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Abstract
Neuropsychiatic systematic lupus ery-

thematosus (NPSLE) is a form of SLE
involves the inflammation and/or thrombo-
tic event in the nervous system. Patients
with NPSLE are likely to have a positive
antiphospholipid antibody (aPL), therefore
are at higher risk of recurrent ischemic stro-
ke. The management of NPSLE with aPL-
related stroke is rather different from the
traditional ischemic stroke. One must treat
it with anticoagulation and immunosuppres-
sive therapy. The present case is a 47-year-
old Taiwanese female with NPSLE and
positive aPL, presented with a recurrent
MCA ischemic stroke. Initial laboratory
results showed significantly elevated levels
of anti-ANA, anti-dsDNA, anti-cardiolipin,
and decreased complement levels. Due to
multiple contraindications for tPA, she was
treated with antiplatelet, anticoagulation,
steroid pulse therapy, and plasmapheresis
during the hospitalization. Despite treat-
ments, her stroke progressed to multi-focal
lesions, involving the ACA, MCA, and
basal ganglion. On follow up of her brain
CT scan showed tissue edema and suspi-
cious for subfalcine herniation. Responding
to this clinical deterioration, we stopped
warfarin and started mannitol. Eventually,
her condition improved and was transferred
to the rehabilitation program. Currently,
there is no unified guideline regarding the
secondary prevention of ischemic stroke in
NPSLE with aPL patients. Additionally,
previously reported use of steroid pulse the-
rapy and plasmapheresis can potentially
harm the patient. Clinicians must be cau-
tious when treating such patient. 

Introduction
Neuropsychiatric systemic lupus ery-

thematosus (NPSLE) is a clinical manifes-
tation of SLE that involves the central
and/or peripheral nervous system as the
result of autoimmune or inflammatory
nature of the disease.1 It is not an uncom-
mon clinical manifestation in patients with
SLE, and there is a plethora of presentation,
ranging from headache, mood disorders, to
cerebrovascular diseases.2 NPSLE can fur-
ther categorized into medium-to-large ves-
sel pathologies such as atherosclerosis or
thromboembolism,3 and inflammation or
immune-deposition of the small vessels.4

SLE alone increases the risk for cere-
brovascular disease by eight-fold when
compared with the general population,5 and
the presence of antiphospholipid antibody
(aPL) amplifies the risk further. It has been
estimated that thirty to forty percent of SLE
patients have a positive aPL profile,6 which
contributes to a higher risk of ischemic
stroke7 and a relevant risk of recurrent
thrombotic events.8-10 NPSLE patients with
positive aPL pose a challenge to clinical
management; studies have shown that using
antiplatelet and/or anticoagulant as second-
ary prevention of stroke have a relatively
high failure risk.11 Bazzan et al. reported
that as high as 9.6%/patient/year have
recurrent thrombosis despite medical pre-
vention.11 Here we present a 47-year-old
Taiwanese female NPSLE patient with pos-
itive aPL presented with a recurrent large-
vessel ischemic stroke despite the second-
ary prevention with oral anticoagulation.
Furthermore, a rapid progression into multi-
large-vessel stroke with the initial treatment
of steroid pulse therapy. Followed by a lit-
erature review of the current guidelines in
managing such patient. 

Case Report
A 47-year-old Taiwanese female patient

with a past medical history of SLE, hyper-
tension, and type 2 diabetes. For the past ten
years, her SLE symptoms have been ade-
quately controlled with methylprednisolone
8mg daily and azathioprine 50 mg every-
other-day. However, one month ago, she
was admitted to one of our satellite hospi-
tals with a diagnosis of acute ischemic
stroke of the right middle cerebral artery
(MCA) territory and suffered from left
hemiparesis leg. At the same time, she was
diagnosed with positive antiphospholipid
antibody and was treated with aspirin 100
mg and warfarin 5 mg for secondary pre-
vention of cerebrovascular diseases. The
international normalized ratio (INR) on dis-
charged was 1.94.

