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Management of central nervous system (CNS) involvement still remains one of the most challenging
problems in systemic lupus erythematosus (SLE). The best available evidence for the treatment of
CNS lupus is largely based on retrospectiveseries, case reports and expert opinion. Current therapy is
empirical and tailored to the individual patient. Symptomatic, immunosuppressiveand anticoagulant
therapies are the main strategies for the management of CNS lupus. The choice depends on the most
probable underlying pathogenic mechanism and the severity of the presenting neuropsychiatric
symptoms. Thrombotic and nonthrombotic CNS disease needs to be differentiated and requires
different management strategies. However, this is often challenging since many, if not most CNS
manifestations, may be due to a combination of different pathogenic mechanisms and multiple CNS
events may occur in the individual patient. Patients with mild manifestations may need symptomatic
treatment only, whereas more severe acute nonthrombotic CNS manifestations may require pulse
intravenouscyclophosphamide.Plasmapheresis may also be added in patients with more severe illness
refractory to conventional treatment. Recently, the use of intrathecal methotrexate and dexamethasone
has been reported in a small series of patients, with a good outcome in patients with severe CNS
manifestations. Anticoagulationis warranted in patients with thrombotic disease, particularly in those
with the antiphospholipid syndrome (APS). This article reviews the clinical approach to therapy in

patients with CNS lupus.
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Introduction

The involvement of the central nervous system (CNS)
is one of the major causes of morbidity and mortality in
systemic lupus erythematosus (SLE) patients and is the
least understood aspect of the disease. Its recognition
and treatment continue to represent a major diagnostic
and therapeutic challenge for the clinician in daily
practice.

Nervous system manifestations are present in up to
70% of patients with SLE." The spectrum of CNS
manifestations varies widely, from those with severe,
life-threatening presentation, such as transverse mye-
litis or stroke, to those with more subtle and subclinical
abnormalities in neurocognitive function, such as
memory, intellect and learning.2

The different pathogenic mechanisms involved are
poorly understood and the available therapy is often
disappointing.3 The clinical diversity of the disorder,

*Correspondence: Dr Giovanni Sanna, Department of Rheumatology,
Homerton University Hospital, London E9 6SR, UK. E-mail: giovanni.
sanna@homerton.nhs.uk

0 Amdd 2003

the difficulty in defining outcome measures and the
lack of diagnostic criteria have been considered the
biggest obstacles to study treatment options and
compare different therapeutic regimens.3 Only recently
the American College of Rheumatology (ACR) has
formulated specific criteria for neuropsychiatric lupus
(NPSLE). This new nomenclature includes case
definitions, reporting standards and diagnostic testing
recommendations for 19 different neuropsychiatric
syndromes.4

These definitions should provide reliable classifi-
cation instruments to recruit homogeneous groups of
patients in the design of randomized controlled trials.
To date, the management of CNS lupus has been
entirely empirical, largely based on uncontrolled series,
anecdotal evidence and expert opinion.

With the exception of a study from Denburg et al. N
there is no data from prospective controlled trials for
the treatment of CNS lupus, and only a few recent
studies have applied the new ACR criteria for
NPSLE.°' In this review we discuss the current
practice and pharmacological regimens available for
the treatment of CNS lupus.
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CNS lupus: a clinical approach to therapy

Before starting specific therapy for CNS lupus it is
important to make an accurate diagnosis and establish
whether the neuropsychiatric event is likely to be
primary to SLE or secondary to other concomitant
conditions, which frequently occur in SLE patients. A
careful and comprehensive differential diagnosis is
imperative and exclusion of other possible aetiologies
is mandatory. Thus the identification and treatment
of infection, hypertension, hyperlipidemia, metabolic
derangement and toxic effects of therapy is of
paramount importance in these patients. Moreover,
immunosuppressive therapy may also be associated
with several opportunistic infections of the brain and
differentiation between primary CNS involvement
and CNS infection may be extremely difficult."!
Cerebrospinal fluid (CSF) analysis, brain imaging and
serological studies, including the C-reactive protein
level, are particularly useful when considering infection
or haemorrhage, especially when fever is present.
Specific therapy for CNS lupus should only be started
when CNS infection has been ruled out and the
treatment of contributing/concomitant causes
addressed. Therapy for CNS lupus should be adjusted
according to the needs of the individual patient.'?
Symptomatic, immunosuppressive and anticoagulant
therapies are the main treatment strategies available in
the management of CNS lupus. Therapy will therefore
depend on the severity of the presenting neuropsychia-
tric symptoms and the probable underlying pathogenic
mechanism.

It is important to differentiate between mild and severe
manifestations and between thrombotic and nonthrom-

Table 1 Therapeutic approach in CNS lupus

botic CNS disease, although making such a clear-cut
differentiation may be challenging. To complicate this
intricate issue, many of these CNS manifestations
may be due to a combination of different pathogenic
mechanisms and multiple CNS events may occur con-
comitantly in the individual patient. This is particularly
true for some types of diffuse CNS manifestations, such
as cognitive disorders, which may be related with the
presence of antiphospholipid antibodies (aPL),"*" and
in cases of focal CNS disease, such as transverse
myelitis, where the distinction between various patho-
genic mechanisms, such as vasculitis, antibody mediated
injury, thrombosis, or a combination of these is
extremely difficult. The current therapeutic approach to
CNS lupus is summarized in Table 1.

Mild CNS disease

Patients with mild neuropsychiatric disease may be
treated conservatively — even, in some cases, not
treated at all — since it seems that many of these cases
are spontaneously reversible. Avoiding steroids in these
particular cases has also helped in the reduction of
complications such as secondary infection and steroid-
induced osteoporosis and aseptic necrosis.

