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Introduction

In December 2019, coronavirus 2019 (severe acute respiratory
syndromecoronavirus2) appeared inChina. It rapidlyexpand-
ed in China and worldwide.1 It is now referred to as coronavi-
rus disease 2019 (COVID-19).1 The disease is usually milder in
children than in adults, and it may be associated with non-
specific symptoms.2 In a reviewarticle (January 1 toMarch 18,
2020), 1 to 5% of all COVID-19 cases were found in children.3

One study suggested that approximately 16% of children with
COVID-19 were asymptomatic, 19% had upper respiratory
infection, and 65% pneumonia.4 The most common symp-
toms of the disease include cough (48.5%), pharyngeal erythe-
ma (42.2%), and fever (41.5%).4 Diarrhea, fatigue, rhinorrhea,
andvomitingare lesscommon.4Wangetal reported that36.4%
of adults with COVID-19 had neurological symptoms, includ-
ing headache, dizziness, weakness, cerebral hemorrhage,
and infarction.5 This study indicated that despite the high

incidence of cerebral hemorrhage in patients with COVID-19,
the physiological relationshipbetweenCOVID-19and cerebral
hemorrhage is still unclear.5 Filatov et al discussed a 74-year-
old patient with encephalopathy and decrease of conscious-
ness in the field of COVID-19.6 So far, there are no reliable
reports of neurological manifestations in children. Our pur-
pose is to report thepresenceofneurologicalmanifestations in
infantswith COVID-19. Health care providers should be aware
that childrenwith COVID-19mayalso have a clinical picture of
neurological involvement.

Case Presentation

A 65-day-old female infant was brought to Mousavi Hospital
in Zanjan (Iran) due to poor feeding, weakness, lethargy, and
occasional cough. She is the first child of nonconsanguineous
parents born by cesarean section with a birthweight of
3,400 g. The current weight was 6,000 g, indication of a
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Abstract The main manifestations of novel coronavirus usually include fever and cough.
Neurological manifestations have not been properly identified in children. A 65-day-
old infant was hospitalized due to poor feeding, weakness, lethargy, and occasional
cough. She suffered several seizures during her hospitalization. The brain computed
tomography scan depicted a minor hemorrhage. Due to the exacerbation of her
condition during hospital stay and the presence of respiratory symptoms in her
parents, coronavirus disease was suspected. Reverse transcription–polymerase chain
reaction (PCR) of coronavirus was positive for both: child and parents. In children with
neurological manifestations such as lethargy, recurrent seizures, cerebral hemorrhage,
and clinical evidence of respiratory symptoms in his/her relatives, PCR testing for
coronavirus is recommended.
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good growth. She was being breastfed. The parents them-
selves complained of fever and cough for several days, and
themother still coughed. The infant was initially restless and
agitated without fever, but with tachypnea (respiratory rate
56 per minute) and tachycardia (pulse rate 190 per minute).
Her past medical history was significant for very mild- and
low-energy trauma, but there were no bruises (ecchymosis)
or scratches suggesting trauma in any part of the body. This
trauma could not justify the clinical manifestations due to its
very mild nature. She was immediately transferred to the
pediatric intensive care unit. The first step of the manage-
ment was to evaluate for infections, which required the
culture of the blood, urine, and cerebrospinal fluid (CSF)
samples. Fluid therapy was started, and then the necessary
paraclinical tests especially blood and urine cultures were
sent. After admission, short-generalized seizures occurred,
and were controlled with diazepam (0.2mg/kg over
2minutes IV administration) and phenytoin (20mg/kg load-
ing dose). Then brain computed tomography (CT) scans were
performed, which showed a hyperdense center with a diam-
eter of 5mm in the cortical part of the left temporal lobe,
indicative of hemorrhage (►Fig 1). It was not possible to
perform LP due to this hemorrhage, and the child was
continued on supportive care and maintenance therapy. As
she presented with sepsis-like symptoms and leukopenia,
treatment was started with broad-spectrum antibiotics:
vancomycin (15mg/kg/q6h made by Exir Pharmaceutical
Co., Iran) and meropenem 40mg/kg/q8h made by Dana
Pharmaceutical Co., Iran). On the other hand, as there was
evidence of respiratory symptoms in her parents and coinci-
dence with coronavirus epidemic, COVID-19 was suspected.
reverse-transcription polymerase chain reaction (RT-PCR)
assay was performed in child and her mother by throat
sampling. The infant was isolated. Before the PCR results
were available, generalized-seizures occurred several times,

which were controlled with diazepam and phenobarbital
(10mg/kg loading dose) in addition to phenytoin. A new
brain CT scan was conducted, but no changes were observed
in the brain lesion. Electroencephalogram (EEG) showed low
voltage slow- wave activity. This finding suggested the
possibility of a diffuse cerebral phenomenon such as enceph-
alopathy or viral encephalitis.7 The chest X-ray was normal.
Blood and urine cultures were negative. The results of the
laboratory tests were as noted below:

White blood cell count¼ 1.4� 103/µL (L: 68%, N: 30%),
(normal range: 4–10� 103/µL), hemoglobin¼ 10.1 g/dL, plate-
let count¼ 183� 103/µL (normal range: 150–450� 106/µL),
blood sugar¼ 110mg/dL (normal range: 50–115mg/dL),
calcium¼ 9.4mg/dL (normal range: 8–13mg/dL), sodium¼
139mEq/L (normal range: 136–146mEq/L), potassium¼
4.5mEq/L (normal range: 3.5–5.1mEq/L), c-reactive protein¼
3mg/dL (normal range: < 5 Negative), prothrombin time
¼ 13 seconds (normal range: 11–14 seconds), international
normalized ratio¼ 1, prothrombin time¼ 38.7 seconds (nor-
mal range: 24–40 seconds), lactate dehydrogenase¼ 761 U/L
(normal range: 230–460 U/L)

The RT-PCR of coronavirus was positive in both infant and
mother. Based on the results, the diagnosis of COVID-19 was
confirmed. Hydroxychloroquine (1.5mg/kg/q12h made by
Tehran Daru Company., Iran) was added to the treatment.
Weakness and lethargy gradually disappeared within a week,
and the child regained her appetite. The clinical symptoms
completely improvedwithsupportive care, antibiotics, hydrox-
ychloroquine, and anticonvulsants. The seizures did not recur.
Finally, after 14 days, she was discharged from hospital. Home
treatmentwith oral phenytoin (5mg/kg/day) and phenobarbi-
tal (5mg/kg/day) was prescribed. At present, she is being
followed and her condition is completely satisfactory.

Discussion

The clinical symptoms of COVID-19 are relatively milder in
children than in adults and usually include fever and respira-
tory distress. Of course, other manifestations such as sore
throat, upper respiratory tract infections, and gastrointestinal
symptoms may also be seen.2 Cerebral involvement and
neurological manifestations have not been reported in chil-
dren,8 but in adults especially in the elderly, encephalopathy
and other neurological problems have been reported.5,6 In
some adult studies, central nervous system (CNS) symptoms
such as dizziness, weakness, lethargy, and unstable gait were
reported.5 In some cases, even cerebral hemorrhage was
evident.5 Although research in this area is very limited, there
is a theory that postulates that a cerebral hemorrhage could
follow a COVID-19 infection.5 In searching the literature, we
did not find any COVID-19-related neurological manifesta-
tions in children.9

In our case, in addition to the symptoms of COVID-19, there
was thehistoryofmild trauma. It shouldbenoted that hermain
symptoms were present before the trauma. This trauma hap-
pened during her transfer to thehospital, and it had a verymild
and negligible nature. So, given the mild nature of the trauma
and EEG findings, it could be possible that the bleeding and

Fig. 1 The brain computed tomography scan of a 2-month-old infant
with coronavirus disease 2019.
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seizurescouldberelated tothetotheCOVIDdisease. Inaddition,
coagulopathy disorders, as one of the causes of the cerebral
hemorrhage, were ruled out due to the normal coagulation
tests. Based on these findings, it can be reasonably concluded
that the cause of bleeding was the coronavirus infection.

Although the definitive diagnosis of viral encephalitis
depends on the identification of the virus from the CSF, the
clinical evaluationof neurologicalmanifestations is also impor-
tant for diagnosis. Based on neurological symptoms, including
poor feeding, weakness, lethargy, recurrent seizures, and EEG
findings, we suggested the possibility of encephalitis.

It is recommended that, in children presenting with
neurological and respiratory symptoms, especially if there
is clinical evidence of respiratory symptoms in their rela-
tives, leukopenia and increased LDH in her blood tests,
COVID-19 should be considered. It should be noted that in
most cases published in the literature, such as our patient,
the infected child with coronavirus has a history of close
contact with this infection in his/her relatives.8–11 As a
result, immediate isolation is important to prevent the
spread of the disease. In cases where COVID-19 is confirmed,
more accurate and specific treatment can be provided.
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