DOI:10.34084/bshr.1451451 e-ISSN 2587-1641

0034, Journal of Biotechnology and Strategic Health Research 0054,
' \ Ff \
% g Case Report / Olgu Sunumu % ;

% %,

rrsm http://dergipark.org.tr/tr/pub/bshr e

A Case of Pediatric Enteroviral Meningitis with a Travel History

Seyahat Oykiisii Olan Pediatrik Enteroviral Menenjit Olgusu
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Abstract

Enterovirus meningitis represents a common cause of meningitis worldwide. In this case study, a 5-year-old male with a
travel history presenting with persistent nausea, vomiting, fever and headache for 3 days is reported. The patient described
a fever of 39.5°C on the first day of symptom onset as well as decreased appetite and pain in the front right side of head. In
physical examination, initially there was no sign of stiff neck, however he had neck stiffness the following day, Kernig's sign and
Brudzinski's signs were positive. On admission, blood tests showed a slightly increased C-reactive protein and a normal white cell
count. He was admitted to the pediatrics service and a lumbar puncture was performed. Intravenous ceftriaxone and acyclovir
were empirically administered. Cerebrospinal fluid (CSF) analysis revealed lymphocytic pleocytosis, with normal protein and
glucose concentration. CSF molecular analysis was positive for enterovirus RNA. Cranial magnetic resonance imaging with
contrast was normal. Following confirmed diagnosis, ceftriaxone and acyclovir treatments were discontinued and he was given
supportive care. He successfully recovered and was discharged without any complication. This case report highlights that rapid
molecular testing favorably impacts patient management by improving antimicrobial stewardship through the reduction of
intravenous therapy, side effects and inpatient bed-days.
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Ozet

Enteroviral menenjit diinya ¢apinda yaygin goriilen bir viral menenjit tiiriidiir. Bu ¢calismada, 3 giin boyunca devam eden mide bulantisi,
kusma, ates ve bas agrisi sikayetleri ile bagvuran ve seyahat ykiisii olan 5 yasinda erkek olgu sunulmaktadir. Hasta, semptomlarin basladig:
ilk giin 39,5°C ates, istah kaybi ve bagin sag on kisminda agri ile acil servise bagvurdu. Fiziki muayenede, baslangigta ense sertligi goriilmese de
ertesi giin ense sertligi belirlendi. Kernig ve Brudzinski bulgular: pozitif idi. Bagvuru sirasinda yapilan testlerde C-reaktif proteinde hafif artis
ve beyaz hiicre sayisinin normal oldugu goriildii. Pediatri servisine yatirilan hastaya lomber ponksiyon yapildi. Ampirik olarak intravenoz seft-
riakson ve asiklovir uygulandi. Beyin omurilik sivist (BOS) analizinde normal protein ve glikoz konsantrasyonu ile birlikte lenfositik pleositoz
saptandi. BOS molekiiler analizi enteroviriis RNA agisindan pozitif bulundu. Kontrastl kraniyal manyetik rezonans goriintiileme normal idi.
Tammin dogrulanmasinin ardindan seftriakson ve asiklovir tedavileri durdurularak destek tedavisi baslandi. Hasta bagarili bir sekilde iyilesti
ve herhangi bir komplikasyon yasanmadan taburcu edildi. Bu olgu sunumu, hizlt molekiiler testlerin, intravenoz tedaviyi, yan etkilerini ve
yatili tedavi siiresini azaltarak antimikrobiyal yonetimi iyilestirdigini ve hasta yonetimini olumlu yonde etkiledigini vurgulamaktadir.
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INTRODUCTION
The human enteroviruses (HEVs) are small, non-envel-
oped, single-stranded RNA viruses belonging to the Picor-
naviridae family. They are among the most common virus-
es that infect humans. HEVs are associated with a range of
diseases, some of which involve the central nervous system
(CNS). The prototypical HEV poliovirus, is the causative
agent of paralytic poliomyelitis, while other HEVs are re-

sponsible for most cases of aseptic meningitis.’

There are currently more than 100 serotypes of HEVs
described. On the basis of the phylogenetic clustering,
these viruses have been assigned to four species; HEV-A,
HEV-B, HEV-C and HEV-D which include coxsackievi-
ruses, echovirures, polioviruses and other enteroviruses
based on serotypes other viruses, such as human rhino-
viruses (HRVs) A, B and C, the most frequent cause of
the common cold, have recently been added to this genus

based on their genetic properties.?

