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Abstract Our aim was to compare our South African co-
hort of systemic lupus erythematosus (SLE) and posterior
reversible encephalopathy syndrome (PRES) with other
published series. We reviewed the records of 10 patients
with SLE and PRES seen over a 10-year period and their
demographic data, clinical manifestations, laboratory
tests, imaging findings, and outcome were recorded. We
identified 10 females who included six Indians, three
mixed ethnicity, and one African Black. Three patients
had PRES at the onset of SLE. The most common mani-
festations at presentation were seizures (100 %), hyperten-
sion (80 %), and altered mental state (50 %). On neuro-
imaging, nine patients had bilateral involvement, and the
occipital (90 %), parietal (90 %), and frontal lobes (50 %)
were most commonly involved. The risk factors for PRES
were disease activity (90 %), renal disease (80 %) and
hypertension (80 %). Ninety percent of the patients were
on immunosuppressive therapy. Immunosuppressive ther-
apy was increased in six patients (60 %), continued in two
and reduced in two patients after the diagnosis of PRES.
Seven patients recovered completely and three patients
died from co-morbidities. A review of the larger case se-
ries of SLE and PRES showed that the presentation and
neuroimaging findings were similar; most patients had
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active disease at the time of PRES and the majority of
patients required intensification of immunosuppressive
therapy. We have shown that the majority of patients with
SLE have active disease at the time of PRES, and they
require an increase in their immunosuppressive therapy.
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Immunosuppressive drugs - Disease activity

Introduction

The posterior reversible encephalopathy syndrome (PRES),
also called the reversible posterior leucoencephalopathy syn-
drome, is a clinical syndrome of acute onset of headaches,
seizures, hypertension, alteration in the mental state, and cor-
tical blindness accompanied by characteristic findings of
vasogenic oedema on neuroimaging studies.

In 2008, Mak et al. reviewed the literature on PRES,
and noted that there were only 170 reported cases, 17 of
whom were associated with systemic lupus erythematosus
(SLE) [1]. Since then, 585 episodes of PRES have been
reported in 569 patients in six large series, five from the
USA, and one from Germany [2-7]. In 2013, Shaharir
et al. reported an analysis of 87 cases of PRES in SLE
[8]; they identified a further 27 patients in whom individ-
ual data was not reported [9, 10]. In a recent multicenter
case-controlled study in Mexico, 48 episodes of PRES
were reported in 43 patients with SLE [11].

In 1996, Hinchey et al. reported a series of 15 patients with
PRES [12]. Seven of their patients were on immunosuppres-
sive therapy (cyclosporine four and tacrolimus three), and four
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had hypertensive encephalopathy, two of whom had SLE [12].
All their patients recovered within 2 weeks with control of
hypertension and seizures, and reduction in the dose of immu-
nosuppressive therapy. Since then, immunosuppressive thera-
py has been recognized as a potential cause or risk factor for
PRES.

The most common causes of PRES have included hyper-
tension, pre-eclampsia/eclampsia, immunosuppressive thera-
py or post-chemotherapy, autoimmune disease, and infections
[2—-6]. A large number of other diseases and toxic agents have
been also been reported as causes of PRES [13, 14]. When
patients develop PRES after receiving calcineurin inhibitors
for solid organ transplants, the general recommendation is to
reduce the dose, stop treatment, or use alternate agents [5, 15].
However, when PRES occurs in SLE, a need to increase im-
munosuppressive therapy for active multisystem disease has
been reported [8, 9].

Our aim was (a) to report our 10 patients with SLE and
PRES seen in our multiethnic cohort of South African patients
and compare our findings with other published series, (b) to
compare PRES in unselected series of patients and series of
patients with SLE, and (c) to analyze the use of immunosup-
pressive agents in SLE patients with PRES.

