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Abstract

An uncommon side effect of cyclosporine A (CsA) use is posterior reversible encephalopathy

syndrome (PRES). PRES usually develops because of disturbed capacity of posterior cerebral

blood flow to autoregulate an acute rise in blood pressure. We present the case of a 10-year-

old girl who was previously diagnosed in our department with focal segmental glomeruloscle-

rosis. She was treated with CsA and developed seizures, progressive loss of consciousness, and

visual disturbance on the 7th day of treatment. Brain magnetic resonance imaging showed degen-

eration of white matter with diffuse demyelination in the parietal and posterior occipital lobes,

consistent with the diagnosis of PRES. Cases of PRES reported in children are usually secondary

to immunosuppressive therapy in oncological and haematological diseases. Our case is the fifth

reported case of focal segmental glomerulosclerosis in children treated with CsA and compli-

cated by PRES. Rapid recognition of PRES and stopping neurotoxic therapy early are essential for

a good prognosis.
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Introduction

Focal segmental glomerulosclerosis (FSGS)
is a form of glomerulonephritis that devel-
ops in different kidney injuries, evolving
with nephrotic-range proteinuria. Fixed
and persistent proteinuria over several
months may indicate underlying FSGS.1,2

Because most children with nephrotic syn-
drome (NS) do not routinely have a renal
biopsy performed, rigorous estimation of
the incidence of FSGS in children is hin-
dered. Determining minimal change
nephrotic syndrome is usually based on ste-
roid responsiveness. Most frequently, the
diagnosis of FSGS is underestimated
because 15%–20% of these patients have
an initial good response to steroids.2 In
2003, studies from North America and the
United Kingdom reported an incidence of
NS of 2–4 new cases/100,000 children per
year and biopsy-confirmed FSGS encom-
passed 15%–20% of the total.3

Children with renal disease, hypertensive
encephalopathies, or those receiving immu-
nosuppressive treatment are at particular
risk of developing posterior reversible
encephalopathy syndrome (PRES). PRES
is a neurological condition that is character-
ised by seizures, altered mental status, head-
aches, and visual impairment.4 PRES has a
reported incidence of 4%–9% of children
with renal conditions.5,6 However, this inci-
dence might be underestimated because
some patients may develop PRES without
seizures.7,8

We report a rare case of FSGS in a child
who was complicated by seizures, altered
conscious level, and impaired vision, and
was treated with cyclosporine A (CsA).

Case report

We present the case of a 10-year-old girl who
was initially admitted for generalised oedema
and malignant hypertension. She had
hypoalbuminaemia, hypercholesterolaemia,

hypertriglyceridaemia, and nephrotic-range

proteinuria. Complement fractions, anti-

nuclear antibodies, anti-double-stranded

DNA, and liver enzymes were within

normal limits. Her symptoms did not disap-

pear after 4 weeks of corticoid therapy

(60mg/m2/day) and severe oedema was

maintained. She was prescribed clonidine

5 mcg/kg, enalapril 0.5 mg/kg, telmisartan

1 mg/kg, and spironolactone 2 mg/kg, with

good control of blood pressure. A kidney

biopsy showed FSGS. The patient was

started on methylprednisolone pulse thera-

py (30mg/kg, 3 days), in association with

CsA 5mg/kg/day, according to current

guidelines.9 After just 1 week of therapy,

the child was admitted to the paediatric

intensive care unit because of generalised

seizures, and respiratory distress. Her

blood pressure was 120/65mmHg, heart

rate was 90 beats/min, respiratory rate was

36/min, and SaO2 was 88%. Blood pressure

remained stable and was within the normal

range during the whole period of hospital

stay. Serum CsA levels were normal

(125 ng/mL). The patient’s symptoms pro-

gressively worsened, with development of

loss of consciousness, focal seizures, inter-

mittent bilateral amaurosis, drooling, and

severe respiratory insuffici-ency requiring

mechanical ventilation. A blood culture

and uroculture showed negative results.

