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Posterior reversible encephalopathy syndrome and necrotizing
enterocolitis in a pediatric patient with medulloblastoma and

COVID-19 infection

To the Editor:

The 2019 novel coronavirus disease (COVID-19) pandemic due to
SARS-CoV-2 infection has posed significant challenges to the pedi-
atric oncology population. The effects on pediatric neuro-oncology
patients are not yet well described. We present the case of a pedi-
atric patient with medulloblastoma and COVID-19 who developed
posterior reversible encephalopathy syndrome (PRES) and necrotizing
enterocolitis (NEC).

The patient, an 8-year-old male, was diagnosed with group 4
medulloblastoma metastatic to the brain and spine in February 2021.
He underwent debulking of the primary cerebellar tumor, followed
by standard treatment as per Children’s Oncology Group protocol
ACNSO0332 with proton therapy and adjuvant vincristine, followed by
cycles of cyclophosphamide, cisplatin, and vincristine. His course was
complicated by multiple episodes of febrile neutropenia and signifi-
cant nausea/vomiting. He was diagnosed with peripheral neuropathy
and bilateral foot drop following cycle 3 and started on gabapentin.
There were no other known comorbidities. Post-radiation and cycle
3 chemotherapy imaging showed excellent treatment response, the
latter negative for intracranial or spinal disease.

During cycle 3, the patient was admitted with a 3-day history of rhi-
norrhea, 1 day of fever to 101.4°F, neutropenia (absolute neutrophil
count [ANC]: 100/ul), and SARS-CoV-2 positive by viral swab poly-
merase chain reaction (PCR). He was discharged 5 days later following
count recovery. Seventeen days following diagnosis of COVID-19, the
patient began cycle 4 chemotherapy. One week later (25 days follow-
ing COVID-19 diagnosis), he was admitted for significant vomiting, oral
mucositis, and dehydration. He was afebrile but neutropenic, and was
started on vancomycin for two small abdominal sites of methicillin-
resistant Staphylococcus aureus (MRSA) culture-positive cellulitis.

On day 7 of hospitalization, the patient was noted to have vertical
nystagmus after waking. Head computed tomography (CT) showed no
acute intracranial process. Magnetic resonance imaging (MRI) revealed
stippled patchy enhancement along the right medial cerebellum,
consistent with encephalomalacia. Oxycodone (started for mucositis-
related pain) and gabapentin were both held, and the nystagmus was
noted to significantly improve over the next 48 hours.

On day 9 of hospitalization, the patient developed altered mental
status with staring spells, decreased muscle tone, and dysarthria. Head
CT showed bilateral hypodense lesions in the parietal lobes. Blood

pressure at that time was noted to be in the 130s/100s, with a peak

of 146/106 (previously 120s/90), and the patient was transferred to
the pediatric intensive care unit. On arrival, the patient had a general-
ized seizure and was emergently intubated. MRI showed extensive new
patchy cortical and subcortical T2 hyperintensities, most pronounced
in the parietal and occipital lobes, as well as punctate foci of petechial
hemorrhage along the parietal cortex, consistent with PRES with hem-
orrhagic sequelae (Figure 1). Treatment with dexamethasone, 2 mg
intravenous every 6 hours, was initiated. The patient tolerated extuba-
tion the following day, but had persistent altered mental status. During
this time, his neutropenia resolved, and vancomycin was discontinued.

Four days after extubation (hospital day 15), the patient’s oxy-
gen requirement increased and he developed abdominal distension,
bradycardia, and hypotension, necessitating re-intubation, multiple
vasopressors, and the initiation of broad-spectrum antibiotics. It was
at this time that the patient had a repeat nasal swab positive for
SARS-CoV-2. Abdominal imaging showed multiple areas of pneumato-
sis consistent with NEC, and an emergent bedside laparotomy was
performed (Figure S1). The cecum, ascending colon, and proximal
transverse colon to the midpoint were all necrotic without perfora-
tion. He underwent a right hemicolectomy and resection of distal small
bowel with temporary closure. On day 19, the patient was taken to
the operative room (OR) for an additional hepatic flexure resection. On
day 20, the patient was noted to have decreased responsiveness, and
a CT of the brain demonstrated new multicompartmental intracranial
hemorrhages, a hypoattenuating subdural fluid collection, and 3 mm of
leftward midline shift. MRl showed leftward shift with resolution of the
sulcal and cortical enhancement noted previously (Figure 2). Despite
full cardiorespiratory support, the patient could not be adequately
ventilated or perfused and, in the setting of significant intracranial
insults and multisystem organ failure, the decision was made with
the team and family to withdraw care. The patient died several
hours later.