HEVs replicate in the human oropharynx and gastrointes-
tinal tract and are primarily spread by fecal-oral route. En-
teroviruses primarily infect individuals during the warm
months of summer and autumn, particularly when hygiene
measures are not adequately applied. Although most HEV
infections can be asymptomatic, they are associated with a
wide spectrum of clinical presentations such as hand, foot,
and mouth disease, conjunctivitis, acute myalgia, upper
and lower respiratory disease and severe syndromes of the
CNS including aseptic meningitis, encephalitis, paralyt-
ic myelitis, acute flaccid paralysis, and cerebellar ataxia.’?
HEVs are known to be the major causative agents of asep-
tic meningitis in many countries particularly during the
first year of life. The prevalence of enteroviral meningitis is
globally high, with an estimated 75.000 cases in the Unit-
ed States every year, making this type of meningitis highly

relevant to both patients and caregivers.

Meningitis is the inflammation of the meningeal mem-

branes that surround the brain and spinal cord.* It is a

serious condition with symptoms such as fever, headache,
vomiting, neck stiffness, and excessive drowsiness, which
requires urgent medical attention. Coxsackievirus (CV)
A9, A10, B3, and B5; echovirus (E) 4, 5, 9, 11, 19, and 30;
and EV-A71, 75, 76, and 89 have often been reported in
sporadic meningitis cases and epidemics.” The long-term
consequences of EV infection upon the CNS are mostly
unknown. However, these viruses are known to persist,
and the presence of viral RNA by itself has been shown
to be potentially pathogenic in certain cases. In addition,
EVs have been linked to autoimmune-like diseases such
as diabetes and chronic myocarditis, possibly due to the
long-term presence of viral material. Therefore, EVs may
be able to persist within the CNS and potentially cause
lasting neuropathology.

In this report, an aseptic meningitis case confirmed by cer-
ebrospinal fluid (CSF) RT-PCR for enterovirus in a 5-year-

old child with travel history was presented.

CASE PRESENTATION
A 5-year-old male presented to the emergency service of
a private hospital with persistent nausea, vomiting, fever
and headache for 3 days. The patient had a travel history
to Kazakhstan two weeks prior to symptom onset. Patient
described a fever of 39.5°C on the first day which gradually
improved as well as decreased appetite, nasal congestion
and pain in the front right side of his head. On physical
examination, the patient was conscious and was able to co-
operate with blood pressure 100/60mmHg, frontal sensi-
tivity and no sign of neck stiffness. Upon admission, blood,
oro-nasopharyngeal and throat samples were collected.
Patient’s COVID-19 (SARS-CoV-2), Group A streptococ-
cus and influenza A/B antigen test results were negative.
The patient was admitted to the pediatrics service. The
following day, upon physical examination, the patient had
neck stiffness and Kernig’s sign was positive. Laboratory
test results indicated a slight increase in C-reactive pro-
tein (CRP) level (0.63 mg/dL, normal range 0.00-0.50),
while the white blood cell count (4.8x10°/ul), neutrophil
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count (3,40x10%/ul) and lymphocyte count (0.70x10°/pl)
were within in the normal range. Furthermore, patients
serum alanine aminotransferase (ALT) (17 U/L), aspartate
aminotransferase (AST) (33 U/L), urea (20 mg/dL), and

creatinine (0.52 mg/dL) were at normal levels.

Following admission of the patient, empirical intravenous
ceftriaxone and acyclovir treatment was initiated. A lum-
bar puncture was performed. CSF pressure was normal at
11.5 cm/H20. CSF biochemical analysis indicated normal

levels of total protein and glucose levels (Table 1).

