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Abstract

We report here a rare case of atypical posterior reversible encephalopathy syndrome (PRES)
due to oral tyrosine kinase inhibitor cabozantinib. No case reports of such have been found
in our literature search. The patient, a 70-year-old female with metastatic renal cell cancer on
oral tyrosine kinase inhibitor cabozantinib, was brought into the emergency room because of
confusion and seizures, found to have elevated blood pressure and atypical MRI findings con-

sistent with PRES due to cabozantinib. © 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Posterior reversible encephalopathy syndrome (PRES) is a combination of clinical and
radiological findings. It was first described by Hinchey et al. in 1996 in 15 patients who
presented with neurological symptoms such as headache, altered mental status, visual distur-
bances, and seizures [1].Imaging findings typically include vasogenic edema with involvement
of the parietooccipital, posterior frontal cortical, and subcortical white matter best seen on
MRI brain [2]. Atypical findings on MRI are not uncommon. A variety of medical conditions
can cause PRES; they include uncontrolled hypertension, eclampsia, immunosuppressive/
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Fig. 1. T2 flair sagittal section of
MRI showing hyperintense foci
involving frontal lobe (arrow).
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chemotherapy medications, anti-angiogenesis inhibitors, sepsis, and autoimmune disorders
[3]. The exact incidence of PRES is not known. The exact pathogenesis is not clear, but the
possible mechanisms include breakdown of the cerebral auto-regulation due to hypertension,
endothelial dysfunction, vasospasm, and subsequent ischemia [3]. Here we described a case
of PRES with atypical MRI findings due to oral tyrosine kinase inhibitor cabozantinib.

Case Report

A 70-year-old female with past medical history of metastatic renal cell carcinoma on
palliative cabozantinib, chronic kidney disease, and essential hypertension well controlled at
baseline was brought into the emergency room by family due to confusion and seizures
preceded by nausea and vomiting. Patient has no prior history of seizures. Her oncological
history was significant for diagnosis of metastatic right-sided renal cell carcinoma with
metastasis to thoracic spine resulting in compression fracture requiring laminectomy and
radiation therapy. She underwent right-sided nephrectomy as she developed spontaneous
subscapular perinephric hematoma. Initially, she was treated with combination of ipili-
mumab and nivolumab and then was on nivolumab for 7 months and following which she was
started on palliative cabozantinib 3 weeks prior to hospital admission in view of disease
progression.

En route to the hospital she had an episode of seizure in the ambulance and was given
intravenous lorazepam. When she initially presented to the hospital, her vitals were: heart
rate 107, afebrile, blood pressure 185/96 mm Hg, and respiratory rate of 28/min. She was
quite somnolent on initial exam, pupils were 4 mm and sluggishly reactive, remainder of the
neurological exam was benign and non-focal. Patient required intubation to protect her
airway. Blood work was unremarkable except for elevated creatinine at 1.59, which was at
her baseline. CT scan of the brain did not show any bleed or acute intracranial process.

Levetiracetam was started on admission for seizures and nicardipine drip, given uncon-
trolled blood pressures. An EEG was done, which showed symmetric, nonspecifically slow,
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Fig. 2. T2 flair sagittal section of
MRI showing hyperintense foci
involving parietal lobe (arrow).

Fig. 3. T2 flair coronal section of
MRI showing hyperintense foci
involving temporal lobe (arrow).
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mixed-frequency activities partly reflecting effects of pharmacologic sedation; there was no
definite epileptiform activity. MRI of the brain with and without contrast was done, which
showed multiple patchy subcortical T2/FLAIR hyperintense foci involving the frontal lobe
(Fig. 1), parietal lobe (Fig. 2), temporal lobe (Fig. 3), and occipital lobe (Fig. 4). The T2 hyper-
tense focus in the left temporal lobe has diffusion restriction (Fig. 5). There was diffuse mild
leptomeningeal enhancement in the right frontal lobe, right parietal lobe, right temporal lobe,
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Fig. 4. T2 flair sagittal section of
MRI showing hyperintense foci
involving occipital lobe (arrow).
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Fig. 5. Diffusion restriction of
MRI showing hyperintense foci in
temporal lobe (arrow).

and bilateral occipital lobes (Fig. 6). She was diagnosed with atypical PRES by Neurology
given her clinical presentation and MRI findings.

Her presentation was felt to be secondary to uncontrolled hypertension from cabozan-
tinib, an oral tyrosine kinase inhibitor leading to PRES syndrome. Given her high blood
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Fig. 6. MRI showing meningeal
enhancement (arrows).

pressure she required aggressive control initially with IV nicardipine drip and was subse-
quently switched to oral anti-hypertension medications metoprolol and amlodipine. She did
not have further recurrence of seizures while in the hospital and was extubated within 24 h
ofhospital admission, her mental status gradually improved to baseline within 48 h of hospital
admission. Cabozantinib was discontinued on discharge. Levetiracetam was continued on
discharge and plan was to have a follow-up MRI of the brain in 3 months to look for resolution
of MRI findings. Unfortunately, she had disease progression and patient elected to transition
to hospice.

