SLE.

Furthermore, previous studies suggest that multi-
ple risk factors could be the reason behind the sei-
zure in SLE patients, and cerebrovascular disease
with ischemic or hemorrhagic damage to brain tis-
sue was one of them. In addition, myasthenia gravis
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(MG) in SLE patients is a risk factor for epilepsy [12].
Our first patient had PRES beside a seizure, which
may be the most important risk factor for epilepsy in
the context of SLE in this patient, and the second one
presented with thymoma and MG symptoms (gener-
al weakness and diplopia), which could increase the
possibility of a seizure.

Thymoma has an association with autoimmune
disorders, and the most common one is myasthenia
gravis, with an incidence of 10-15% in MG patients.
Moreover, more than half of thymoma cases may
present with MG. However, thymoma in association
with SLE is very rare, with an incidence of 1.5%.

RPES is an uncommon neurological disorder that
affects the cerebral hemisphere, mainly the posterior
white matter, in addition to the presence of clinical
manifestations and imaging abnormalities related to
this disease, and with complete remission of it in a
short period when treatment is started immediately,
but permanent brain function loss may occur if the di-
agnosis and treatment are late [14]. Many causes can
induce RPES disease, for example, hypertension,
chronic renal failure, and some drugs. Although RPES
related to connective tissue disease was a rare cause, it
was reported. The pathophysiology of PRES in SLE is
still unclear [14]. However, some theories were report-
ed, and the most commonly accepted one was related
to hypertension with an arterial blood pressure of
more than 150 mmHg. Also, renal failure, low serum
albumin levels, and low platelets are potentially associ-
ated with PRES [14]. The most common clinical mani-
festations include headaches, seizures (almost the first
clinical symptom), disorders of consciousness, and
visual disturbances [15]. Here we report a case of PRES
with an initial presentation of seizures and an acute
manifestation of hypertensive urgency in a 20-year-old
female patient with newly diagnosed SLE.

In addition, we report a case of aseptic meningitis
related to SLE in a 50-year-old female patient diag-
nosed with SLE 13 years before meningitis who pre-
sented with acute lower limb weakness and back pain.
In light of her clinical manifestation, history of SLE,
negative CSF culture, negative viral panel, minimal im-
provement on antibiotic and antiviral medication, and
significant improvement after steroid administration,
she was diagnosed with aseptic meningitis in associa-
tion with SLE.

The mechanism of SLE-associated aseptic meningi-
tis is unclear and is presumed to be related to DNA-an-
ti-DNA immune complexes precipitation in the choroid
plexus of the lateral ventricles and was hypothesized to
the low cerebrospinal fluid (CSF) levels of complement
during active central nervous system (CNS) disorder.
Another hypothesis was reported that vasculitis could
be an explanation for SLE meningitis by autoreactive
antibodies. Some studies suggested that drugs used in
SLE treatment could induce aseptic meningitis as hy-
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droxychloroquine or nonsteroidal anti-inflammatory
drugs (NSAIDs) [16]. However, in our case, the patient
has still been on these drugs since hospital discharge
without recurrent symptomes.

A cohort study analyzed data on patients with
stroke related to systemic lupus erythematosus (SLE),
including 139 patients from 4451 cases of SLE followed
from 1993 to 2018, with an incidence of 3.1% of SLE
patients. 58.3% of patients presented with acute is-
chemic stroke, 23% had a hemorrhagic stroke, 12.2%
had a brain’s venous sinus thrombosis, and 6.5% of
them came with transient ischemic attack (TIA). The
time between SLE diagnosis and stroke event ranged
from 12-132 months, with a median time of 60 months.
48% of these patients had the antiphospholipid syn-
drome. Hypertension and aneurysmal rupture were
also reported as underlying causes of hemorrhagic
stroke, besides SLE. A good prognosis was reported in
65% of patients, and 7% had a recurrent stroke. In ad-
dition, 8% was the mortality rate in these patients in
the long term, with different causes [17].

We report a case of ischemic stroke co-existing
with SLE and pulmonary embolism (PE) in a female
patient newly diagnosed with SLE who presented
with tongue heaviness and right-side body weakness
without any evidence of antiphospholipid syndrome.

CONCLUSION

The neurological manifestations of systemic lu-
pus erythematosus (SLE) are a significant issue for
both patients and clinicians and affect the prognosis
and outcome of the disease, diagnosis, and therapeu-
tic options that could be given to SLE patients. In ad-
dition, the morbidity and mortality rate are still high
in neuropsychiatric lupus (NPSLE) patients com-
pared to other patients who have the same disease.
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