Patients and methods

We reviewed the records of patients with SLE who were
seen in the Department of Rheumatology at Inkosi Albert
Luthuli Central Hospital in Durban, South Africa from
June 2003 to June 2013. Patients who were diagnosed
as having SLE (according to the revised 1982 ACR
criteria [16, 17]) and PRES were selected for inclusion
in the study. A diagnosis of PRES was made on the basis
of an acute presentation with seizures, hypertension, al-
tered mental state, headaches, visual disturbance or the
presence of focal neurological signs, and typical neuroim-
aging findings. The demographic data, clinical manifesta-
tions, co-morbid conditions, laboratory tests, imaging
findings, treatment in the month preceding PRES and af-
ter the diagnosis of PRES, and outcome were recorded.
As seizures are a feature of PRES, we calculated a mod-
ified systemic lupus erythematosus disease activity index
(SLEDAI) score (SLEDAI-N) which excluded the neuro-
logical component of the SLEDAI. We defined disease
activity based on the SLEDAI score with 0 being no dis-
ease activity, 1-5 as mild activity, 6-10 as moderate ac-
tivity, 11-19 as high disease activity, and >20 indicating
very high disease activity [18].

Ethical approval for the study was obtained from the Bio-
medical Ethics Review committee of the University of Kwa-
Zulu-Natal.
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Results
Case series of patients with SLE and PRES

We identified 10 patients with SLE and PRES, and their find-
ings are shown in Table 1. The diagnosis of PRES was made
on MRI in nine patients and on CT scan in one patient (patient
3). Patient 2 had concomitant SLE and HIV infection and was
reported previously in our series of patients with SLE and HIV
[19]. Her CD4 count was 408 cells/mm?, and she was not on
antiretroviral treatment. Her neurological manifestations were
attributed to SLE as she had moderate disease activity, posi-
tive ds-DNA antibodies, and hypocomplementaemia at
presentation.

All the patients were female, including six Indians, three
mixed ethnicity, and one African Black. The median age was
24 years (13—40 years), the median duration of SLE was
13 months (0-230 months), and the median number of criteria
was 6 (4-9). Three patients developed PRES at the onset of
SLE. The commonest manifestations were seizures (100 %)
and hypertension (80 %), followed by altered mental state
(50 %), focal weakness (40 %), headaches (30 %), and visual
symptoms (30 %). The most common co-morbidities at pre-
sentation were hypertension (40 %) and hypothyroidism
(30 %). The anti-nuclear antibodies were positive in all pa-
tients, and 70 % had positive ds-DNA antibodies. A positive
lupus anticoagulant and or anticardiolipin antibodies were
noted in five patients, but none had the anti-phospholipid an-
tibody syndrome. The most common sites of involvement on
neuroimaging were the occipital (90 %), parietal (90 %), and
frontal lobes (50 %), followed by the cerebellum (30 %), tem-
poral lobe (20 %), and brain stem (20 %). Nine patients (90 %)
had bilateral involvement, except patient 2. The MRI findings
at the onset of PRES and at follow-up 2 months later in patient
1 are shown in Fig. 1. The median SLEDAI-N score was 11.5
(0-21), with disease activity being moderate in three, high in
two, and very high in four patients. One patient had inactive
disease, apart from the neurological manifestations.

In our series, the most common risk factors were disease
activity (90 %), lupus nephritis (80 %), hypertension (80 %),
and raised creatinine >132 pmol/l (50 %). The majority
(90 %) of the patients were on immunosuppressive therapy.
Eight patients were on oral corticosteroids with a median dose
0f'40 mg (5-60 mg), three of whom also received intravenous
methylprednisolone. Five patients were on mycophenolate
mofetil, one of whom also received intravenous cyclophos-
phamide. One other patient was on azathioprine.