Patients with mild diffuse manifestations such as
anxiety and depression may need symptomatic
treatment only. It is often difficult to decide whether
anxiety /depression are due to SLE or simply related to
having a chronic debilitating disease. Analgesics are
largely used in patients with headache and migraine.
Episodes of psychosis may be managed with
psychotropic agents alone.

Mild CNS disease Severe CNS disease

Symptomatic therapy

Diffuse /nonthrombotic disease

Focal/thrombotic disease — aPL associated

® Analgesics/NSAIDs/calcium antagonists e Acute treatment e Prophylaxis
e Ergotamine — High-dose corticosteroids — Low-dose aspirin
e Anxiolytics — IV pulse methylprednisolone
e Antidepressants — IV pulse cyclophosphamide e Thrombosis
—  Tricyclics-amitriptyline — Plasmapheresis — Long-term warfarin
— Fluoxetine — IV immunoglobulins — Arterial: INR=2>3.0
e Anticonvulsants —  Methotrexate (? intrathecal) —  Venous: INR=2.5-3.0
— Carbamazepine — Azathioprine
— Phenytoin — Mycophenolate mofetil e Recurrent thrombosis
— Phenobarbitone —  Warfarin INR > 3.0 + low-dose aspirin
— Valproate e Chronic treatment
— Lamotrigine — Taper corticosteroids e Difficult (resistant) cases with recurrent thrombosis
e Antipsychotics — IV pulse cyclophosphamide —  Warfarin INR > 3.0
— Haloperidol — Methotrexate +
— Chlorpromazine — Azathioprine — Corticosteroids
— Risperidone — Mycophenolate mofetil — Immunosuppressants

e Low dose corticosteroids

— IV immunoglobulins
— Plasmapheresis




Patients with seizures are generally responsive to
standard anticonvulsant therapy. The duration of the
anticonvulsant treatment varies according to the clinical
evolution of symptoms and is always patient tailored. 17
Treatment does not differ from the treatment of epilepsy
in the non-SLE population. Focal/partial seizures are
generally treated with carbamazepine or phenytoin.
Sodium valproate, lamotrigine and phenobarbitone are
effective alternatives for some patients with partial
seizures, with or without secondary generalization.
Patients with generalized seizures respond to sodium
valproate or lamotrigine. Suitable alternatives are
carbamazepine and phenytom followed by phenobar-
bitone and diphenilhydantoin. %19 There is no evidence
to suggest that established SLE is aggravated by the use
of anticonvulsant medication, even though these agents
may occasionally cause drug-induced lupus. However,
patients need to be close monitored for possible
haematologic side effects, bone marrow suppression,
drug-induced rashes and hepatotoxicity.

Long-term antiepileptic treatment is indicated in
the presence of concomitant cerebrovascular disease
and/or persistent EEG abnormalities. In the absence
of both, therapy may be discontinued after one year.
Where seizures recur in spite of antiepileptic
treatment, corticosteroids and/or immunosuppressants
are generally used, especially when selzures occur with
other nonthrombotic CNS disorders."” Anticoagulation
may be considered in a selected group of patients
with seizures and persistent aPL positivity, as we will
discuss later.

Severe CNS disease

Severe CNS disease may present as a focal manifestation,
usually thrombotic in nature, or as a diffuse manifesta-
tion, consequent to various pathogenic mechanisms,
such as vasculitis, antibody mediated injury, multifocal
thrombosis or a combination of these. However, precise
attribution responsibility to one particular mechanism
is not always easy and in some cases, focal and diffuse
manifestations may coincide in the same patient.

Focal/thrombotic disease

The most common manifestations of focal CNS disease
in SLE patients are transient ischemic attacks (TTAs)
and ischemic stroke. One of the most important
advances in the treatment of CNS lupus has come from
the recogmtlon of the antiphospholipid syndrome
(APS) a prothrombotic disease, and the importance
of thrombotic mechanisms in the development of a
number of CNS manifestations in SLE patients. to.21
The presence of aPL is strongly associated with
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thrombotic CNS events, including TIAs, ischemic
stroke, amaurosis fugax, and cerebral venous
thrombosis. aPL. have been also associated with
chorea, dementia, headache, transverse myelitis and
seizures. >

Many SLE patients with focal neurological mani-
festations and aPL, who would have previously
received a high dose of corticosteroids and/or
immunosuppression, are today being successfully
treated with antlcoagulatlon 3 Corticosteroids do not
seem to be helpful for the treatment of focal /thrombotic
CNS disease.

The titres and persistence of aPL and the findings on
brain MRI scanning are of major importance when
deciding anticoagulant or antiaggregant treatment. 16
Minimum treatment requires antiaggregant therapy as
a prophylactic measure, but long-term anticoagulation
with warfarin is mandatory where previous thrombotic
events have occurred, mainly due to the high risk of
recurrence seen in these patlents “ Intensive warfarin
therapy with an international normalized ratio (INR)
>3 seems to be the most effective antithrombotic
treatment in APS.>

A frequent therapeutic dilemma is whether SLE
patients with small high-density lesions on the brain
MRI (suggestive of cerebral vasculopathy or thought to
be due to multiple small infarcts) need to be treated at
all, and if so, how they should be treated, mostly in the
absence of overt neuropsychiatric manifestations.” In
our experience, subclinical cognitive disorders, usually
undetected in the absence of a formal neuropsycho-
metric assessment, are frequent in these patients.
Neuropsychometric testing often reveals a lower
performance on tasks of attention, memory, language
and psychomotor speed. In a recent study, we showed
that the presence of small high-density lesmns on MRI
was associated with the presence of aPL,'? suggesting
that SLE patients — especially when young (< 40-years
old) — would benefit from antiaggregant/anticoagulant
treatment. Due to the lack of prospective data, we
generally consider antiaggregant therapy (aspirin
75-100mg/daily) as a first option. In our daily
practice, patients who fail to respond to antiaggregant
therapy, show progression on the brain MRI lesions or
develop cognitive dysfunction, are then offered oral
anticoagulation with warfarin.

