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Introduction
Neuroblastoma accounts for 8–10% of childhood tumors and is 

responsible for a significant proportion of pediatric cancer mortality. 
It typically presents in the adrenal glands or paravertebral chains, 
with manifestations such as abdominal mass, pain, paraneoplastic 
syndrome, or metastatic spread.1,2

Opsoclonus-myoclonus syndrome (OMS) is a rare neurological 
manifestation associated with neuroblastoma—approximately 2–3% 
of cases—involving eye movements (opsoclonus) and multiple 
myoclonic jerks. This condition usually has an autoimmune 
component, with variable response to immunotherapy, and can leave 
chronic neurological sequelae.1,2

Since the COVID-19 pandemic, cases of post-COVID OMS or 
OMS triggered by SARS-CoV-2 have been reported in patients with 
no evidence of malignant tumor, suggesting a possible post-infectious 
effect or facilitator of autoimmune expression. For example, Ishaq et 
al., reported a case of post-COVID-19 SLE in Pakistan.1,2

Wiegand et al., described a similar case with sensitivity to 
immunotherapy during active infection.2

However, the documented coexistence of neuroblastoma 
and SARS-CoV-2 in childhood is extremely rare. One report 
noted asymptomatic reactivation of SARS-CoV-2 in a girl with 

neuroblastoma.1 Furthermore, the literature on COVID-19 in children 
with cancer suggests that while most have a mild course, there is a risk 
of complications, therapeutic interruption, and mortality, especially in 
resource-limited settings.1,2

This report aims to provide a “sentinel case” of neuroblastoma 
with rapidly aggressive progression in the context of SARS-CoV-2 
infection and to discuss possible biological and clinical mechanisms 
that may support this association.

Case report
A 1-year-old female patient, previously healthy, presented with 

two eye traumas secondary to opsoclonus-myoclonus syndrome, 
which had been evolving for two months, in addition to fever spikes 
that were difficult to control. She was admitted to a tertiary hospital, 
where a complete blood count revealed severe anemia (Hb <7 g/
dL). PCR for SARS-CoV-2 was positive. Thoracoabdominal X-ray 
revealed a mediastinal mass and retroperitoneal extension. During 
hospitalization in the COVID ward, she presented with a highly 
progressive onset of retrocular infiltration with ecchymosis and 
raccoon eyes at 3 days, which she had not presented upon admission, 
as well as deviation of the tongue to the left side due to infiltration. 
An orbital and bone biopsy was performed, with a diagnosis of 
undifferentiated neuroblastoma in orbital tissue and bone marrow.
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Abstract

Introduction: Neuroblastoma is the most common extracranial solid tumor in childhood, 
derived from neural crest cells. Neurological manifestations involving the brain or meninges 
are rare and usually indicate disseminated disease with a poor prognosis. Opsoclonus-
myoclonus syndrome (OMS) is a rare paraneoplastic presentation associated with 
neuroblastoma in a small percentage of cases. Its coexistence with SARS-CoV-2 infection 
is almost unknown and raises questions about viral mechanisms that could modulate tumor 
progression or immune response.(1,2)

Clinical case: We describe a 1-year-old girl with progressive OMS symptoms for two 
months, severe anemia, and fever. During her hospitalization, SARS-CoV-2 infection was 
confirmed, and radiological findings of mediastinal mass and retroperitoneal infiltration 
were observed. Upon admission, there were no relevant findings on physical examination.

Discussion: Hypotheses about the interaction between SARS-CoV-2 and neuroblastic cells 
(possible viral tropism, inflammatory modulation, effects on the tumor microenvironment) 
are discussed. Previous reports of WHO post-COVID or coexisting with viral infection are 
reviewed, as well as recent data on the course of COVID-19 in pediatric oncology patients. 
Although most children with cancer have mild COVID, the overlap of immunosuppression 
and malignant tumor could favor more aggressive dissemination or progression. A 
systematic series reports that, in pediatric cancer patients infected with SARS-CoV-2, 
approximately 11% developed severe COVID, with higher morbidity and mortality. (1,2)

Conclusions: This case reinforces the need for close monitoring of pediatric cancer patients 
during the pandemic, especially when they present with atypical neurological symptoms. 
The possibility that SARS-CoV-2 acts as a “second hit” that accelerates tumor progression 
should be explored with larger research and clinical studies.
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Given the advanced stage of the tumor and the systemic and 
neurological deterioration, the patient was treated with chemotherapy. 
However, despite supportive therapies, the disease progressed rapidly 
in a short period of time, suggesting unusual aggressiveness in the 
presence of infection (Figures 1–4).