After the diagnosis of PRES, the management involved
control of seizures, blood pressure, and disease activity. The
immunosuppressive therapy was increased in six patients,
who had active lupus at the time of developing PRES, and
continued in two patients (patients 3 and 7) who were already
on high doses of immunosuppressive therapy. The dose was



2129

Clin Rheumatol (2015) 34:2127-2134

uoIsnjur uLoA[3oniu foN
‘ounidonyeze pzp ‘oprueydsoydo[oAd snoudaenul 71,47 ‘[nejout JejoudydodAw .7y ‘Spro1a)soonIod [e1o §H) ‘“QuojostupaidiAyiow snouaaenur J74,47 ‘yue[ngeoonue sndnj p7 ‘Apoquue uidijorpreonue
VOV ‘Apoquue Ied[onu-nue pA/p ‘SISK[RIPOWAY (77 “OIN|IB] [BUAIL ,Jy ‘SISOIOdU IR[NOSBAR AL} “QSBISIP 1B OIWRYISI (7F] ‘WSIPIoIAY0odAY Aipodly ‘wn[[9qa1ed g ‘wa)s ulelq §g ‘ei3ued [eseq Hg
‘[erodwoy 7 ‘O[eAO-TWAS [BNUID O ‘[eIuoy .7 ‘Tejorred 4 ‘e1diooo () “aye)s [ejudtl paIa[e SHF ‘SSOUNBIM [BOOJ 41,/ “SOYORPERAY 7 “dURQIMSIP [BNSIA 4 ‘UOISUMAAY [ /7 ‘S2INZIdS § ‘SYPUOW "0t ‘O[RWISY ]

pastuaq Rdwo)n 9pordwo) 9e1dwo) 9e1dwo) pastuag pastuaq [dwo) Rrdwo) 9perdwo)n K10A000Y
(IDN) + + (IDN) + + - (IDN) + (IDN) + (1ON) + - + uoisuapedAp
- + - + + + - - + + SeIZIdg
Pasearns(q pasearouf pasearouf panunuo)) pasearaq pasearou] pasearouf panunuo)) pasearou] pasearou] 93ueyo Aderoy,
dAD 1so100d/d “ININ
ANN 1 osop JAIN dAD AL dAD Al Sw 0g Al ‘8w og ‘dADAI Bw og ssnIq
IIN  ‘Sw0F SDO Bw oy OO “Sw 0 SOO Sw 0g OO SO0 ‘ex dINAT SO0 ‘ex dINAT 8w 09 OO Sw Gp SO [eI0 SO0 ‘T X dINAI  Aderoyy aatssarddnsountuuy
pasouserp SHYJ Joye Adeiay,
unorodonpAro erdndos
erwondeg QAnE3oU WeIn ewoAdwd sna.ny g peliile)
JNIN Sw 09
vZVv ANN ‘dADAI AN Su f Nele} BN AR
ANN S 6T SDO BwgsOO  “Sw (9 SOO Sw oy SO0 SO0 (1x) dINAT 8w 0z SO0 (€x) ANAT IIN SO0 “(€x) IINAT  Adexo oatssarddnsountuuuy
+ + + + - + + + - + sniydou sndng
(1/10wr)
€IS L1 €01 487 (34 86 98¢ s8¢ €S 65T aurunedI)
+ + + + - + + + - + uorsudpadAH
ST 210J9q JuduUnRAI) pUE SI0J0BJ JSIY
VT dNY VOV VOV dNY
VNA ‘VSS ‘VNA VSS ‘VNa dNY ‘YNA NN VNA V1 V1 VYNA-Sp ‘dSS ‘VSS ‘VNA
VNV SPYNY  -SP WIS YNV -SP ‘WIS YNV -SP ‘WS VNV -Sp ‘VSS ‘VNV VNV ‘VSS ‘VNV VOV VNV -SP AN ‘WS ‘VNV SAIPOQIUE-0JNE BANISO]
{H uo gy ‘diy BUIOXAW
NAV AypodAy ‘LH AyodAy AHI‘LH  AwpodAy ‘LH [etne LH AIH SANIPIGIOW-00)
0Sd 40 ‘sd
‘sg'dd A d ‘0 gy Ld‘o do d44d°0 d4d°0 ‘Dg L d ‘0 d4d°0 0SD ‘0 d dAd°0 SOJIS BUISPIO JIUSTOSEA
MA
MA SNV TH'S  MA‘HIH'S HATIH'S SV ‘LH ‘S SV ‘S LH'S ‘SIAV LH 'S SIAIV LH 'S A°S MAHALH'S SQINJLRY [BdIUI]D)
0 0z 11 K4 6 1 0z o1 L 1T N-IVada1s
4 8 S L L 6 S 4 S L BLIOJLIO JO JoqUINN
0€¢ 9 6€1 4 RsuQ T RSuQ 98 RSuQ I (‘ow) uonemp q1§
d/ uerpup A/ uerpup A/ uerpup d / paI0jo) d/ ueoLyy d / paI0j0D d/ Pa10[0D) d/ uerpuy A/ uerpup d / uerpug Topuoag / ey
or 43 1€ €z 61 L1 1€ ST 81 €1 (s1eak) o3y
0l 6 8 L 9 S 14 € 4 I Jaquinu jusnyed