Transverse myelitis has also been associated with
aPL and, in some ‘atypical’ presentations, differential
diagnosis Wlth multiple sclerosis (MS) should be
considered.”®?’ Although improvement with anti-
coagulation has been reported in some selected
cases,”’ aggressive 1mmunosuppressmn has also been
shown to be useful.*®

Chorea is a rare mamfestatlon of SLE, occurring in
1-3% of patlents 9 which may respond to a variety of
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medications, including steroids, haloperidol, antia%-
gregant, anticoagulation or a combination of therapy. o

Anticoagulant therapy is indicated in patients with
seizures and aPL associated ischemic events. In a
previous study from our group, seizures were found
to be associated with moderate-to-high titres of
aPL, suggesting a role for these antibodies in the
aetiopathogenesis of epilepsy in SLE.*® Our more
recent experience confirmed a strong association
between the presence of aPL and cerebrovascular
disease, headache, cognitive dysfunction and seizures
in a large series of SLE patientsl0 supporting the
theory that an occlusive vasculopathy may be a major
mechanism for neuropsychiatric lupus. These findings
are of both theoretical and practical interest, especially
from the therapeutic point of view and may warrant
the consideration of anticoagulant treatment in those
patients with more severe manifestations and an
unsatisfactory response to conventional antiepileptic
drugs.

Early studies showed that headaches might respond
to corticosteroid treatment.”’ In some cases, corticos-
teroids even proved to be more effective than
conventional antimigraine therapy in controlling
headache in SLE patients.32 Other types of headache
such as chronic headache and tensional headache
normally require symptomatic treatment only.

Recent anecdotal reports described a dramatic clinical
improvement in patients with APS and chronic severe
headache after commencing anticoagulation to prevent
recurrences of thrombosis.”>>* However, a double
blind crossover trial comparing low-molecular-weight
heparin with placebo in patients with aPL and chronic
incapacitating headache, not responsive to conventional
treatment, did not show any beneficial effect.>

Diffuse/nonthrombotic disease

Corticosteroids

Acute inflammatory CNS disease requires immuno-
suppression and for many years corticosteroids have
been the mainstay of treatment for diffuse neuropsy-
chiatric lupus. However, variable success rates and a
high incidence of side effects associated with long-term
use have been reported. Although the approach to
corticosteroid therapy for CNS lupus remains largely
empirical, corticosteroids continue to represent the first
line of treatment for SLE with suspected diffuse CNS
involvement.

High dose oral prednisolone (1-2mg/kg/daily) or
intravenous methylprednisolone infusions (500mg—1g
daily for three days), with oral prednisolone to follow,
are indicated for acute severe CN'S manifestations.>®

The prompt use of high dose corticosteroids is also
associated with a better prognosis in patients with
transverse myelitis. The use of high dose cortico-
steroids is recommended during the early phases of
myelitis. Harisdangkul et al.®® showed that high dose
intravenous pulse corticosteroids resulted in a good
outcome when administered within one week of the
onset of symptoms. Patients whose diagnosis and
treatment were delayed resulted in a poor outcome.

Quintero del Rio er al.* reported good response to
high dose intravenous methylprednisolone in 18/25
children with severe CNS disease. Those who did not
respond required either cyclophosphamide (n = 6) or
plasmapheresis (n = 1) with a good outcome.

Corticosteroids are useful in cases of aseptic
meningitis that usually respond well to these drugs
and the management of episodes of J)sychosis not
responsive to antipsychotic treatment.”~ It should be
remembered though that aseptic meningitis may
occasionally result from the use of drugs such as
Ibuprofen. One should always keep in mind that
corticosteroid treatment may itself induce psychosis
and negative effects on cognition and mood, parti-
cularly in patients with long-term treatment and/or
treated with high doses corticosteroids. Nevertheless,
these effects have also been seen in healthy
volunteers.™®

In patients with SLE the differentiation between
cognitive difficulties secondary to the underlying
illness, which might warrant more aggressive corticos-
teroid treatment, versus those secondary to corticoster-
oid treatment itself, which might warrant dosage
reduction, may be problematic.39 A prompt response to
treatment with increased doses of steroids may help in
differentiating SLE-related psychosis from steroid-
induced psychosis. 16

Denburg er al.” assessed the efficacy of corticoster-
oids in patients with mild neuropsychiatric symptoms
and inactive SLE, showing that improvement in
cognition and mood can be observed following brief
exposure (six months) to relatively low doses of
corticosteroids (0.5mg/kg of prednisone daily),
effects that persist over repeated drug exposure.

Funauchi er al.* recently reported a good response
to intrathecal corticosteroids, without serious adverse
reactions, in two SLE patients with diffuse CNS
involvement after systematic corticosteroid adminis-
tration proved ineffective.

Cyclophosphamide
The use of intravenous cyclophosphamide is the

recommended current practice in cases of acute
. 36,37.41-43 .
severe CNS disease, in those refractory to



corticosteroids or when a steroid-sparing effect is
desired.>**

Although the ideal therapeutic regimen is still poorly
characterized, studies in animal models support this
practice. Several studies have recently shown that
immunosuppression with cyclophosphamide in auto-
immune MRL/Ipr mice prevents neuronal atrophy, *>
reduces levels of autoantibodies and attenuates
leukocytes infiltration in the brain®*® while improving
behavioural abnormalities.*’

However, in the absence of randomized controlled
trials comparing the effectiveness and safety of
cyclophosphamide to methylprednisolone in the treat-
ment of severe CNS disease,® the use of cyclopho-
sphamide in severe CNS lupus continues to be based on
expert opinion and clinical experience.

