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Abstract

BACKGROUND

Posterior reversible encephalopathy syndrome (PRES) manifests many neurolo-
gical symptoms with typical features on neuroimaging studies and has various
risk factors. Cyclophosphamide is one of the therapeutic agents for anti-
neutrophil cytoplasmic antibody (ANCA)-associated vasculitis. Cyclophos-
phamide as the sole cause of PRES has been reported in only a few cases. Herein,
we report a unique case of early-onset oral cyclophosphamide-induced PRES in a
patient with ANCA-associated vasculitis.

CASE SUMMARY

A 73-year-old man was transferred to our hospital for sepsis due to acute
cholangitis. He had already received hemodialysis for two weeks due to septic
acute kidney injury. His azotemia was not improved after sepsis resolved and
perinuclear-ANCA was positive. Kidney biopsy showed crescentic glomer-
ulonephritis. Alveolar hemorrhage was observed on bronchoscopy. He was
initially treated with intravenous methylprednisolone and plasma exchange for
one week. And then, two days after adding oral cyclophosphamide, the patient
developed generalized tonic-clonic seizures. We diagnosed PRES by Brain mag-
netic resonance imaging (MRI) and electroencephalography. Seizures were
controlled with fosphenytoin 750 mg. Cyclophosphamide was suspected to be the
cause of PRES and withdrawal. His mentality was recovered after seven days and
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brain MRI showed normal state after two weeks.

CONCLUSION

The present case shows the possibility of PRES induction due to short-term use of
oral cyclophosphamide therapy. Physicians should carefully monitor neurologic
symptoms after oral cyclophosphamide administration in elderly patients with
underlying diseases like sepsis, renal failure and ANCA-associated vasculitis.

Key Words: Cyclophosphamide; Posterior reversible encephalopathy syndrome; Anti-
neutrophil cytoplasmic antibody-associated vasculitis; Renal failure; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Posterior reversible encephalopathy syndrome (PRES) is a neurological
disease that can occur suddenly during the clinical course of various disorders. Since
the clinical course of PRES is reversible, it is important to diagnose it quickly and
correct the cause. Cyclophosphamide has recently been reported as one of the causes of
PRES. This is the first report that PRES occurred at the early onset of oral cyclophos-
phamide therapy. Physicians should carefully monitor neurologic symptoms after oral
cyclophosphamide administration in elderly patients with underlying diseases like
sepsis, renal failure, and anti-neutrophil cytoplasmic antibody-associated vasculitis.

Citation: Kim Y, Kwak J, Jung S, Lee S, Jang HN, Cho HS, Chang SH, Kim HJ. Oral
cyclophosphamide-induced posterior reversible encephalopathy syndrome in a patient with
ANCA-associated vasculitis: A case report. World J Clin Cases 2021; 9(21): 6130-6137

URL: https://www.wjgnet.com/2307-8960/full/v9/i21/6130.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i21.6130

INTRODUCTION

The symptoms of posterior reversible encephalopathy syndrome (PRES) include
headache, seizure, visual disturbance, and loss of consciousness with varying severity.
PRES shows typical features in the posterior parietal-temporal-occipital areas on brain
imaging[1]. Risk factors for PRES include immunosuppressive agents, cytotoxic drugs,
renal disease, autoimmune disease, hypertensive encephalopathy, organ transplan-
tation and eclampsia[1,2]

Cyclophosphamide is an alkylating agent widely used in the treatment of certain
malignancies and autoimmune diseases[3,4]. Intravenous (IV) cyclophosphamide-
induced PRES has been reported in several cases where cyclophosphamide was used
to treat rapidly progressive glomerulonephritis (RPGN) including anti-neutrophil
cytoplasmic antibody (ANCA)-associated vasculitis[3,5,6]. However, all these cases
occurred at least 3 wk after administration of oral cyclophosphamide[7,8]. Herein, we
present a case of PRES appearing after short-term administration of oral cyclophos-
phamide in a patient with RPGN caused by ANCA-associated vasculitis.

CASE PRESENTATION

Chief complaints
A 73-year-old man was consulted to nephrology for persistent oliguric azotemia
during admission to hepatology of our hospital.