Figures 1 and 2 CT scan of the skull and abdomen and pelvis showing 
neuroblastoma infiltration.

Figures 3 and 4 Retro-orbital infiltration with ecchymosis and raccoon eyes.

Discussion 

Potential mechanisms of SARS-CoV-2/neuroblastoma 
interaction

(i)	 Viral tropism and receptors in neuroblastic cells 
Although there are no systematic studies in human 
neuroblastoma, the presence of the ACE2 receptor and 
TMPRSS2 protease in neuronal cells and nervous tissues 
suggests that SARS-CoV-2 could have direct access to 
cells of the nervous system, or tumor microenvironments.2,3 
In addition, there are hypotheses that nerve precursor cells 
express coronavirus-facilitating receptors, although the evidence 
is still in its infancy.2,3

(ii)	 Inflammatory modulation and tumor microenvironment 
SARS-CoV-2 infection induces an “inflammatory storm” 
with cytokine release (IL-6, TNF, IL-1β), complement system 
activation, and oxidative stress. In the context of a tumor, this 
inflammatory environment could promote tumor angiogenesis, 
malignant cell migration, or resistance to immune control.2,3

(iii)	 Immune dysregulation and autoimmune effects 
In WHO, it is believed that there is an autoimmune response 
against neuronal antigens shared between tumors and 
the nervous system. Viral infection can act as a trigger 
for the antitumor immune response or as a «second 
hit» that precipitates a failure in immune regulation. 
Cases of OMS triggered by SARS-CoV-2 (in the absence of 
tumor) support this possibility.2,3

COVID-19 in children with cancer: clinical implications

(i)	 In a systematic review of pediatric cancer patients infected with 
SARS-CoV-2, the majority (40–50%) had mild or moderate 
disease, and only 11% had severe infection.2–4

(ii)	 COVID-attributable mortality in this population has been low 
but not zero; interruption of cancer treatment (chemotherapy, 
immunotherapy) has been a recurring problem.2,3

(iii)	In a study of pediatric cancer cases, chemotherapy was 
postponed in 12.7% of patients with SARS-CoV-2; however, no 
fatal complications directly related to COVID were observed in 
that cohort.2,3,5

(iv)	Millen et al. reported that, despite immunosuppression, children 
with cancer did not appear to have an increased risk of severe 
COVID compared to the general pediatric population, although 
data are limited.5

Comparisons with other WHO post-COVID reports

Although the literature is scarce, there are reported cases of SLE 
triggered after SARS-CoV-2 infection without a detectable tumor:

(i)	 In one case in Pakistan, post-COVID OMS was documented 
and successfully treated with corticosteroids and 
immunomodulators.1

(ii)	 In another report, OMS symptoms intensified during active 
SARS-CoV-2 infection, with improvement after immunological 
treatment.2

(iii)	A review of cases of ataxia/myoclonus after COVID shows that 
neurological symptoms can appear from 3 days to 6 weeks after 
infection, with mild to moderate pneumonia predominating, 
without abnormal findings on neuroimaging or CSF in most 
cases.2,3

Our case is distinguished by the combination of active tumor, 
viral infection, and fulminant neurological progression, making it an 
extreme case and possibly representative of synergistic interaction 
between virus and malignancy in pediatrics.

As this is a single case, causality cannot be established; the viral 
infection may have been incidental or in addition to other predisposing 
factors.

The absence of serological data, cytokine profiles, or immunological 
studies limits mechanistic interpretation.

Similar cases need to be collected, and collaborative multicenter 
surveillance and experimental studies in SARS-CoV-2-infected 
neuroblastoma cell models are required.

Conclusions
The coexistence of SARS-CoV-2 infection with pediatric 

neuroblastoma may be associated with aggressive progression and 
unusual neurological manifestations such as opsoclonus myoclonus 
syndrome. This is because SARS-CoV-2 could exert effects on the 
tumor microenvironment, promote inflammation, and modulate the 
antitumor immune response, although this requires more extensive 
studies. The pandemic caused delays and interruptions in the timely 
diagnosis and management of childhood cancer, disproportionately 
affecting low- and middle-income countries. This review is therefore 
vitally important to prevent future interruptions in the care of pediatric 
patients, reinforcing neurological and oncological surveillance during 
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viral episodes, and the appearance of atypical cerebral signs should 
raise suspicion.