Some data from small series show some beneficial
effect with the use of this combination of drugs.
Boumpas et al.* showed that cyclophosphamide pulses
were well tolerated and were shown to be an effective
adjunctive therapy for the management of CNS lupus.
Barile et al.*® reported successful outcomes in seven
SLE patients with transverse myelitis using pulse
methylprednisolone for the acute episode followed by
pulse cyclophosphamide for six months.

In our experience intravenous cyclophosphamide is
effective and provides benefit in patients with steroid-
refractory CNS lupus, mainly when immunologically
mediated nonthrombotic mechanism is likely to be
present. In selected patients, when it is not possible to
clearly differentiate between thrombotic and nonthrom-
botic disease, especially in patients with aPL, the
simultaneous but closely monitored use of corticoster-
oids, cyclophosphamide and anticoagulant treatment
may be required.

Neuwelt et al.® reported a substantial improvement
in 61% of patients with severe and refractory NPSLE
who received intravenous cyclophosphamide after
failing therapy with corticosteroids, azathioprine and/
or other cytotoxic drugs. Partial improvement was seen
in 29% and progressive deterioration was reported in
10% of the patients. In this series, intravenous
cyclophosphamide proved to be beneficial for severe
NPSLE and transverse myelitis.

Overall, the immunosuppressive regimen that has
shown to be most effective in severe NPSLE is monthly
cyclophosphamide (0.75-1.0g /m2 body surface area)
administered intravenously evelzf month, as described
by the investigators of the NIH. 2

However, in the St Thomas’ Hospital regimen, the
use of lower doses of intravenous pulse cyclophos-
phamide (500mg fortnightly for at least three pulses,
followed by monthly 500mg pulses for six months) in
aPL-negative SLE patients with CNS involvement,
proved effective with clinical improvement often
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recorded within days, and a lower incidence of side
effects (especially herpes zoster and permanent ovarian
failure) when compared with the NIH regimen.so’51

Stojanovich et al.>® recently reported their experi-
ence with low doses of intravenous cyclophosphamide
(200-400mg month), even lower than the St Thomas’
Hospital regimen. In this pilot study, low dose
cyclophosphamide proved beneficial, especially in
patients who received treatment in the early stages
of NPSLE. Both clinical and electrophysiological
abnormalities improved after six months of treatment.
However, in most of the cases the symptoms relapsed
during the first few months after completion of
therapy.

Plasmapheresis

Plasmapheresis is useful to remove free antibodies,
complement components and circulating immune
complexes. It seems that patients who respond better
to plasmapheresis are those with more severe illness,
refractory to corticosteroids and cyclophosphamide
therapy, and with the highest levels of circulating
immune complexes. The efficacy of plasmapheresis is
anecdotal and there are no controlled studies to confirm
its efficacy. Combination therapy with synchronized
plasmapheresis and subsequent cyclophosphamide in
severe SLE has been proposed by some authors.™
Treatment-free clinical remission for a mean obser-
vation period of almost six years was reported in 12/14
patients who received this regime.5

Intravenous immunoglobulin

Intravenous immunoglobulin (IVIg) has proved useful
in the treatment of autoimmune and inflammatory
neurological diseases such as peripheral neuropathy,
myasthenia gravis, MS> and Guillain—Barré syn-
drome,® but there are few reports of the use of IVIg in
CNS lupus. Uncontrolled studies have shown tempor-
ary beneficial effects of IVIg in mild to moderately
active SLE,”” in the course of lupus nephritis™ and in
various SLE manifestations including arthritis, fever,
thrombocytopenia and neuropsychiatric symptoms.59
Successful treatment with high-dose IVIg has been
reported in a lggtient with SLE and acute severe diffuse
CNS disease,  including psychosis.61

Intrathecal methotrexate

Intrathecal administration of methotrexate has been
reported as a possible treatment for SLE CNS involve-
ment. Valesini er al.®* described three patients in whom
improvement following intrathecal combination therapy
with methotrexate and dexamethasone was observed.
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These observations have recently been confirmed by a
study from Dong et al.,”® where 22/24 patients not
responsive to conventional steroid therapy improved
considerably after receiving intrathecal injection with
methotrexate 10-20mg and dexamethasone. Side
effects including itching sensation of lower limbs,
headache and incontinence were mild and transient,
suggesting that this therapeutic approach may represent
a promising method for treating severe CNS lupus in
selected cases and deserves further investigation.

Other agents

Azathioprine is used for the treatment of a wide
spectrum of SLE manifestations and its use as a steroid-
sparing agent is widely accepted. Anecdotal successful
use of azathiogé{ine in CNS lupus has been reported by
some authors.®"®° Patients with severe manifestations
(i.e., encephalopathy, chorea) who were unable to
tolerate cyclophosphamide and plasmapheresis have
been shown to respond to this dlrug,66 though these
effects have not been confirmed by others.®’

Mycophenolate mofetil has also been used in the
treatment of NPSLE. Grisanti et al.®® recently
published their preliminary experience in 10 patients
with NPSLE. Clinical improvement of neuropsychia-
tric symptoms and improvement in brain SPECT
hypoperfusion patterns were reported in more than two
thirds of the patients when 1 g/day mycophenolate was
given for 12 months.