History of present illness

He already started hemodialysis via right internal jugular vein long-term dialysis
catheter at one month ago due to septic acute kidney injury with uremic symptoms
and oliguria. His azotemia and oliguria were not improved after sepsis resolving and
he was still receiving hemodialysis for one month.

6131 July 26,2021 | Volume9 | Issue2l |


http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i21/6130.htm
https://dx.doi.org/10.12998/wjcc.v9.i21.6130

Kim Y et al. Cyclophosphamide-induced PRES

Jaishideng®

History of past illness

He had received intravenous antibiotic therapy and endoscopic retrograde biliary
drainage state for sepsis due to acute cholangitis and common biliary duct cancer for
one month.

Personal and family history
He denied taking any medications and past medical history except antibiotic therapy.

Physical examination
His blood pressure was 148/80 mmHg and he had both sides of pretibial pitting
edema.

Laboratory examinations

His initial blood urea nitrogen and serum creatinine (sCr) were 46.8 mg/dL and 5.33
mg/dL. But his sCr was 0.8 mg/dL at one month ago. His total protein, serum
albumin and total cholesterol were 5.6 g/dL, 2.2 g/dL and 136 mg/dL, respectively.
Urinalysis revealed proteinuria (+1) with a protein/creatinine ratio of 3.6 mg/mg and
microscopic hematuria. Serologic tests for viral hepatitis were all negative, and serum
immunologic tests were within normal range for C3 and C4 and negative for anti-
nuclear antibody (Ab), anti-ds DNA Ab, immunoglobulin G, A, and M levels, cryo-
globulin and anti-phospholipid Ab. However, the patient was positive for perinuclear-
ANCA.

Further diagnostic work-up and treatment
Kidney needle biopsy and bronchoscopy were performed due to clinically suspected
RPGN.

Renal pathologic findings were compatible with crescentic glomerulonephritis.
Bronchoscopic finding showed diffuse alveolar hemorrhage. The patient’s final
diagnosis was ANCA-associated vasculitis with pulmonary-renal syndrome.

We chose plasma exchange with oral cyclophosphamide and glucocorticoids
therapy for newly diagnosed ANCA-associated vasculitis with severe renal failure[9].
But we delayed cyclophosphamide after plasma exchange finished because he was still
receiving antibiotic therapy for acute cholangitis. He was initially treated with
intravenous methylprednisolone 30 mg/d and therapeutic plasma exchanges at the
same time. After three times of plasma exchange for one week was done, oral
cyclophosphamide 100 mg/d was started. The third day after the second dose of oral
cyclophosphamide therapy, the patient suddenly developed generalized tonic-clonic
seizures with deviation of both eyeballs for 30 s, five times consecutively, and when
the seizure attack occurred, blood pressure was 175/76 mmHg. After the seizure, the
patient exhibited stuporous mental status.

Imaging examinations

Brain magnetic resonance imaging (MRI) was immediately performed and revealed
multifocal high signal intensity in both frontoparietal lobes, temporal lobes, occipital
lobes, cerebellum and pons on T2 fluid attenuated inversion recovery (FLAIR) but no
abnormal change on diffusion-weighted imaging (DWI) and apparent diffusion
coefficient (ADC) (Figure 1). Electroencephalography showed frequent short bursts of
bilateral polymorphic delta to theta slow waves of medium to high amplitude, mixed
with short-attenuated periods.

FINAL DIAGNOSIS

The final diagnosis of the presented case was cyclophosphamide-induced PRES.

TREATMENT

We discussed the seizure management of this patient with the neurologist of our
hospital. Seizure was controlled by administration of IV fosphenytoin 750 mg. IV
methylprednisolone (30 mg/d) was continued but cyclophosphamide was discon-
tinued due to the cause of PRES suspected.
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Figure 1 Initial axial brain magnetic resonance imaging findings (T2 fluid attenuated inversion recovery, diffusion-weighted imaging and
apparent diffusion coefficient sequences). T2 fluid attenuated inversion recovery images showed multifocal high signal intensities in bilateral cerebellum (A)

bilateral parieto-occipital lobes (B) and fronto-parietal lobes (C). T2 FLAIR: T2 fluid attenuated inversion recovery; DWI: Diffusion-weighted imaging; ADC: Apparent
diffusion coefficient.