At present, she presented to Changhua
Christian Hospital with new-onset

headache, skin rash over the right thigh, and
right leg weakness. Her initial physical
exam was significant for decreased muscle
strength of the right leg (MRC: upper limb
5/5, lower limb 2/5), left hemiparesis
(MRC: 3/5 on upper and lower limbs) as the
sequelae from the previous stroke. There
were no abnormal findings in her cognitive,
cerebellum, or cranial nerve functions.
Initial laboratory results were significant for
elevated erythrocyte sedimentation rate
(ESR, 87 mm/hr), and a subtherapeutic INR
of 1.39. 

DWI sequence of brain MRI on admis-
sion revealed multifocal acute cortical
infarctions involving the right frontal, tem-
poral, and parietal lobes, along the MCA
territories (Figure 1). However, the MRI
findings were inconsistent with her current
clinical manifestation, and therefore, we
suspected autoimmune processes related to
SLE. Checking her immunological profiles
revealed elevated levels of anti-nuclear
antibody, anti-dsDNA antibody, anti-β2 gly-
coprotein I IgM and IgG, anti-SSA, and
anti-Cardiolipin IgG (Table 1).
Complement levels were decreased and
negative reactivity for anti-Sm, anti-SSB,
and anti-ribosomal P antibody.
Coagulopathy panel results were not signif-
icant. Subsequently, we started her on a
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pulse therapy with methylprednisolone
750mg, plasmapheresis for NPSLE vasculi-
tis-related stroke and continued with antico-
agulation therapy. Despite treatment, we
noticed worsening of her left hemiparesis
(MRC: 0-1), diminished social interaction
and flat affect. A repeat MRI of the brain
was performed on day 5 of hospitalization
and showed new lesion on the right basal
ganglion and right frontal lobe as the result
of acute hemorrhagic transformation
involving the anterior cerebral artery
(ACA) and MCA (Figure 2). At this point,
we discontinued warfarin but kept aspirin.
A follow up of the brain CT scan (Figure 3)
on day 10 showed signs suspicious for sub-
falcine herniation, extensive multifocal
acute infarction of the right basal ganglion,
right ACA, right MCA, and tissue edema.
At this time, mannitol 100mg was added to
prevent further progression of the edema.
With careful monitoring and follow up CT
showed reduced brain edema, the patient
was transferred to rehabilitation on day 17
with hemiplegia of the left upper and lower
limbs (MRC:1).

Discussion
NPSLE presents with a higher risk of

cerebrovascular injury for multiple mecha-
nisms associated with the presence of aPL;
the binding of aPL to endothelial cells con-
tribute to the activation of endothelial cells
and other inflammatory cells such as neu-
trophils and monocytes and therefore
increase the production of inflammatory
cytokines.12 aPL favors clot formation of
the platelet by increasing the expression of
glycoprotein IIb/IIIa.12 As a result, patients
with NPSLE have a higher prevalence of
vasculopathy and accelerated atherosclero-
sis.1 Our patient presents with two clinical
challenges related to the underline patho-
genesis of NPSLE, and to-date there is no
clear guideline on managing of both scenar-
ios.  

First, the treatment for the inflammato-
ry process of NPSLE with the use of steroid
pulse therapy13,14 and plasmapheresis12,15

have been reported successful in ischemic
stroke patients. Despite the rapid treatment
with anticoagulation, steroid pulse therapy,
and plasmapheresis, our patient developed
yet another ischemic stroke involving the
ACA and MCA with subsequent hemor-
rhagic transformation and brain edema.
Currently, there is no evidence indicating
the use of steroid pulse therapy or plasma-
pheresis led to the progression of the
NPSLE ischemic stroke. However, we sus-
pect the possibility that plasmapheresis
alters the dynamics of cerebral blood flow

and somehow led to extensive ischemic
stroke.

Secondly, the use of anticoagulant for
secondary prevention of cerebrovascular
injury in patients with aPL has no consensus
among experts. Some studies have suggest-
ed that aspirin alone is sufficient,16 while
others advocate the use of warfarin with or
without aspirin.17 According to the

Galveston guidelines, the current recom-
mendation for target INR should be at a
higher level of 3.0 to 4.0 for warfarin alone,
or INR of 2.0 to 3.0 when the combination
of aspirin and warfarin are used.18

However, a systematic review has reported
a high recurrent arterial event in patients
with target INR of 2.0 to 3.0, and therefore
advocate for aggressive anticoagulation
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Table 1. Immunological profiles.