The efficacy of iloprost in a patient with SLE, severe
cognitive dysfunction and cerebral blood flow abnorm-
alities detected by SPECT has also been described.®
Dramatic improvement was seen over four weeks after
iloprost infusion for severe Raynaud’, along with
concomitant normalization of perfusion abnormalities
as shown by serial brain SPECT scans.®

Hyperbaric oxygen may act as an immune modulator
and might inhibit the actions of certain cytokines that
may play a role in the pathogenesis of NPSLE
symptoms. There is one anecdotal case reported where
cognitive dysfunction improved in a patient after
hyperbaric oxygen therapy.’®

Conclusion

Due to the lack of controlled randomized trials there is a
desperate need to assess the efficacy of various
therapeutic interventions in CNS lupus, where the
treatment is still empirical and based on clinical
experience.

Before deciding to treat and how to treat, the major
points that need to be considered are: i) accurate
diagnosis; ii) identification and treatment of contri-
buting causes of CNS disease; iii) assessment of

the severity; and iv) identification of the probable
underlying pathogenic mechanism(s).

In this context, a better approach to management of
CNS lupus may be achieved by: i) the recognition of
the APS (a common thrombotic disease) and its treat-
ment with anticoagulants; ii) a more conservative use
of steroids, especially in patients with mild manifes-
tations; and iii) the use of pulse cyclophosphamide in
diffuse /nonthrombotic CNS lupus.

Patients with mild manifestations (e.g., headache or
depression) may need symptomatic treatment only, with
analgesics, antidepressants and psychological support.
In more severe CNS manifestations it is vitally
important to distinguish between thrombotic and non-
thrombotic mechanisms.

Focal CNS manifestations, generally due to an
underlying thrombotic mechanism, are more often
associated with the presence of aPL, and long-term
anticoagulation is the therapeutic choice in these cases.
Heparin is indicated during the acute phase, followed
by long-term warfarin in order to prevent recurrences.
Other focal CNS manifestations, such as demyelinating
syndrome, transverse myelitis, chorea, migraine and
seizures, when associated with aPL, may also benefit
from anticoagulation.27 3

Severe diffuse CNS manifestations, such as acute
confusional states, generalized seizures, anxiety, mood
disorders and psychosis generally require corticoster-
oids in the first instance. High dose of corticosteroids
may only be used in severe cases and, preferably for
short periods. Pulse intravenous cyclophosphamide
therapy may help when more severe manifestations are
refractory to corticosteroids and other immunosuppres-
sive agents, generally when response is not seen in three
to five days. Plasmapheresis, intrathecal methotrexate
and dexamethasone, iloprost, azathioprine and myco-
phenolate mofetil deserve further studies to confirm
their usefulness in the treatment of NPSLE. It is
imperative to enrol homogeneous groups of patients in
the design of multicentre randomized controlled trials
with good sample sizes and accurate power calculations,
to give an answer to the many questions currently
remaining in the treatment of NPSLE, ultimately
yielding to more effective treatments for this serious and
potentially life-threatening manifestation of SLE.

References

1 Bruyn GA. Controversies in lupus: nervous system involvement. Ann
Rheum Dis 1995; 54: 159-167.

2 Hanly JG, Fisk JD, Sherwood G, Jones E, Jones JV, Eastwood B.
Cognitive impairment in patients with systemic lupus erythematosus.
J Rheumatol 1992; 19: 562-567.


http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0003-4967^281995^2954L.159[aid=2003815]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0315-162X^281992^2919L.562[aid=2003814]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0003-4967^281995^2954L.159[aid=2003815]

(98]

W

=)}

3

o0

=)

2

—_

22

23

24

25

26

Neuwelt CM, Lacks S, Kaye BR, Ellman JB, Borenstein DG. Role of
intravenous cyclophosphamidein the treatment of severe neuropsychiatric
systemic lupus erythematosus. Am J Med 1995; 98: 32—41.

The American College of Rheumatology nomenclature and case
definitions for neuropsychiatric lupus syndromes. Arthritis Rheum 1999;
42: 599-608.

Denburg SD, Carbotte RM, Denburg JA. Corticosteroids and neuro-
psychological functioning in patients with systemic lupus erythe-
matosus. Arthritis Rheum 1994; 37: 1311-1320.

Ainiala H, Loukkola J, Peltola J, Korpela M, Hietaharju A. The
prevalence of neuropsychiatric syndromes in systemic lupus erythema-
tosus. Neurology 2001; 57: 496-500.

Ainiala H, Hietaharju A, Loukkolal] ef al. Validity of the new American
College of Rheumatology criteria for neuropsychiatric lupus
syndromes: a population-based evaluation. Arthritis Rheum 2001; 45:
419-423.

Mok CC, Lau CS, Wong RW. Neuropsychiatric manifestations and their
clinical associations in southern Chinese patients with systemic lupus
erythematosus. J Rheumatol 2001; 28: 766-771.

Brey RL, Holliday SL, Saklad AR et al. Neuropsychiatric syndromes
in lupus: prevalence using standardized definitions. Neurology 2002;
58: 1214-1220.

Sanna G, Bertolaccini ML, Cuadrado MJ, Laing H, Mathieu A, Hughes GR.
Neuropsychiatric manifestations in systemic lupus erythematosus:
prevalence and association with antiphospholipid antibodies. J Rheumatol
2003; 30: 985-992.

Warnatz K, Peter HH, Schumacher M et al. Infectious CNS disease as a
differential diagnosis in systemic rheumatic diseases: three case reports
and a review of the literature. Ann Rheum Dis 2003; 62: 50-57.

West SG. Lupus and the central nervous system. Curr Opin Rheumatol
1996; 8: 408-414.

Hanly JG, Hong C, Smith S, Fisk JD. A prospective analysis of cognitive
function and anticardiolipin antibodies in systemic lupus erythematosus.
Arthritis Rheum 1999; 42: 728-734.