S JO WodNo pue ‘Jusumjea) ‘suonelsajiuewr ‘ejep orgderSowaq

[ 31q8L

pringer

Qs



2130

Clin Rheumatol (2015) 34:2127-2134

Fig. 1 The MRI findings in patient 1 show a hyper-intense lesions in the
parieto-occipital regions with b resolution on repeat MRI 2 months later

reduced in two patients, one of whom (patient 6) was on a
tapering steroid regimen, and the other (patient 10) had inac-
tive SLE and subsequently developed septicemia. Seven pa-
tients showed a complete recovery, and three patients died
during their hospitalization. Patient 4 showed initial improve-
ment but eventually demised from pulmonary alveolar hem-
orrhage, intracranial hemorrhage, and infection. Patient 5 re-
quired ventilation to control seizures and died from multiple
nosocomial infections. Patient 10 showed partial improve-
ment but died following pulmonary embolism.

Repeat MRI was performed in five patients (patients 1, 6—
9); they showed complete resolution in four and significant
improvement in one. Two patients (patients 2 and 3) recovered
completely and did not have repeat scans. The three patients
who died did not have repeat MRI, but patient 4 had a CT scan
which showed intracranial hemorrhage.

@ Springer

Comparison of the manifestations, risk factors,
and outcomes in PRES associated with SLE

We compared the 87 patients reviewed by Shaharir et al. and a
further 122 patients from six larger case series, including our
10 patients [8, 9, 11, 20-22]. The mean and median age was
27.9 years or less, and 89.6 to 100 % of the patients were
females. PRES occurred at first presentation in 20 to 30 %
[20, 21]. The prevalence of PRES ranged from 0.69 % of
3746 patients in Taiwan to 2.0 % of 740 patients in Korea
[21, 22]. In the study by Baizabal-Cavallo, PRES accounted
for 1.5 % of 1425 emergency room consultations for SLE [9].
Shaharir et al. noted that the ethnic composition of the patients
they reviewed was Asians 74.2 %, Hispanics 16.4 %, and
Caucasians 6.6 %. We noted that a further 48 (39.3 %) of
122 patients in Table 2 were also Asians [8, 20-22]. The most
common risk factors for PRES were active disease with high
SLEDAI and SLEDAI-N scores, hypertension (68-93.3 %),
presence of renal disease (80.0-93.3 %), and elevated serum
creatinine (20—80 %). There were 61.5-95.5 % of patients
who were on immunosuppressive therapy. We found that in
36 (62.1 %) of the 58 episodes in three recent studies, blood
transfusion was a risk factor [9, 20, 22]. A complete recovery
was noted in 61.5 to 100 % of patients. The mortality in SLE
ranged from 4.5 to 30.0 % and was usually due to involvement
of other organ systems or co-morbidities such as infection.