This case highlights several critical points of COVID-19 in a pedi-
atric neuro-oncology patient. As has been previously described, high
SARS-CoV-2 viral loads may persist longer in immunocompromised
children.2=2 Inaretrospective study at Children’s Hospital of Colorado,
Dolan et al. found that immunocompromised children with COVID-19
had prolonged viral persistence greater than 6 weeks, with moderate to
high viral load.? Kemp et al. described a case of increased variant emer-
gence in an immunocompromised patient after a prolonged period of

viral shedding and management with convalescent plasma.* Further
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FIGURE 1 Axial T2-weighted fluid-attenuated inversion recovery
(T2-FLAIR) at two similar representative levels on days 0, 2,and 13
after positive COVID test demonstrating rapid development of
cortical and subcortical T2 hyperintensities (white arrows)
predominantly in the posterior parietal and occipital regions with
improvement/reduction in the finding by day 13
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FIGURE 2 Axial postcontrast T1-weighted series at two similar
representative levels on days 2 and 13 after positive COVID test
showing rapid development and subsequent resolution of
sulcal/cortical enhancement in regions also associated with the T2
hyperintensities noted (white arrows)

exploration is required to determine if there exists an increased risk for
COVID-19-related sequelae.

Significant neurologic manifestations have been described in SARS-
CoV-2-positive patients both with and without comorbidities.>~” In a
systematic review by O’Loughlin et al., 15 cases of severe encephalopa-
thy were identified after confirmatory testing of COVID-19, while only
one of them had a pre-existing neurologic condition.> Case reports
of PRES in both a previously healthy adult and child have also been
described. In both cases, the authors cite endothelial dysfunction trig-
gered by COVID-19 as a possible mechanism.®’ Radiation treatment
and chemotherapy, with agents that cross the blood-brain barrier,
increase vulnerability to PRES in pediatric neuro-oncology patients.
Sentinel signs and risk factors, including new-onset neurologic deficits
and new-onset hypertension, in this patient population should be rig-
orously pursued.? Additionally, tighter blood pressure control could be
protective in such a patient.

Finally, there have been increasing reports of NEC associated with
COVID-19 in pediatric and immunocompromised populations.1-13 |n
a case report by Rohani et al., an otherwise healthy pediatric patient
was admitted for abdominal pain, fever, nausea, and vomiting and
was found to have pneumatosis intestinalis in the setting of acute
COVID-19. He was medically treated for NEC with improvement.!
Poor prognosis in NEC is tied to the presence of perforation, which can
be minimized by early detection and management.* Clinicians should
be on high alert for persistent viral load of COVID-19 and its seque-
lae, including PRES and NEC, in the most vulnerable pediatric patient

populations.

CONFLICT OF INTEREST

The authors declare that there is no conflict of interest to disclose.

Jacob Naman?
Nicole Saglamer?
Torun Yock®

John Pugh*
Gaetano Pastena”

Lauren Weintraub®

1Albany Medical Center, Albany, New York, USA

2Department? of Pediatrics, Albany Medical Center, Albany, New York, USA
3Department of Radiation Oncology, Massachusetts General Hospital,
Boston, Massachusetts, USA

4Department of Child Neurology, Albany Medical Center, Albany, New
York, USA

5Depart%meni% of Radiology, Albany Medical Center, Albany, New York, USA
6Department of Pediatric Neurooncology, Albany Medical Center, Albany,
New York, USA

Correspondence
Jacob Naman, Albany Medical Center, 42 New Scotland Ave, Albany,
NY, 12208, USA.

Email: namanj@amc.edu


https://orcid.org/0000-0002-2729-5318
https://orcid.org/0000-0001-6408-8011
mailto:namanj@amc.edu

