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Introduction
Enteroviruses consist of polioviruses, coxsackieviruses, 

echoviruses, and new varieties of enteroviruses that have a clearly 
different genome. Infection with enterovirus in newborns may 
result in mild to severe and even critical illness [2]. Unspecific 
febrile illness is the most common presentation of enteroviral 
infection. More severe infections may cause sepsis-like 
syndromes, myocarditis, meningitis, encephalitis, hepatitis, and 
even death. The mortality in the cases of myocarditis was 44% 
[3,4]. Newborns are susceptible to get enteroviruses infection 
via vertical transmission either trans placentally or at the time of 
delivery. The following case study describes a 38 weeks and 6 days 
gestational age neonate with meningitis and myocarditis caused 
by enterovirus.

Case Report
A male neonate was born through meconium contaminated 

amniotic fluid by cesarean section to a 30-year-old, gravida 2, 
para 2 mother at 38 weeks and 6 days gestational age and his 
birth weight was 3480g. The prenatal labs of the mother were 
all negative, her pregnancy was uncomplicated. The mother had 
febrile illnesses about 4 days before delivery. After giving birth, the 
mother had recurrence of fever and was treated with Ceftriaxone; 
Newborn APGARs were 10 and 10 at 1 and 5 minutes, respectively.  

 
After birth, he was kept in the room for mothers and infants for  
1 day. On the 2nd day, the neonate was noted to be drowsy and 
with a body temperature of 37.8℃. No action has been taken other 
than encouraging breastfeeding. On the 3rd day, the neonate was 
grunting, with reduced tone. He was transferred to the NICU and 
received oxygen. The laboratory tests showed that the leukocyte 
(WBC) count was 8500/ml (lymphocytes, 25.5%; neutrophils, 
65.0%) and the level of C-reactive protein (CRP) was 12.0mg/L. A 
chest X-ray showed no infiltrates. The TORCH tests were negative. 
We started with meropenem and vancomycin considering 
early-onset neonatal sepsis. The fever persisted, and lumbar 
puncture was performed on the 4th day of hospital. Examination 
of cerebrospinal fluid showed that the number of WBC was 1840/
ml (lymphocytes, 10%; neutrophils, 60%; monocytes 30%), the 
glucose level was 2.0mmol/L and the study of protein level was 
227.1 mg/dl. The PCR of enterovirus was positive but the latex 
agglutination tests for bacteria were all negative. The neonate was 
diagnosed with enteroviral meningitis and treated three times 
with IVIG (100 mg/kg/day). On hospital day 7, the breathing 
rate was 80 breaths/min and the heart of the newborn was 200 
beats/min. EEG showed paroxysmal supraventricular tachycardia 
and frequent ventricular premature beats. A repeated CSF study 
showed that the leukocyte count was 180/ml (lymphocytes, 
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Abstract

Enteroviral infection is very common in newborns. Most newborns recover without serious complications [1]. Invasive neonatal enterovirus 
infection is rare but often fatal and should be considered in the differential diagnosis with sepsis [2]. We report a case of a neonate who got 
meningitis and myocarditis caused by enterovirus. A 2-day-old neonate presented with fever. He was diagnosed with enteroviral meningitis. The 
neonate was hospitalized treated with intravenous immunoglobulin (IVIG) and antibiotics. However, he was diagnosed myocarditis subsequently. 
Despite those treatment, the newborn ultimately died. We reported a case of myocarditis developing after the diagnosis of enteroviral meningitis. 
Physicians need to pay attention to clinical conditions of newborns during the treatment of enteroviral infections in newborns.
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50%; neutrophils, 20%; monocytes 30%), the glucose level was 
2.34mmol/L and protein level was 181.7mg/dl. Laboratory tests 
showed a leucocyte count of 11200/ml (lymphocytes, 37.1%; 
neutrophils, 37.2%) , C-reactive protein (CRP) of 18.1mg/L, 
alanine transaminase level of 56U/l , aspartate transaminase 
level of 128 U/l, lactate dehydrogenase level of 1102U/l, B-type 
natriuretic peptide(BNP) level of >25000pg/ml and creatine 
phosphokinase level of 400U/l. Troponin-I and Creatinine 
kinase muscle brain (CK-MB) increased to 6.97ug/l and 275u/L, 
respectively. His blood gas was normal, but his chest x-ray revealed 
pneumonia. Echocardiography showed mitral regurgitation, 
decreased wall motion, small amounts of pericardial effusion 
with left ventricular ejection fraction of 33.2% and atrial septal 
defect. Acute respiratory failure and myocarditis was diagnosed. 
Ventilator care, diuretics, cardiotonic was administered; despite 
the treatment, symptoms were exacerbated and ultimately fatal. 
Written informed consent was obtained from the parents of the 
newborn. This study was approved by the Ethics Committee of 
Jiaxin Maternity and Child Health Care Hospital.

Discussion
More than 100 serotypes have been identified to date 

[5]. New types of enteroviruses have a distinctly different 
genome. Enteroviruses are small RNA viruses belonging to the 
Picornaviridae family. EVs are known to be the leading cause of 
febrile and aseptic meningitis in neonates, as well as potentially 
lethal neonatal infections such as meningoencephalitis, hepatitis, 
and myocarditis. Intrauterine infection is rare, but it can be rapidly 
fatal [6,7]. 60-70% of newborns diagnosed with enterovirus 
infection are infected at the time of delivery in the first 10 days of 
life. The risk factors for critical neonatal disease include the absence 
of neutralizing antibody, prematurity, maternal illness during the 
perinatal period, early age, and more virulent viruses infection 
[8]. The diagnosis of EV infection has been based on positive 
viral culture, nasopharyngeal swab, stool or cerebrospinal fluid. 
However, new nucleic acid amplification methods such as PCR for 
viral RNA identification are more sensitive and have replaced viral 
culture as standard [9,10]. In our case, enterovirus was detected 
by RT-PCR in cerebrospinal fluid. Meningitis and myocarditis 
in neonates can cause significant long-term morbidity [9]. 
Immunoglobulin has been used in neonates as a therapeutic agent, 
but clinical efficacy has not been demonstrated. Specific antiviral 
treatment is not available. Therefore, the treatment is favorable 
and adapted to dysfunction of organs, including cardiotonic and 
ventilation. This case study describes a rare case of meningitis 
and myocarditis after a diagnosis of enteroviral infection. It is 
important for physicians to remember that enteroviral infections 
have a poorer prognosis in neonates than in older children.

Conclusion
Neonatal meningitis and myocarditis caused by enterovirus 

are rare but often fatal and should be considered in the differential 
diagnosis in febrile neonates. For clinicians caring for neonates, 
it is important to consider a general differential diagnosis in 
neonates with sepsis-like illness. virologic diagnosis can be done 
quickly by polymerase chain reaction (PCR). Early treatment and 
prevention measures are the only guarantors of a reduced in 
morbidity and mortality.
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