Menon S, Jameson-Shortall E, Newman SP, Hall-Craggs MR, Chinn R,
Isenberg DA. A longitudinal study of anticardiolipin antibody levels and
cognitive functioning in systemic lupus erythematosus. Arthritis Rheum
1999; 42: 735-741.

Khamashta MA, Cervera R, Hughes GR. The central nervous system in
systemic lupus erythematosus. Rheumatol Int 1991; 11: 117-119.
Tincani A, Brey R, Balestrieri G et al. International survey on the
management of patients with SLE. II. The results of a questionnaire
regarding neuropsychiatric manifestations. Clin Exp Rheumatol 1996;
14(Suppl 16): S23-S29.

Moore PM. Neuropsychiatric systemic lupus erythematosus. In Lahita RG
ed. Systemic lupus erythematosus, Third edition. San Diego, CA:
Academic Press; 1999: 575-601.

Brodie MJ, Dichter MA. Antiepileptic drugs. N Engl J Med 1996; 334:
168-175.

Devinsky O. Patients with refractory seizures. N Engl J Med 1999; 340:
1565-1570.

Hughes G. Thrombosis, abortion, cerebral disease and the lupus anti-
coagulant. BMJ 1983; 287: 1088—1089.

Toubi E, Khamashta MA, Panarra A, Hughes GR. Association of
antiphospholipid antibodies with central nervous system disease in
systemic lupus erythematosus. Am J Med 1995; 99: 397-401.

Sanna G, Bertolaccini ML, Cuadrado MJ, Khamashta MA, Hughes GR.
Central nervous system involvement in the antiphospholipid (Hughes)
syndrome. Rheumatology (Oxford) 2003; 42: 200-213.

Khamashta MA, Cuadrado MJ, Mujic F, Taub NA, Hunt BJ, Hughes GR.
The management of thrombosis in the antiphospholipid-antibody
syndrome. N Engl J Med 1995; 332: 993-997.

Levine SR, Brey RL, Sawaya KL et al. Recurrent stroke and thrombo-
occlusive events in the antiphospholipid syndrome. Ann Neurol 1995;
38: 119-124.

Sanna G, Piga M, Terryberry JW et al. Central nervous system involve-
ment in systemic lupus erythematosus: cerebral imaging and serological
profile in patients with and without overt neuropsychiatric manifesta-
tions. Lupus 2000; 9: 573-583.

Karussis D, Leker RR, Ashkenazi A, Abramsky O. A subgroup of
multiple sclerosis patients with anticardiolipin antibodies and unusual
clinical manifestations: do they represent a new nosological entity? Ann
Neurol 1998; 44: 629-634.

Treatment of CNS lupus
G Sanna et al.

27

28

29

30

—_

3

32

33

34

35

36

37

38

39

40

4

—_

42

43

44

45

46

47

48

49

50

Cuadrado MJ, Khamashta MA, Ballesteros A, Godfrey T, Simon MJ,
Hughes GRV. Can neurologic manifestations of Hughes (antipho-
spholipid) syndrome be distinguished from multiple sclerosis? Analysis
of 27 patients and review of the literature. Medicine (Baltimore) 2000;
79: 57-68.

Harisdangkul V, Doorenbos D, Subramony SH. Lupus transverse myelo-
pathy: better outcome with early recognition and aggressive high-
dose intravenous corticosteroid pulse treatment. J Neurol 1995; 242:
326-331.

Cervera R, Asherson RA, Font J et al. Chorea in the antiphospholipid
syndrome. Clinical, radiologic, and immunologic characteristics of 50
patients from our clinics and the recent literature. Medicine (Baltimore)
1997;76: 203-212.

Herranz MT, Rivier G, Khamashta MA, Blaser KU, Hughes GR.
Association between antiphospholipid antibodies and epilepsy in patients
with systemic lupus erythematosus. Arthritis Rheum 1994; 37: 568—571.
Brandt KD, Lessell S. Migrainous phenomena in systemic lupus erythe-
matosus. Arthritis Rheum 1978; 21: 7—16.

Chatham WW, Kimberly RP. Treatment of lupus with corticosteroids.
Lupus 2001; 10: 140-147.

Cuadrado MJ, Khamashta MA, Hughes GR. Sticky blood and headache.
Lupus 2001; 10: 392-393.

Hughes G, Cuadrado M, Khamashta M, Sanna G. Headache and memory
loss: rapid response to heparin in the antiphospholipid syndrome. Lupus
2001; 10: 778.

Cuadrado MJ, Sanna G, Sharief M, Khamashta MA, Hughes GRV.
Double blind, crossover, randomised trial comparing low molecular
weight heparin versus placebo in the treatment of chronic headache in
patients with antiphospholipid antibodies Arthritis Rheum 2003; 48:
D364.

Baca V, Lavalle C, Garcia R er al. Favorable response to intravenous
methylprednisolone and cyclophosphamide in children with severe
neuropsychiatric lupus. J Rheumatol 1999; 26: 432—439.
Quintero-Del-Rio Al, Van M. Neurologic symptoms in children with
systemic lupus erythematosus. J Child Neurol 2000; 15: 803—-807.
Wolkowitz OM, Reus VI, Weingartner H et al. Cognitive effects of
corticosteroids. Am J Psychiatry 1990; 147: 1297-1303.

Wolkowitz OM, Reus VI, Canick J, Levin B, Lupien S. Glucocorticoid
medication, memory and steroid psychosis in medical illness. Ann N Y
Acad Sci 1997; 823: 81-96.

FunauchiM, Ohno M, Nozaki Y, SugiyamaM, Kinoshita K, Kanamaru A.
Intrathecal corticosteroids for systemic lupus erythematosus with central
nervous system involvement. J Rheumatol 2003; 30: 207-208.