OUTCOME AND FOLLOW-UP

Mental status fully recovered approximately seven days after the seizure attack.
Follow-up brain MRI was performed two weeks after PRES onset and the images
indicated that the disseminated enhancing lesions on T2 FLAIR had resolved
(Figure 2) and the patient had no neurologic symptoms at this time.

After 10 d of seizure, oliguria was resolved and sCr recovered to 3.98 mg/dL.
Hemodialysis was discontinued and the patient was discharged from the hospital with
oral prednisolone. His clinical course was shown in Figure 3.

After follow-up for 4 mo at an outpatient clinic, he was treated with a maintenance
dose of oral methylprednisolone (10 mg/day) with gradual tapering. His renal
function was maintained at stable chronic kidney disease stage G4A2 (sCr, 2.41
mg/dL; eGFR by CKD-EPI, 25 mL/min per 1.73 m? urine protein/creatinine ratio, 0.3
mg/mg). He has not relapsed any other neurologic symptoms.
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FLAIR

Figure 2 Follow-up axial brain magnetic resonance imaging findings (T2 fluid attenuated inversion recovery, diffusion-weighted imaging
and apparent diffusion coefficient sequences). T2 fluid attenuated inversion recovery showed near complete resolution of multifocal lesions of bilateral
cerebellum (A), bilateral parieto-occipital lobes (B) and fronto-parietal lobes (C). T2 FLAIR: T2 fluid attenuated inversion recovery; DWI: Diffusion-weighted imaging;

ADC: Apparent diffusion coefficient.
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DISCUSSION

PRES is a clinico-radiographic syndrome of varying etiology that was first described in
a 1996 case series. The pathophysiology of PRES is a breakdown of cerebral autoregu-
lation due to hypertensive encephalopathy, leading to disruption of the blood-brain
barrier with fluid transudation and hemorrhage. Origins of PRES are diverse and often
include hypertensive encephalopathy, renal failure, sepsis, vasculitis, autoimmune
diseases, immunosuppressive agents and cytotoxic drugs[1,2].

Cyclophosphamide is an immunosuppressive drug widely used for the treatment of
malignancy and autoimmune diseases like glomerulonephritis and ANCA-associated
vasculitis. It is well described side effects of cyclophosphamide like leukopenia, severe
infection, amenorrhea and malignancy[10]. But it has recently been reported that
cyclophosphamide is one of the causes of PRES. Especially, cyclophosphamide-
induced PRES was reported in eight patients with RPGN (Table 1). Their PRES were
more frequently developed in IV infusion than in oral prescription. It took longer to
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Table 1 Reported cases of cyclophosphamideinduced posterior reversible encephalopathy syndrome in patients with rapidly

progressive glomerulonephritis

Onset of
Age Renal BP SCr Recovery
Ref. Sex  Country . . Immunosuppressant PRES after .
(yr) diagnosis (mmHg)  (mg/dL) time (d)
CP (d)

Abenza- 27 F Spain Anti-GBM Pulse Pd, IV CP 185/105 8.5 30 2

Abildua et al disease

[3]

Lee et al[4] 45 F South Korea Lupus Pulse Pd, IV CP 190/100 2.68 16 20
nephritis

Scailteux etal 75 M France ANCA Pulse Pd, IV CP 164/91 2.40 3 18

[5] vasculitis

Jabrane etal 16 F Morocco Lupus Pulse Pd, IV CP 120/70 58 3 1

[11] nephritis

Pan et al[6] 22 F United ANCA Pulse Pd, IV CP 170/110 1.47 3 NR

States vasculitis

Cha et al[7] 36 F South Korea Anti-GBM Pulse Pd, oral CP 200/120 47 90 28
disease

Zekiéet al[16] 18 E Croatia Lupus Pulse Pd, IV CP 160/100 Normal 14 45
nephritis

Ganeshetal 25 F India H-S purpura  Pulse Pd, oral CP Normal Moderate RF 26 NR

[8]