Discussion

Chemotherapeutic agents are one of the causes of PRES. There are multiple chemothera-
peutic agents that are associated with PRES including taxanes, platinum derivatives, vinca
alkaloids, antimetabolites, anthracyclines, angiogenesis inhibitors, folate antagonists, and
immunosuppressants [4]. Angiogenesis inhibitors include group of chemotherapeutic agents
thatblock vascular endothelial growth factor (VEGF) function in different ways. These include
anti-VEGF antibodies (bevacizumab), soluble VEGF decoy receptors (aflibercept), anti-VEGF
receptor antibodies (ramucirumab), and tyrosine inhibitors like sorafenib, sunitinib, pazo-
panib, and cabozantinib. Angiogenesis inhibitors can cause hypertension as VEGF plays a key
role in the maintenance of vascular homeostasis via mediation of the production of the vaso-
dilator nitric oxide and decreased vascular resistance through the generation of new blood
vessels [5]. Anti-angiogenic therapy-induced PRES is most likely a consequence of systemic
arterial hypertension and endothelial dysfunction from direct injury leading to dysfunction
at the level of the blood-brain barrier with resultant vasogenic edema [6].

Cabozantinib is a multi-kinase inhibitor targeting VEGF receptor (VEGFR) 2, mesen-
chymal-epithelial transition receptor, and anexelekto receptor tyrosine kinase. Hypertension
has been reported in 37% of patients on cabozantinib in the METEOR trial and 15% had grade
3 or higher [7]. In the CABOSUN trial, 81% of patients on cabozantinib reported hypertension
and 28% had grade 3 or higher [8]. Studies showed multiple VEGF inhibitors are associated
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with PRES [9-13]. There have been no studies found in our literature search with cabozan-
tinib causing PRES.

Typically, PRES leads to symmetric hemispheric vasogenic edema in the subcortical
white matter best seen on T2/FLAIR sections on MRI with absence of restricted diffusion
predominantly involving parietal and occipital lobes. There can be also atypical presentation
of PRES where there can be involvement of deep gray nuclei, brainstem/cerebellar hemi-
spheres. Diffusion restriction, leptomeningeal contrast enhancement, and hemorrhage are
not uncommon [14-16]. Our patient had atypical features of PRES including restricted
diffusion on DWI and leptomeningeal contrast enhancement.

A study on PRES due to VEGF inhibitors has shown that PRES induced by anti-VEGF agents
is more common in females and median duration for onset of PRES following anti-VEGF therapy
was 9.5 weeks. The risk of PRES is increased when blood pressure is poorly controlled and
neurological outcome was favorable in all cases with symptomatic treatment [17]. Management
involves supportive care with aggressive control of blood pressure with intravenous agents,
seizure control, and some patients may require protection of airway with intubation as in our
case. Seizures can be controlled using benzodiazepines and antiepileptic agents for the acute
management. However, they can be tapered in patients without seizure recurrence and after
resolution of MRI abnormalities [17]. Anti-VEGF therapy should be suspended at least for short
term and may have to be resumed in patients who have limited therapeutic options especially
in metastatic setting with aggressive control of blood pressure [18].

When patients are started on cabozantinib, it is vital to emphasize the importance of
regular monitoring and aggressive control of blood pressure. Thresholds for initiating and
the choice of antihypertensive agents should be based on the patient’s cardiovascular comor-
bidities and guidelines on the management of hypertension. If patients do not have cardio-
vascular comorbidity, angiotensin receptor blockers may be the agent of choice as they have
been shown to inhibit angiotensin II-mediated growth and migration of cancer cells and
angiogenesis. 3-Blockers may also have some role in reducing hypertension induced by VEGF
pathway inhibitors as they have shown to induce apoptosis in endothelial cells [19]. Our
patient was started on amlodipine and metoprolol, which controlled her blood pressure well;
ACE inhibitors were not used due to her underlying kidney disease. Patient, followed with
oncology closely as outpatient, unfortunately had progression of the underlying renal cell
cancer and she chose hospice.

Conclusion

PRES due to chemotherapeutic agents is not uncommon. Diagnosis is with appropriate
clinical and radiological findings. VEGF inhibitors are notorious to cause hypertension and
PRES is a severe manifestation of uncontrolled hypertension. Cabozantinib is an oral tyrosine
kinase inhibitor that blocks the VEGF pathway and is used in the treatment of renal cell cancer
that can cause hypertension. We have here reported the first case of PRES due to cabozan-
tinib. Clinicians should have a high suspicion of PRES in the right clinical setting especially
when on VEGF inhibitors. It is very critical to have close monitoring and austere blood
pressure control.

Statement of Ethics

The patient has given written informed consent to publish the case (including publication
of images). The manuscript has been sufficiently de-identified to protect the patient identity.
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