Propper DJ, Bucknall RC. Acute transverse myelopathy complicating
systemic lupus erythematosus. Ann Rheum Dis 1989; 48: 512-515.
Boumpas DT, Yamada H, Patronas NJ, Scott D, Klippel JH, Balow JE.
Pulse cyclophosphamide for severe neuropsychiatric lupus. Q J Med
1991; 81: 975-984.

Lee T, von Scheven E, Sandborg C. Systemic lupus erythematosus and
antiphospholipid syndrome in children and adolescents. Curr Opin
Rheumatol 2001; 13: 415-421.

Takada K, Illei GG, Boumpas DT. Cyclophosphamide for the treatment
of systemic lupus erythematosus. Lupus 2001; 10: 154—161.

Sakic B, Kolb B, Whishaw IQ, Gorny G, Szechtman H, Denburg JA.
Immunosuppression prevents neuronal atrophy in lupus-prone mice:
evidence for brain damage induced by autoimmune disease?
J Neuroimmunol 2000; 111: 93-101.

Farrell M, Sakic B, Szechtman H, Denburg JA. Effect of cyclopho-
sphamide on leukocytic infiltration in the brain of MRL/lpr mice. Lupus
1997; 6: 268-274.

Sakic B, Szechtman H, Denburg SD, Denburg JA. Immunosuppressive
treatment prevents behavioral deficit in autoimmune MRL-Ipr mice.
Physiol Behav 1995; 58: 797—-802.

Trevisani VE Castro AA, Neves Neto JE Atallah AN. Cyclophosphamide
versus methylprednisolone for the treatment of neuropsychiatric involve-
ment in systemic lupus erythematosus. Cochrane Database Syst Rev
2000: CD002265.

Barile L, Lavalle C. Transverse myelitis in systemic lupus erythema-
tosus—the effect of IV pulse methylprednisoloneand cyclophosphamide.
J Rheumatol 1992;19: 370-372.

Ramos PC, Mendez MJ, Ames PR, Khamashta MA, Hughes GR. Pulse
cyclophosphamide in the treatment of neuropsychiatric systemic lupus
erythematosus. Clin Exp Rheumatol 1996; 14: 295-299.

941



http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0002-9343^281995^2998L.32[aid=4186570]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0004-3591^281999^2942L.599[aid=1518756]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0004-3591^281994^2937L.1311[aid=5452747]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0028-3878^282001^2957L.496[aid=4186564]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0004-3591^282001^2945L.419[aid=4186565]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0315-162X^282001^2928L.766[aid=4186566]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0028-3878^282002^2958L.1214[aid=4186567]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0315-162X^282003^2930L.985[aid=5452748]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0003-4967^282003^2962L.50[aid=5452749]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/1040-8711^281996^298L.408[aid=2079775]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0004-3591^281999^2942L.728[aid=2273708]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0004-3591^281999^2942L.735[aid=2273709]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0028-4793^281996^29334L.168[aid=4973452]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0028-4793^281999^29340L.1565[aid=5452751]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0002-9343^281995^2999L.397[aid=4186568]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/1462-0324^282003^2942L.200[aid=5452752]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0028-4793^281995^29332L.993[aid=105523]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0364-5134^281995^2938L.119[aid=2474192]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^282000^299L.573[aid=2003818]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0364-5134^281998^2944L.629[aid=1986117]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0025-7974^282000^2979L.57[aid=5452753]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0340-5354^281995^29242L.326[aid=5452754]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0025-7974^281997^2976L.203[aid=2364714]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0004-3591^281994^2937L.568[aid=2273707]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0004-3591^281978^2921L.7[aid=2956294]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^282001^2910L.140[aid=5452755]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^282001^2910L.392[aid=5452756]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^282001^2910L.778[aid=5452757]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0315-162X^281999^2926L.432[aid=4186573]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0883-0738^282000^2915L.803[aid=5452758]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0002-953X^281990^29147L.1297[aid=2592319]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0077-8923^281997^29823L.81[aid=2589307]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0315-162X^282003^2930L.207[aid=5452759]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0003-4967^281989^2948L.512[aid=5452760]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0033-5622^281991^2981L.975[aid=2846288]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/1040-8711^282001^2913L.415[aid=5452761]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^282001^2910L.154[aid=4186574]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0165-5728^282000^29111L.93[aid=5452762]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^281997^296L.268[aid=5452763]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0031-9384^281995^2958L.797[aid=5452764]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0315-162X^281992^2919L.370[aid=5452765]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0392-856X^281996^2914L.295[aid=4186572]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0004-3591^281999^2942L.599[aid=1518756]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0004-3591^282001^2945L.419[aid=4186565]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0028-3878^282002^2958L.1214[aid=4186567]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0315-162X^282003^2930L.985[aid=5452748]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/1040-8711^281996^298L.408[aid=2079775]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0004-3591^281999^2942L.735[aid=2273709]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0028-4793^281996^29334L.168[aid=4973452]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0028-4793^281999^29340L.1565[aid=5452751]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0364-5134^281995^2938L.119[aid=2474192]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0364-5134^281998^2944L.629[aid=1986117]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0025-7974^282000^2979L.57[aid=5452753]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0340-5354^281995^29242L.326[aid=5452754]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0025-7974^281997^2976L.203[aid=2364714]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^282001^2910L.778[aid=5452757]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0077-8923^281997^29823L.81[aid=2589307]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0033-5622^281991^2981L.975[aid=2846288]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/1040-8711^282001^2913L.415[aid=5452761]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^281997^296L.268[aid=5452763]

Treatment of CNS lupus
G Sannaet al.