Present 73 M South Korea ANCA Pulse Pd, oral CP 175/76 5.47 3 7
vasculitis

ANCA: Anti-neutrophil cytoplasmic antibody; BP: Blood pressure; CP: Cyclophosphamide; H-S: Henoch-Schonlein; IV: Intravenous; GBM: Glomerular
basement membrane; GN: Glomerulonephritis; NR: Not reported; Pd: Prednisolone; PRES: Posterior reversible encephalopathy syndrome; RF: Renal

failure, RPGN: Rapidly progressive GN.
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develop PRES with oral cyclophosphamide compared to IV drugs. Furthermore, two
patients with ANCA-associated vasculitis and one with lupus nephritis who used IV
injection developed PRES in 3 d[5,6,11]. Among two cases of oral cyclophosphamide-
induced PRES, Cha et al[7] reported a 36-year-old woman with anti-GBM Ab glomer-
ulonephritis treated with oral methylprednisolone, plasmapheresis and oral
cyclophosphamide who suddenly developed PRES after 3 mo of treatment. Ganesh et
al[8] reported a 25-year-old female with Henoch-Schonlein purpura nephritis with
crescents. She was treated with IV methylprednisolone and oral cyclophosphamide
who developed PRES 26 days after starting cyclophosphamide. But our patient
developed PRES 3 days after starting cyclophosphamide. Therefore, this is the first
case of early onset of oral cyclophosphamide-induced PRES.
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Several mechanisms are suggested as the cause of PRES in these patients. First is
sudden hypertension because high blood pressure was reported in seven of nine PRES
cases (Table 1). Hypertensive episodes or blood pressure fluctuations above the upper
limit of autoregulation lead to cerebral hyperperfusion and cause vascular leakage and
vasogenic edema. The posterior cerebrum areas appear particularly susceptible to
blood circulation changes. Second is endothelial dysfunction caused by endogenous or
exogenous toxins from cytotoxic substances, eclampsia, sepsis or autoimmune
disorders. Immunologic reactions may trigger endothelial activation due to excessive
cytokine release followed by vascular leakage of proteins and fluid into the intersti-
tium[1,2]. PRES associated ANCA-associated vasculitis itself has been reported, too
and PRES was resolved after steroid pulse therapy[12]. Third is renal failure that all
RPGN patients have. Renal dysfunction has been reported in half of all patients with
PRES[13]. In patients with renal failure, administration of cyclophosphamide and
decreased plasma clearance apparently result in increased systemic drug exposure and
enhanced toxicity[14]. However, cyclophosphamide metabolite pharmacokinetics does
not explain the occurrence of PRES because the metabolites cannot easily cross the
blood-brain barrier, although they do have cytotoxic properties[15]. Therefore, whe-
ther accompanying renal dysfunction is the primary cause of PRES remains unclear.

When this patient was diagnosed with PRES, he had some risk factors such as
immunosuppressive therapy, abrupt hypertension at the onset of seizure, azotemia,
sepsis, ANCA-associated vasculitis as autoimmune disease and renal failure.
However, seizures might not be the result but the cause of high blood pressure in this
patient because his blood pressure was well controlled before seizure. His uremic
symptoms and azotemia were also stable by regular hemodialysis for one month even
though it was not normal. Both sepsis and vasculitis may cause damage to vascular
endothelial cells to varying degrees. But his cholangitis was nearly improving state
after antibiotic medication for six weeks at the time of seizure attack. And the activity
of vasculitis was controlled by steroid pulse therapy and plasma exchange for one
week. So, we could rule out the sepsis and vasculitis as the cause of PRES. We
suspected the cyclophosphamide as the cause of PRES in this patient even though
short-term use of oral cyclophosphamide. Seizure with loss of consciousness spontan-
eously resolved after cyclophosphamide withdrawal. We suggest that the contributing
factors of early onset of oral cyclophosphamide-induced PRES is his severe azotemia,
old age and underlying disease of sepsis and ANCA-associated vasculitis.

CONCLUSION

Our case report indicates that even short-term treatment with oral cyclophosphamide
can cause PRES as a side effect of cyclophosphamide. Physicians should carefully
monitor neurologic symptoms after oral cyclophosphamide administration in elderly
patients with underlying diseases like sepsis, renal failure, and ANCA-associated
vasculitis.
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