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Abstract
Posterior reversible encephalopathy syndrome (PRES) is a syndrome presenting with
neurological manifestations including headaches, seizures, and notable changes in brain
imaging. It is typically associated with an acute increase in blood pressure, metabolic
abnormalities, and/or medication effects. PRES is challenging to diagnose due to its variable
presentation and low incidence. Herein we describe a compelling case of PRES syndrome
secondary to uncontrolled hypertension in the setting of systemic lupus erythematosus (SLE)
and lupus nephritis.
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Introduction
Posterior reversible encephalopathy syndrome (PRES) is a clinical syndrome that presents with
various neurological manifestations, including seizure, headache, and visual changes [1-11].
Computed tomography (CT) may visualize subtle areas of hypodensity, but magnetic resonance
imaging (MRI) is considered the gold standard for the diagnosis of PRES [8]. The majority of
PRES cases occur in the watershed areas of the parietal and occipital lobes, but PRES has been
shown to affect several areas of the brain [2,4,8,9]. The etiology of PRES is not fully understood
but thought to be related to vasogenic edema or endothelial dysfunction secondary to a wide
array of causative factors. These factors include hypertension, renal failure, eclampsia,
preeclampsia, diabetic ketoacidosis, sepsis, cytotoxic drugs, and/or autoimmune disorders such
as systemic lupus erythematosus (SLE) [1-11].

The prevalence of PRES in patients with SLE is recorded as much as 0.43% in a case-control
study [4]. PRES in SLE affects more women than men (estimated 14:1), with a reported
prevalence of 0.7-1.80% patients with SLE [3,4,9]. Although rare among SLE patients, PRES is
associated with a high mortality rate [9]. In an analysis of 87 cases, PRES tended to occur in
patients with a mean age of 26.3 years and a standard deviation of 8.8 years [4,5]. Risk factors
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associated with worse outcomes in these patients are white blood cell (WBC) count >9 x 106,
urine protein: creatinine ratio >1.00, hemoglobin <10 g/dL, intracranial hemorrhage, and
brainstem involvement [3,4,9]. The Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI) criteria for lupus was higher (≥6 points) in patients that developed PRES, indicating
higher severity of disease at the time of diagnosis [4,12].

Although acutely reversible when the underlying cause is appropriately treated, delayed
treatment of PRES in SLE can lead to significant morbidity and mortality. Thus making an early
diagnosis of paramount importance [1-11]. While rare, patients with multiple risk factors for
PRES should be monitored closely for disease management and prevention. Here we present a
case of PRES as an acute manifestation of hypertensive urgency in a 21-year-old female with
previously undiagnosed SLE and lupus nephritis.

Case Presentation
A 21-year-old female with a past medical history of hypertension and polysubstance abuse
presented to our facility with altered mental status, visual disturbances, and new-onset
seizures. Prior to arrival, she had developed a rash on her face and arms of two-week duration
associated with sun exposure and complained of polyarthralgia (Figure 1).

FIGURE 1: (A) demonstrates characteristic butterfly shaped
erythemaous, mildly scaly, macular rash with nasolabial
sparing on buccal area is shown (arrows); (B) shows mixed
hyperpigmented and hypopigmented scaled skin area on
lateral forearm with some erythema consistent with
photosensitivity reaction of lupus (arrows)

She was previously on amlodipine and hydrochlorothiazide; however, both medications were
recently discontinued. Vital signs on admission included a blood pressure of 200/108 mmHg,
heart rate of 95 beats per minute, a respiratory rate of 18 breaths per minute, temperature of
97.7 degrees Fahrenheit, and oxygen saturation of 97% on ambient air. On examination, she
had a malar rash, oral ulcers, and a rash covering the dorsal aspects of her forearms. Initial labs
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were remarkable for normocytic anemia, markedly elevated creatinine, and potassium.
Antinuclear antibodies (ANA) and double-stranded deoxyribonuclease (dsDNA) antibodies were
both positive. C3 and C4 complement factors were low (Table 1). 