The spectrum of manifestations in unselected patients
with PRES

We reviewed the findings from six large studies of 585 epi-
sodes of PRES in 569 unselected patients [2—7]. The mean age
of the patients ranged from 33.5 to 50 years and females
accounted for 52.6 to 68.4 %. The most common primary
causes of PRES were hypertension (22.4—64.4 %), calcineurin
inhibitors (22.7-50 %), infections (4—24.3 %), eclampsia/pre-
eclampsia (6-22.7 %), and the use of chemotherapy, immu-
nosuppressive drugs, or cytotoxic agents (2.6-22 %). Hyper-
tension, malignancy, infection, renal disease, and autoimmune
disease were considered to be the primary cause in some stud-
ies and co-morbidities in other studies. Patients in the unse-
lected series had serious co-morbidities such as organ trans-
plantation and malignancies, and a complete recovery was
noted in only 65-67.3 % [5, 6].

Immunosuppressive therapy and PRES in SLE

The majority (61.5-95.5 %) of patients with PRES and SLE
received immunosuppressive therapy prior to the onset of
PRES. Most of the patients were on high doses of oral corti-
costeroids or intravenous methylprednisolone, while others
received cyclophosphamide, azathioprine, or mycophenolate
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mofetil. Immunosuppressive therapy was used in 90-100 %
of SLE patients after the diagnosis of PRES.

Discussion

We report our experience with a series of 10 patients with SLE
and PRES in a multiethnic cohort of patients in Durban, South
Africa. Our comparison of the findings in our patients with
other series of patients in Table 2 shows that there was a
marked similarity between the studies. In SLE patients, PRES
was most common among young women; hypertension and
seizures were the most common findings at presentation; the
occipital, parietal, and frontal lobes were the most common
sites affected, and the most common risk factors were disease
activity, hypertension, and renal disease. Although the major-
ity of the SLE patients were on immunosuppressive therapy
prior to the onset of PRES, many of them required an increase
in therapy to control disease activity. The reason for the rela-
tively higher prevalence of PRES among Asians is not known
but may be related to them having more severe disease [23].

We compared the findings of PRES in SLE patients with
PRES patients from unselected series. In both groups, the
most common manifestations at presentation were hyperten-
sion and seizures, and the most common sites of vasogenic
oedema were the occipital, parietal, and frontal lobes. PRES
patients with SLE were young women, while the patients in
the unselected series were older and included more males.
One of the main differences between PRES in SLE patients
and PRES from other causes is that disease activity is the
trigger in SLE. Although hypertension and renal disease were
a common cause or co-morbidity in both series, the use of
calcineurin inhibitors was a major cause of PRES in the unse-
lected series. Among the drugs which are incriminated as pre-
cipitants for PRES are immunosuppressive agents for organ
transplantation, chemotherapy, high doses of corticosteroids,
and other agents such as cyclophosphamide [13]. The calcine-
urin inhibitors, tacrolimus and cyclosporine, are most widely
reported as risk factors or causes of PRES. Since the original
study by Hinchey, most authors have recommended a reduc-
tion, withdrawal, or change of immunosuppressive therapy
after the onset of PRES [12]. In patients with SLE, there are
several case reports of PRES occurring after the administra-
tion of high-dose corticosteroids or cyclophosphamide [24,
25]. Despite these reports, SLE patients usually require con-
tinuation or an increase in their immunosuppressive therapy to
control lupus disease activity.

In conclusion, although SLE and PRES have been reported
from all over the world, there have not been any case series
from Sub-Saharan Africa. The presentation, neuroimaging
findings, risk factors, and outcome in our patients are similar
to other reported series. The trigger for PRES in SLE is dis-
ease activity. We found that although the majority of patients

had active disease and were on immunosuppressive therapy
prior to developing PRES, most patients still required an in-
crease or continuation of their immunosuppressive therapy to
control disease activity after the onset of PRES. An awareness
and early diagnosis of PRES enables the clinician to institute
appropriate therapy which includes control of blood pressure,
management of seizures, and use of immunosuppressive ther-
apy to control disease activity.
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