Measurements                                               Results                       Reference Range

ANA: Homogeneous pattern                                              1:640                                             <1:160
ANA: Anti-cytoplasmic staining                                          1:40                                              <1:160
Anti-dsDNA antibody                                                           278.1                                <92.6 WHO units/mL
Anti- 2 glycoprotein I IgM                                                     0.3                                           <20.0 u/mL
Anti- 2 glycoprotein I IgG                                                   >160                                         <20.0 u/mL
Anti-SSA                                                                                  >8.0                                                <1.0
Anti-SSB                                                                                   0.4                                                 <1.0
Anti-Sm                                                                                     0.7                                                 <1.0
Anti-RNP                                                                                   0.4                                                 <1.0
Anti-Cardiolipin IgG                                                           >160.0                                    <20 GPL-U/mL
Anti-Cardiolipin IgM                                                              0.2                                        <20 MPL-U/mL
Rapid plasma reagin (RPR)                                                 NR                                                  NR
T. pallidum Ab confirmation                                           Negative                                        Negative
C3C                                                                                           89.2                                        90-180 mg/dL
C4                                                                                             <6.4                                         10-40 mg/dL
Antithrombin function                                                        120.4                                            87-130%
Factor V activity                                                                    115.0                                            78-151%
Protein S function                                                                 61.9                                            63.5-149%
Protein C function                                                                99.4                                             79-152%

Figure 1. A) Multifocal acute cortical infarctions involving the right MCA frontotem-
poroparietal lobes cortical territories; no focal acute hemorrhagic transformation compli-
cation nor acute brain herniation occurs.  Multifocal brain tissues loss in the right basal
ganglion, right frontal corona radiata white matters and right frontotemporal lobes MCA
cortical territories as the result of previous infarction. The right lateral ventricle shows
focal passive atrophic dilatation and early right corticospinal tract Wallerian degenerative
change. B) Total occlusion of the right MCA from its proximal M1 segment and no nor-
mal antegrade flow over its right M2-4 segments.
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strategy.19 Additionally, patient with posi-
tive aPL is less likely to have a recurrent
arterial event if INR >3.0 is achieved.20

It is important to distinguish the under-
lying process of the disease, whether it be
inflammatory or thrombotic, as a guide for
the intervention; however, it is often diffi-

cult, and two processes can co-exist. The
present case illustrates a dilemma in the
clinical decision; The patient had difficulty
in achieving the therapeutic INR, regardless
of the target ranges. Furthermore, her stroke
has progressed to hemorrhagic transforma-
tion after plasmapheresis. We consulted

experts in neurology and rheumatology on
the strategy for anticoagulation. However,
there was no consensus whether we should
hold anticoagulation or proceed until we
have reached the target INR. After all, with
the fear for worsening of cerebral edema,
we decided to hold warfarin but kept
aspirin, statin, and started patient on manni-
tol.

Conclusions
NPSLE patients present with a higher

risk of initial and recurrent arterial events.
While the use of anticoagulation for sec-
ondary prevention is the mainstay of treat-
ment, however, there is no clear guideline
regarding the method and INR goal of anti-
coagulation. Additionally, it is prudent to
treat both inflammatory and thrombotic
process during an acute event; however, we
must monitor the patient carefully when ini-
tiating plasmapheresis. Future researches
should be aimed at unifying the guideline
for secondary prevention of arterial throm-
botic event and elucidate whether plasma-
pheresis is beneficial in such patients. 
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Figure 3. CT scan of the head showed extensive multifocal right basal ganglion, right ACA, and right MCA infarction with brain edema
and suspected for subfalcine herniation.

Figure 2. A,B) Persistent and pro-
gressive acute cortical infarctions
involving the right MCA fron-
totemporoparietal lobes with focal
delayed onset acute hemorrhagic
transformation (ECASS PH1).
New onset of right basal ganglion,
right ACA, and right MCA territo-
ries. C)  Total occlusion of the
right ACA and MCA, showed pro-
gression of ischemic stroke from
single large vessel to multiple large
vessels.
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