Lab Value Reference range

ESR 80 0-20 mm/hr

CRP 4.0 0- 0.9 mg/dL

ANA Positive Positive

dsDNA Ab >300 0-4.9 IU/mL

Complement C3 <40 90-180 mg/dL

Complement C4 <8.0 14-44 mg/dL

Creatinine 2.40 0.60-1.30 mg/dL

Potassium 6.9 3.5-5.1 mmol/L

Bicarbonate 16 22-34 mmol/L

Hemoglobin 8.9 11.0-15.4 g/dL

WBC Count 14.9 3.7-11.0 thou/mm3

CPK 1437 38-234 unit/L

TABLE 1: Laboratory findings
ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, ANA: anti-nuclear antibody, dsDNA Ab: double-stranded
deoxyribonucleic acid antibody, WBC: white blood cell, CPK: creatine phosphokinase

Urinalysis revealed proteinuria, with albumin-to-creatinine ratio (ACR) ≥3.5 grams/day
consistent with nephrotic range proteinuria. Magnetic Resonance Imaging (MRI) of the brain
was performed and showed patchy cortical and subcortical edema in posterior lobes suggestive
of PRES (Figure 2).
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FIGURE 2: FLAIR imaging of brain MRI demonstrating cortical
and subcortical patchy edema with increased signal intensity:
(A,B) demonstrate patchy involvement of the parietal,
temporal, and occipital lobes (arrows); (C) demonstrates
bilateral occipital lobe involvement (arrows)
FLAIR: fluid-attenuated inversion recovery

She was given intravenous (IV) lorazepam and labetalol in the emergency department, which
alleviated seizure activity and normalized blood pressure. The patient met diagnostic criteria
for SLE, and was subsequently started on methylprednisolone pulse therapy, given concerns for
active proliferative lupus nephritis, with significant improvement in arthralgia and kidney
function. Kidney biopsy later confirmed stage V membranous lupus nephritis. The patient was
ultimately transitioned to oral prednisone taper, started on mycophenolate mofetil, and
provided pneumocystis pneumonia (PCP) prophylaxis with atovaquone. 

Discussion
Although the exact disease mechanism underlying PRES in SLE is poorly understood, the most
widely accepted PRES theory involves hypertension (mean arterial pressure of approximately
150-160 mmHg), disrupting of brain autoregulation and causing vasogenic edema. In addition,
renal dysfunction, hypoalbuminemia, and thrombocytopenia are independent risk factors of
PRES, and potentially linked to the disease [2]. Kalaiselvan et al. argue that the progression of
PRES is caused by endothelial damage, exacerbated by vasoconstriction, and autoimmune
activation [13]. All these conditions may be coinciding, creating a summative or multiplicative
effect on the course of the disease.

CT imaging is often utilized first in the emergency department to rule out cerebral hemorrhage
or increased intracranial pressure. While CT scans may show abnormalities consistent with
PRES, these changes are best visualized on MRI [14]. Once hemorrhage is ruled out, lumbar
puncture (LP) may be performed if there is suspicion of meningitis, encephalitis, or
malignancy. Cerebrospinal fluid (CSF) in PRES often shows modestly elevated protein with no
pleocytosis [15]. Fluid-attenuated inversion recovery (FLAIR) is the imaging modality of choice
to diagnose PRES and may display findings of white matter edema in the watershed areas of the
posterior cerebrum. PRES has been shown to affect the posterior regions of the parietal and
occipital lobes most commonly but has also been shown to affect the frontal and temporal
regions with relative frequency [1,2,4-10,13].

PRES is seen more frequently in women, with a median age of onset of 31.5 to 48 years, and
range of 9-82 years [12,16]. Common triggers of PRES include eclampsia, lupus nephritis, drug
abuse (e.g., cocaine), autoimmune disease, kidney disease, and hypertension. Among the 113
patients with PRES syndrome in the Fugate et al. study, the most common presenting
symptoms were seizure (74%), followed by encephalopathy (28%), headaches (26%), and visual
disturbances (20%) [16]. The patient described in this case report had all the symptoms
described above in the context of lupus nephritis, autoimmunity, and essential hypertension.

It is essential to consider an extensive differential diagnosis when a patient presents with
seizures and encephalopathy in SLE. Neuropsychiatric symptoms in SLE are relatively common,
and the American College of Rheumatology (ACR) criteria delineate guidelines for appropriate
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work-up and treatment for each condition [17]. PRES is not included in ACR nomenclature and
therefore is a diagnosis of exclusion with supportive findings. Differential diagnoses include
but are not limited to a primary seizure disorder, lupus cerebritis, meningitis, cerebral
ischemia, and many more [3]. Lupus cerebritis is a particularly important differential diagnosis
to PRES, as it presents with similar symptoms, antibodies in the CSF, and nonspecific changes
on brain MRI. Imaging in PRES is distinct from lupus cerebritis; however, the vasogenic edema
tends to affect specific foci of the brain and may resolve within several days of appropriate
treatment. Diffusion-weighted imaging (DWI) is useful in differentiating PRES from cerebral
ischemia, as DWI shows hyperintense lesions in ischemic damage (cytotoxic edema) and
hypodense lesions in PRES (vasogenic edema) [6].