942

51

52

53

54

55

56

57

58

59

60

Martin-Suarez I, D’Cruz D, Mansoor M, Fernandes AP, Khamashta MA,
Hughes GR. Immunosuppressive treatment in severe connective tissue
diseases: effects of low dose intravenous cyclophosphamide. Ann Rheum
Dis 1997; 56: 481-487.

Stojanovich L, Stojanovich R, Kostich V, Dzjolich E. Neuropsychiatric
lupus favorable response to low dose i.v. cyclophosphamide and
prednisolone (pilot study). Lupus 2003; 12: 3-7.

Schroeder JO, Euler HH. Treatment combining plasmapheresis and pulse
cyclophosphamide in severe systemic lupus erythematosus. Adv Exp Med
Biol 1989;260: 203-213.

Euler HH, Schroeder JO, Harten P, Zeuner RA, Gutschmidt HJ. Treatment-
free remission in severe systemic lupus erythematosus following
synchronization of plasmapheresis with subsequent pulse cyclopho-
sphamide. Arthritis Rheum 1994; 37: 1784—1794.

Kazatchkine MD, Kaveri SV. Immunomodulation of autoimmune and
inflammatory diseases with intravenous immune globulin. N Engl J Med
2001; 345: 747-1755.

Hughes RA, Raphael JC, Swan AV, van Doorn PA. Intravenous immuno-
globulin for Guillain-Barre syndrome. Cochrane Database Syst Rev
2001:CD002063.

Schroeder JO, Zeuner RA, Euler HH, Loffler H. High dose intravenous
immunoglobulins in systemic lupus erythematosus: clinical and
serological results of a pilot study. J Rheumatol 1996; 23: 71-75.
Levy Y, Sherer Y, George J et al. Intravenous immunoglobulintreatment
of lupus nephritis. Semin Arthritis Rheum 2000; 29: 321-327.

Levy Y, Sherer Y, Ahmed A et al. A study of 20 SLE patients with
intravenous immunoglobulin—clinical and serologic response. Lupus
1999; 8: 705-712.

Sherer Y, Levy Y, Langevitz P, Lorber M, Fabrizzi F
Shoenfeld Y. Successful treatment of systemic lupus erythematosus
cerebritis with intravenous immunoglobulin. Clin Rheumatol 1999;
18: 170-173.

6

—_

62

63

64

65

66

67

68

69

70

Tomer Y, Shoenfeld Y. Successful treatment of psychosis secondary to
SLE with high dose intravenous immunoglobulin. Clin Exp Rheumatol
1992;10: 391-393.

Valesini G, Priori R, Francia A et al. Central nervous system involve-
ment in systemic lupus erythematosus: a new therapeutic approach
with intrathecal dexamethasone and methotrexate. Springer Semin
Immunopathol 1994; 16: 313-321.

Dong Y, Zhang X, Tang F, Tian X, Zhao Y, Zhang E Intrathecal injection
with methotrexate plus dexamethasone in the treatment of central
nervous system involvement in systemic lupus erythematosus. Chin
Med J (Engl) 2001; 114: 764-766.

Hay EM. Psychiatric disorder and cognitive impairment in SLE. Lupus
1994; 3: 145-148.

Schantz V, Oestergaard LL, Junker P. Shrinking spinal cord following
transverse myelopathy in a patient with systemic lupus erythematosus
and the phospholipid antibody syndrome. J Rheumatol 1998; 25:
1425-1428.

Moore PM, Isenberg D. Therapy of neuro-psychiatric systemic lupus
erythematosus. Rheumatol Europe 1997; 26: 36-39.

Yazawa S, Kawasaki S, Ohi T et al. Development of severe longitudinal
atrophy of thoracic spinal cord following lupus-related myelitis. Intern
Med 2001; 40: 353-357.

Grisanti M, Nader A, Cacciuttolo R. Central nervous system
involvement due to systemic lupus erythematosus/antiphospholipid
syndrome: successful treatment with mycophenolate mofetil. Lupus
2001;10: S31.

Mathieu A, Sanna G, Mameli A et al. Sustained normalization of
cerebral blood-flow after iloprost therapy in a patient with neuropsy-
chiatric systemic lupus erythematosus. Lupus 2002; 11: 52-56.
Wallace DJ, Silverman S, Goldstein J, Hughes D. Use of hyperbaric
oxygen in theumatic diseases: case report and critical analysis. Lupus
1995; 4: 172-175.


http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0003-4967^281997^2956L.481[aid=2558293]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^282003^2912L.3[aid=4186575]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0065-2598^281989^29260L.203[aid=5452766]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0004-3591^281994^2937L.1784[aid=5452767]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0028-4793^282001^29345L.747[aid=2649299]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0315-162X^281996^2923L.71[aid=2446620]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0049-0172^282000^2929L.321[aid=5452768]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^281999^298L.705[aid=2446621]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0770-3198^281999^2918L.170[aid=5452769]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0392-856X^281992^2910L.391[aid=2608509]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0344-4325^281994^2916L.313[aid=5452770]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0366-6999^282001^29114L.764[aid=5452771]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^281994^293L.145[aid=5452772]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0315-162X^281998^2925L.1425[aid=5452773]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^282002^2911L.52[aid=5452776]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^281995^294L.172[aid=5452777]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0003-4967^281997^2956L.481[aid=2558293]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0065-2598^281989^29260L.203[aid=5452766]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0028-4793^282001^29345L.747[aid=2649299]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^281999^298L.705[aid=2446621]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0770-3198^281999^2918L.170[aid=5452769]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0392-856X^281992^2910L.391[aid=2608509]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0344-4325^281994^2916L.313[aid=5452770]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0366-6999^282001^29114L.764[aid=5452771]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^281994^293L.145[aid=5452772]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0315-162X^281998^2925L.1425[aid=5452773]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0961-2033^281995^294L.172[aid=5452777]