It is important to promote reports of similar cases in order to continue 
conducting multicenter research on tumor-virus mechanisms.6–9

Acknowledgments
None.

Ethical approval
The case report was prepared in accordance with the principles 

of the Declaration of Helsinki. The anonymity of the patient and the 
confidentiality of clinical data were ensured.

Conflict of interest
The author declares no conflict of interest.

Funding
This work did not receive external funding.

References
1.	 Ishaq H, Durrani T, Umar Z, et al. Post-COVID opsoclonus myoclonus 

syndrome: A case report from Pakistan. Front Neurol. 2021;12:672524. 

2.	 Wiegand SE, Mitchell WG, Santoro JD. Immunotherapy responsive 
SARS-CoV-2 infection exacerbating opsoclonus-myoclonus syndrome. 
Mult Scler Relat Disord. 2021;50:102855.

3.	 Schlage S, Lehrnbecher T, Berner R, et al. SARS-CoV-2 in pediatric 
cancer: a systematic review. Eur J Pediatr. 2022;181(4):1413–1427. 

4.	 Węcławek-Tompol J, Zakrzewska Z, Gryniewicz-Kwiatkowska O, et 
al. COVID-19 in pediatric cancer patients is associated with treatment 
interruptions but not with short-term mortality: a Polish national study. J 
Hematol Oncol. 2021;14(1):163. 

5.	 Millen GC, Arnold R, Cazier J-B, et al. Severity of COVID-19 in children 
with cancer: Report from the United Kingdom paediatric coronavirus 
cancer monitoring project. Br J Cancer. 2021;124(4):754–759. 

6.	 Majeed A, Wright T, Guo B, et al. The global impact of COVID-19 on 
childhood cancer outcomes and care delivery - a systematic review. Front 
Oncol. 2022;12:869752. 

7.	 Hsu M, Tejani I, Shah N, et al. Review of Opsoclonus-Myoclonus Ataxia 
Syndrome in pediatric patients. Children (Basel). 2024;11(3):367. 

8.	 Altunsoy A, Kemirtlek N, Araz H, et al. A rare clinical presentation of 
COVID 19: opsoclonus-myoclonus ataxia syndrome. J Infect Dev Ctries. 
2024;18(2):188–194.

9.	 Ismail II, Kamel WA, Kilany A. Opsoclonus myoclonus ataxia syndrome 
following COVID-19 infection. Acta Neurol Belg. 2023;123(2):715–716.

https://doi.org/10.15406//jpnc.2025.15.00604
https://pubmed.ncbi.nlm.nih.gov/34163427/
https://pubmed.ncbi.nlm.nih.gov/34163427/
https://pubmed.ncbi.nlm.nih.gov/33677410/
https://pubmed.ncbi.nlm.nih.gov/33677410/
https://pubmed.ncbi.nlm.nih.gov/33677410/
https://pubmed.ncbi.nlm.nih.gov/35006377/
https://pubmed.ncbi.nlm.nih.gov/35006377/
https://pubmed.ncbi.nlm.nih.gov/34635137/
https://pubmed.ncbi.nlm.nih.gov/34635137/
https://pubmed.ncbi.nlm.nih.gov/34635137/
https://pubmed.ncbi.nlm.nih.gov/34635137/
https://pubmed.ncbi.nlm.nih.gov/33299130/
https://pubmed.ncbi.nlm.nih.gov/33299130/
https://pubmed.ncbi.nlm.nih.gov/33299130/
https://pubmed.ncbi.nlm.nih.gov/35463381/
https://pubmed.ncbi.nlm.nih.gov/35463381/
https://pubmed.ncbi.nlm.nih.gov/35463381/
https://pubmed.ncbi.nlm.nih.gov/38539402/
https://pubmed.ncbi.nlm.nih.gov/38539402/
https://pubmed.ncbi.nlm.nih.gov/38484346/
https://pubmed.ncbi.nlm.nih.gov/38484346/
https://pubmed.ncbi.nlm.nih.gov/38484346/
https://pubmed.ncbi.nlm.nih.gov/35836090/
https://pubmed.ncbi.nlm.nih.gov/35836090/

	Title
	Abstract 
	Keywords
	Introduction 
	Case report 
	Discussion  
	Conclusions 
	Acknowledgments 
	Ethical approval 
	Conflict of interest 
	Funding 
	References 
	Figures 1 and 2
	Figures 3 and 4