LETTER TO THE EDITOR 30f3
WILEY >
ORCID Neurol. 2020;77(11):1440-1445. https://doi.org/10.1001/jamaneurol.
Jacob Naman ® https://orcid.org/0000-0002-2729-5318 2020.2687
Torun Yock © https://orcid.org/0000-0001-6408-8011 9. How J, Blattner M, Fowler S, Wang-Gillam A, Schindler SE.
Chemotherapy-associated  posterior  reversible encephalopa-
thy syndrome: a case report and review of the literature.
REFERENCES Neurologist. ~ 2016;21(6):112-117.  https://doi.org/10.1097/NRL.
1. Dolan SA, Mulcahy Levy J, Moss A, et al. SARS-CoV-2 persis- 0000000000000105
tence in immunocompromised children. Pediatr Blood Cancer. 10. Ufuk F, Bulgurcu E, Sari T. COVID-19-associated pancytopenia and
2021;68(12):629277. https://doi.org/10.1002/pbc.29277 typhlitis. Am J Emerg Med. 2021;45:685.e1-685.e3. https://doi.org/10.
2. Moragas M, Gomez S, Fernandez MF, et al. Case report: hyperin- 1016/j.ajem.2020.12.049
flammatory status in an immunocompromised child with a highly sus- 11. Rohani P, Karimi A, Tabatabaie SR, Khalili M, Sayyari A. Protein los-
tained viral load of SARS-CoV-2. Front Med (Lausanne). 2021;8:675282. ing enteropathy and pneumatosis intestinalis in a child with COVID 19
https://doi.org/10.3389/fmed.2021.675282 infection. J Pediatr Surg Case Rep. 2021;64: 101667. https://doi.org/10.
3. Truong TT, Ryutov A, Pandey U, et al. Persistent SARS-CoV-2 infection 1016/j.epsc.2020.101667
and increasing viral variants in children and young adults with impaired 12. Xiong LJ, Zhou MY, He XQ, Wu Y, Xie XL. The role of human
humoral immunity. medRxiv. 2021. https://doi.org/10.1101/2021.02. coronavirus infection in pediatric acute gastroenteritis. Pedi-
27.21252099 atr Infect Dis J. 2020;39(7):645-649. https://doi.org/10.1097/INF.
4. Kemp SA, Collier DA, Datir RP, et al. SARS-CoV-2 evolution dur- 0000000000002752
ing treatment of chronic infection. Nature. 2021;592(7853):277-282. 13. Rehman M, Gondal A, Khan S, Rehman NU, Molina J. Neu-
https://doi.org/10.1038/s41586-021-03291-y tropenic enterocolitis and rapid spontaneous resolution of portal
5. O'Loughlin L, Alvarez Toledo N, Budrie L, Waechter R, Rayner venous gas: a non-respiratory manifestation of COVID-19. Cureus.
J. A systematic review of severe neurological manifestations in 2020;12(7):e9445. https://doi.org/10.7759/cureus.9445
pediatric patients with coexisting SARS-CoV-2 infection. Neurol Int. 14. Alexander KM, Chan SS, Opfer E, et al. Implementation of bowel
2021;13(3):410-427. https://doi.org/10.3390/neurolint 1303004 1 ultrasound practice for the diagnosis and management of necrotis-
6. Princiotta Cariddi L, Tabaee Damavandi P, Carimati F, et al. Reversible ing enterocolitis. Arch Dis Child Fetal Neonatal Ed. 2021;106(1):96-103.
encephalopathy syndrome (PRES) in a COVID-19 patient. J Neu- https://doi.org/10.1136/archdischild-2019-318382
rol. 2020;267(11):3157-3160. https://doi.org/10.1007/s00415-020-
10001-7
7. Korkmazer B, Ozogul M, Hikmat E, et al. Posterior reversible SUPPORTING INFORMATION
encephalopathy syndrome in a pediatric COVID-19 patient. Pedi- m L . L
atr Infect Dis J. 2021;40(6):e240-e242. https://doi.org/10.1097/INF. Additional supporting information can be found online in the Support-
0000000000003130 ing Information section at the end of this article.
8. Abdel-Mannan O, Eyre M, Lobel U, et al. Neurologic and radio-

graphic findings associated with COVID-19 infection in children. JAMA


https://orcid.org/0000-0002-2729-5318
https://orcid.org/0000-0002-2729-5318
https://orcid.org/0000-0001-6408-8011
https://orcid.org/0000-0001-6408-8011
https://doi.org/10.1002/pbc.29277
https://doi.org/10.3389/fmed.2021.675282
https://doi.org/10.1101/2021.02.27.21252099
https://doi.org/10.1101/2021.02.27.21252099
https://doi.org/10.1038/s41586-021-03291-y
https://doi.org/10.3390/neurolint13030041
https://doi.org/10.1007/s00415-020-10001-7
https://doi.org/10.1007/s00415-020-10001-7
https://doi.org/10.1097/INF.0000000000003130
https://doi.org/10.1097/INF.0000000000003130
https://doi.org/10.1001/jamaneurol.2020.2687
https://doi.org/10.1001/jamaneurol.2020.2687
https://doi.org/10.1097/NRL.0000000000000105
https://doi.org/10.1097/NRL.0000000000000105
https://doi.org/10.1016/j.ajem.2020.12.049
https://doi.org/10.1016/j.ajem.2020.12.049
https://doi.org/10.1016/j.epsc.2020.101667
https://doi.org/10.1016/j.epsc.2020.101667
https://doi.org/10.1097/INF.0000000000002752
https://doi.org/10.1097/INF.0000000000002752
https://doi.org/10.7759/cureus.9445
https://doi.org/10.1136/archdischild-2019-318382

	Posterior reversible encephalopathy syndrome and necrotizing enterocolitis in a pediatric patient with medulloblastoma and COVID-19 infection
	CONFLICT OF INTEREST
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