The cerebrospinal fluid was normal as fol-

lows: osmolarity at 37�C was 281 mOsm/L,

pH was 7.30, protein level was 0.11g/L, Cl

level was 6.41mgNaCl/L, glucose level was

50mg/dL, cellularity was 1 cell/mm2, and

culture was negative. A brain computed

tomography scan was normal. Brain

magnetic resonance imaging (MRI)

showed degeneration of white matter with

diffuse demyelination in the parietal and

posterior occipital lobes (Figure 1). The

rapid progressive course of the disease

and MRI features suggested posterior

encephalopathy.
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Acute toxicity of CsA was considered

and thus immunosuppressive therapy was

stopped. The evolution of disease was com-

plicated with severe bone marrow aplasia

and pneumonia, which required blood

transfusions, platelet concentrate, and anti-

biotic therapy. Furthermore, she continued

to develop right-sided focal tonic–clonic

seizures. We concomitantly observed con-

tinuous deterioration of kidney function,

which required continuous veno-venous

haemofiltration. Intravenous immunoglo-

bulins (0.5 g/kg/day) were administered for

5 days in association with continuous veno-

venous haemofiltration and antihyperten-

sive therapy (nifedipine and clonidine).

The patient was on mechanical ventilation

for 1 week. She had no neurologic sequelae

at 6 months of follow-up. However, she still

had renal impairment (stage 2 of chronic

kidney disease). During these 6 months,

we continued FSGS treatment with month-

ly intravenous pulses of methylpredniso-

lone. Our patient stopped receiving

medical care for the following 18 months

when she was in end-stage renal disease

and a chronic haemodialysis program was

implemented. She is currently having regu-

lar haemodialysis sessions.
The patient’s guardian provided informed

consent. The case report was approved by

the local hospital ethics committee (registra-

tion number: 11247/8.05.2017).

Discussion

The use of immunosuppressive therapy may
result in development of PRES. This situa-
tion has been frequently reported in
haemato-oncological diseases, such as
acute lymphocytic leukaemia, aplastic anae-
mia, thalassemia, acute myeloblastic
leukaemia, non-lymphoid lymphoma, auto-
immune lymphoproliferative syndrome,
lymphohistiocytosis, and Evans syndrome.
Additionally, immunosuppressive therapy
resulting in development of PRES can be
found in Henoch–Schonlein purpura, sys-
temic lupus erythematosus, Guillain–Barre
syndrome, and preeclampsia.10,11

Our systematic search of all PubMed
case reports of PRES in children showed
that our case was the fifth reported case of
FSGS in children who were treated with
CsA and complicated by seizures, altered
conscious level, and impaired vision. The
other case reports were by Saeed et al.,12

Gera et al.,13 Tenta et al.,14 and Sakai
et al.15

The diagnosis of FSGS is exclusively bio-
ptic because there are no distinctive clinical
features that differentiate it from other
types of chronic glomerulopathy. FSGS in
children is often coupled with steroid resis-
tance and hypertension, and there is also a
risk of progression towards end-stage renal
disease.16,17 According to North American
Pediatric Renal Transplant Cooperative

Figure 1. Diffusion-weighted magnetic resonance imaging (left panel) and fluid attenuated inversion
recovery (right panel) show cortical hyperdensity in the parietal lobe, indicating white matter damage
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Study data, nearly 60% of such children
with a diagnosis of FSGS progress to dial-
ysis or transplantation within 24 months of
entry into the registry (patients with FSGS
account for 14.2% of dialysis patients and
for 11.5% of transplant patients).18