Conclusions
Active SLE, renal failure, and uncontrolled hypertension are known risk factors for the
development of PRES. PRES can mimic neuropsychiatric SLE or other pathologies and is
therefore under-recognized or frequently misdiagnosed. This case highlights the importance of
considering PRES as a differential diagnosis in a patient with seizure and altered mental status
in the context of SLE. This patient’s presentation to the hospital may have been prevented with
appropriate diagnosis and medical management of her chronic conditions. Early diagnosis of
PRES is key to successful management.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

References
1. Fischer M, Schmutzhard E: Posterior reversible encephalopathy syndrome. J Neurol. 2017,

264:1608-1616. 10.1007/s00415-016-8377-8
2. Vaysman T, Vartanian T, Michalak P, Pike K, Liu A: “Highlighting” red nuclei by atypical

posterior reversible encephalopathy syndrome in a patient with systemic lupus
erythematosus. Clin Case Rep. 2019, 7:1404-1408. 10.1002/ccr3.2245

3. Tay SH, Mak A: Diagnosing and attributing neuropsychiatric events to systemic lupus
erythematosus: time to untie the Gordian knot?. Rheumatology. 2016, 56:i14-i23.
10.1093/rheumatology/kew338

4. Merayo-Chalico J, Apodaca E, Barrera-Vargas A, et al.: Clinical outcomes and risk factors for
posterior reversible encephalopathy syndrome in systemic lupus erythematosus: a
multicentric case-control study. J Neurol Neurosurg Psychiatry. 2016, 87:287. 10.1136/jnnp-
2014-310145

5. Shaharir SS, Remli R, Marwan AA, Said MS, Kong NC: Posterior reversible encephalopathy
syndrome in systemic lupus erythematosus: pooled analysis of the literature reviews and
report of six new cases. Lupus. 2013, 22:492-496. 10.1177/0961203313478303

6. Kadikoy H, Haque W, Hoang V, Maliakkal J, Nisbet J, Abdellatif A: Posterior reversible
encephalopathy syndrome in a patient with lupus nephritis. Saudi J Kidney Dis Transpl. 2012,
23:572-576.

7. Jung SM, Moon SJ, Kwok SK, Ju JH, Park KS, Kim HY: Posterior reversible encephalopathy
syndrome in Korean patients with systemic lupus erythematosus: risk factors and clinical

2020 Hartman et al. Cureus 12(9): e10195. DOI 10.7759/cureus.10195 5 of 6

https://dx.doi.org/10.1007/s00415-016-8377-8
https://dx.doi.org/10.1007/s00415-016-8377-8
https://dx.doi.org/10.1002/ccr3.2245
https://dx.doi.org/10.1002/ccr3.2245
https://dx.doi.org/10.1093/rheumatology/kew338
https://dx.doi.org/10.1093/rheumatology/kew338
https://dx.doi.org/10.1136/jnnp-2014-310145
https://dx.doi.org/10.1136/jnnp-2014-310145
https://dx.doi.org/10.1177/0961203313478303
https://dx.doi.org/10.1177/0961203313478303
https://www.ncbi.nlm.nih.gov/pubmed/22569448
https://dx.doi.org/10.1177/0961203313496341


outcome. Lupus. 2013, 22:885-891. 10.1177/0961203313496341
8. Jacquot C, Glastonbury CM, Tihan T: Is posterior reversible encephalopathy syndrome really

reversible? autopsy findings 4.5 years after radiographic resolution. Clin Neuropathol. 2015,
34:26-33. 10.5414/np300771

9. Damrongpipatkul U, Oranratanachai K, Kasitanon N, Wuttiplakorn S, Louthrenoo W: Clinical
features, outcome, and associated factors for posterior reversible encephalopathy in Thai
patients with systemic lupus erythematosus: a case-control study. Clin Rheumatol. 2018,
37:691-702. 10.1007/s10067-017-3892-2