Table 1. Laboratory parameters and biochemical analysis of
patient’s cerebrospinal fluid (CSF) sample

Test Result Reference
Appearance Clear N/A
Pressure (cm/H20) 11.5 5-18
Glucose (mg/dL) 62.0 40-70
Total Protein (mg/dL) 32.2 15-45
Leukocyte cell count (/mm?) 53.0 <5

No bacterial growth was detected in CSF culture on blood
agar and eosin-methylene blue (EMB) agar. Blood culture
was not performed. The CSF analysis showed an elevated
leukocyte cell count of 53/mm?’. Gram staining of the CSF
indicated 1-3 polymorphonuclear leukocytes (PNLs). The
patient’s CSF sample was simultaneously analyzed using
RT-qPCR analysis with QIAstat-Dx Meningitis/Enceph-
alitis Panel (Qiagen, Hilden, Germany) and was positive
for enterovirus (Figure 1). No pathological findings were

detected in MRI with contrast.
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Figure 1. RT-qPCR amplification of enterovirus RNA in the
patient CSF sample
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The ceftriaxone and acyclovir treatments were discontin-
ued following the PCR result. The patient was managed
supportively with intravenous fluids and antipyretics. He
symptomatically improved during 7 days of admission
with no complication and was followed up to ensure no

neurological sequelae.

DISCUSSION
The current study represents a case of enteroviral menin-
gitis in a 5-year-old male patient with travel history pre-
senting with non-remitting headache, fever and loss of
appetite. Analysis of CSF revealed a positive enterovirus
RT-qPCR test, CSF pleocytosis with normal total protein
and glucose levels. The patient was diagnosed with entero-

viral meningitis using molecular testing.

Aseptic meningitis which occur during the summer or
fall is known to be commonly caused by non-polio EVs
such as coxsackievirus and echovirus. It is self-limiting
and only requires supportive treatment. However, clini-
cally enteroviral meningitis cannot be differentiated from
other CNS infections and has been associated with signifi-
cant morbidity, including hospitalization and impairment
of daily activities. Therefore, molecular testing represents
an important step towards making a confirmed diagnosis
and starting immediate appropriate therapy. While the
clinical course of enterovirus meningitis is benign and
there is no need for antibiotic administration in the case
of diagnosis, empirical therapy is usually preferred by the
clinicians in the case of a prognosis, until the test results
are obtained. In particular, syndromic testing platforms
have been proven to be valuable tools for the detection of
a large number of pathogens in clinical laboratories, with
short turnaround time and reduced hands-on-time. They
have also been reported to shorten the median time to op-
timal therapy from 14.68 h to 4.65 h.® In the current study,
although ceftriaxone and acyclovir prophylaxes were used
on patient admission, the antibacterial and antiviral treat-
ments were discontinued once the enteroviral meningitis

diagnosis was made. Therefore, rapid molecular testing
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platforms can be indicated to reduce the unnecessary use
of antibiotics as well as antivirals, which may also have im-
portant implications for antimicrobial resistance in a given

community.

The incidence of enteroviral meningitis has been described
to decrease with age, with the highest incidence observed
in infants and toddlers. The prevalence of enteroviral men-
ingitis is also reported to be higher in males.” Literature
indicates that up to two-thirds of patients with the disease
may have a CSF polymorphonuclear predominance when
examined early during the course of the illness. Repeat
lumbar puncture after 12-24 hours, if performed, usually
shows evolution to a lymphocytic predominance.® In the
current study, CSF microscopy showed a predominance of
PMN:s. In a previous report by Dawood et al., the authors
have reported an 18-year-old patient diagnosed with en-
teroviral meningitis via the detection of enterovirus RNA
by reverse transcriptase PCR in CSF, who had normal CSF
microscopy as well as CSF protein and glucose levels with-
in the normal range.’ This correlates well with the results
obtained in the patient described here, in which normal
CSF total protein and glucose levels were obtained. In a
cohort study of 72 cases of echovirus meningitis in Ger-
many, routine CSF analysis (pleocytosis, protein level) was
indicated to be an impractical tool for the discrimination
between enterovirus-positive and negative cases, but CSF
protein level was described to correlate with length of stay

in hospital."

Despite the generally good outcome of aseptic meningitis
presenting with milder clinical illness, there are rare in-
stances of complicated courses that can lead to persistent
neurological disability or even death, particularly in in-
fections due to EV71 serotype. Strategies for the contain-
ment of endemic diseases are focused on ensuring hygiene
measures to prevent the spread of viruses, as infectious
pathogens are known to be still be excreted via the feces

for few weeks after illness.

CONCLUSION
In conclusion, this study reports a case of pediatric enter-
oviral meningitis with a travel history, and highlights the
importance of early diagnosis of the infection via rapid
molecular testing to prevent the administration of unnec-

essary empirical therapy.
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