Treating the underlying condition is the
main trigger of management of secondary
forms of FSGS. Treatment of primary
FSGS includes conservative and immuno-
suppression regimens aimed at controlling
proteinuria and preserving kidney function.
Renal survival has been directly associated
with proteinuria control in long-term
cohort studies in patients with primary
FSGS.1 The current treatment strategies of
primary FSGS involve one or more of the
following: steroid therapy (Mendoza proto-
col), cyclophosphamide treatment (rare
cases), calcineurin inhibitors (CsA and
tacrolimus), mycophenolate mofetil, mizo-
birine, renin–angiotensin system blockade,
galactose, rituximab, a synthetic adrenocor-
ticotropin analogue, abatacept (cytotoxic
T-lymphocyte-associated antigen 4–immu-
noglobulin fusion protein), adalimumab,
and fresolimumab.19,20

CsA reduces the relapse rate by 80% in
patients with steroid-dependent NS.21

Long-term use of CsA in children with
steroid-resistant NS positively affects pro-
gression of chronic kidney disease by reduc-
ing proteinuria.22 The use of a cyclosporine
dosage of 4–6mg/kg/day to maintain a
trough level of 60–80 ng/mL in patients
with steroid-dependent NS results in a sig-
nificantly higher rate of remission.
Therefore, the Canadian Society of
Nephrology recently recommended using a
calcineurin inhibitor, either CsA or tacroli-
mus, following standard therapy with
steroids for children with steroid-
resistant NS.23

Side effects of CsA include hypertricho-
sis, gum hypertrophy, hypertension, and
nephrotoxicity. A rare side effect of CsA,
with an incidence of 40/100,000 people,

is PRES. PRES is a clinical-radiological
syndrome, which was described for the
first time in 1996 by Hinchey et al.20

PRES has been observed in many clinical
settings, such as organ or bone marrow
transplantation, preeclampsia, haemolytic
uremic syndrome, chronic glomerulosclero-
sis, and drug toxicity. This syndrome has
been reported in children and adults.4,7

PRES is most frequently attributed to
malignant hypertension or to neurotoxicity
induced by immunosuppressive therapy,
such as calcineurin inhibitors (tacrolimus
or CsA). Immunosuppressant blood levels
do not appear to correlate with severe neu-
rotoxicity or PRES, but discontinuation of
immunosuppressants usually results in clin-
ical improvement.24 In our case, serum CsA
levels were normal. PRES occurs secondary
to a disturbed capacity of posterior cerebral
blood flow for autoregulation following an
acute rise in blood pressure. Vasogenic cere-
bral oedema is considered the major path-
ophysiological event in PRES. There are
two main theories regarding the genesis of
this vasogenic oedema. One theory is hyper-
perfusion due to autoregulatory failure of
the cerebral vasculature1 and the other is
hypoperfusion due to vasoconstriction of
the cerebral arteries.20,24,25 However,
PRES can develop even in the absence of
hypertension. In such cases, PRES might
occur as a result of a systemic inflammatory
state causing endothelial dysfunction.8,25

Symptoms of PRES include back pain,
seizures, headaches, temporary blindness
or visual disturbances, altered mental
status, and hemiparesis. The clinical picture
of PRES is highly variable and may be
complicated by cerebral haemorrhage,
blindness, coma, and even death. Local
injuries are visible through MRI, which
shows high-density signals in the white
matter, especially in the occipital or tempo-
ral area. All lesions are usually reversible
after interruption of immunosuppressive
therapy.26 Oliveira et al.27 reported
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remission of PRES after 2 to 6 months.

In our case, a full recovery was attained

after 6 months.
The precipitating factors of PRES

should be the first target of treatment.10,28

Early diagnosis, rapid and efficient commu-

nication with stakeholders, as well as con-

sideration of moral values when life is at

stake29 are paramount for achieving a

good prognosis. Rapid recognition of

PRES and stopping neurotoxic therapy

early are essential for a good prognosis.

PRES must be considered in all paediatric

patients with kidney disease with immuno-

suppressive treatment (e.g., CsA) if they

develop an unexpected episode of neurolog-

ical signs, even if MRI results are not lim-

ited to white matter in the occipital region.
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