10. Cui HW, Lei RY, Zhang SG, Han LS, Zhang BA: Clinical features, outcomes and risk factors for
posterior reversible encephalopathy syndrome in systemic lupus erythematosus: a case-
control study. Lupus. 2019, 28:961-969. 10.1177/0961203319856416

11. Budhoo A, Mody GM: The spectrum of posterior reversible encephalopathy in systemic lupus
erythematosus. Clin Rheumatol. 2015, 34:2127-2134. 10.1007/s10067-015-3055-2

12. Mikdashi J, Nived O: Measuring disease activity in adults with systemic lupus erythematosus:
the challenges of administrative burden and responsiveness to patient concerns in clinical
research. Arthritis Res Ther. 2015, 17:183-183. 10.1186/s13075-015-0702-6

13. Kalaiselvan MS, Renuka MK, Arunkumar AS: Clinical features and outcomes of patients with
posterior reversible encephalopathy syndrome. Indian J Crit Care Med. 2017, 21:453-456.

14. Lamy C, Oppenheim C, Méder JF, Mas JL: Neuroimaging in posterior reversible
encephalopathy syndrome. J Neuroimaging. 2004, 14:89-96.

15. Datar S, Singh TD, Fugate JE, Mandrekar J, Rabinstein AA, Hocker S: Albuminocytologic
dissociation in posterior reversible encephalopathy syndrome. Mayo Clin Proc. 2015, 90:1366-
1371. 10.1016/j.mayocp.2015.07.018

16. Fugate JE, Claassen DO, Cloft HJ, Kallmes DF, Kozak OS, Rabinstein AA: Posterior reversible
encephalopathy syndrome: associated clinical and radiologic findings. Mayo Clin Proc. 2010,
85:427-432. 10.4065/mcp.2009.0590

17. ACR ad hoc committee on neuropsychiatric lupus nomenclature: The American College of
Rheumatology nomenclature and case definitions for neuropsychiatric lupus syndromes.
Arthritis Rheum. 1999, 42:599-608. 10.1002/1529-0131(199904)42:4<599::AID-
ANR2>3.0.CO;2-F

2020 Hartman et al. Cureus 12(9): e10195. DOI 10.7759/cureus.10195 6 of 6

https://dx.doi.org/10.1177/0961203313496341
https://dx.doi.org/10.5414/np300771
https://dx.doi.org/10.5414/np300771
https://dx.doi.org/10.1007/s10067-017-3892-2
https://dx.doi.org/10.1007/s10067-017-3892-2
https://dx.doi.org/10.1177/0961203319856416
https://dx.doi.org/10.1177/0961203319856416
https://dx.doi.org/10.1007/s10067-015-3055-2
https://dx.doi.org/10.1007/s10067-015-3055-2
https://dx.doi.org/10.1186/s13075-015-0702-6
https://dx.doi.org/10.1186/s13075-015-0702-6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5538094/
https://www.ncbi.nlm.nih.gov/pubmed/15095552
https://dx.doi.org/10.1016/j.mayocp.2015.07.018
https://dx.doi.org/10.1016/j.mayocp.2015.07.018
https://dx.doi.org/10.4065/mcp.2009.0590
https://dx.doi.org/10.4065/mcp.2009.0590
https://dx.doi.org/10.1002/1529-0131(199904)42:4<599::AID-ANR2>3.0.CO;2-F
https://dx.doi.org/10.1002/1529-0131(199904)42:4<599::AID-ANR2>3.0.CO;2-F

	Seizure as an Initial Presentation for Posterior Reversible Encephalopathy Syndrome in Undiagnosed Systemic Lupus Erythematosus and Lupus Nephritis: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: (A) demonstrates characteristic butterfly shaped erythemaous, mildly scaly, macular rash with nasolabial sparing on buccal area is shown (arrows); (B) shows mixed hyperpigmented and hypopigmented scaled skin area on lateral forearm with some erythema consistent with photosensitivity reaction of lupus (arrows)
	TABLE 1: Laboratory findings
	FIGURE 2: FLAIR imaging of brain MRI demonstrating cortical and subcortical patchy edema with increased signal intensity: (A,B) demonstrate patchy involvement of the parietal, temporal, and occipital lobes (arrows); (C) demonstrates bilateral occipital lobe involvement (arrows)

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


