CLINICAL CASE LETTERS

M etagenomic Next-Generation
Sequencingin Central Nervous System
Angiostrongyliasis

Angiostrongylus cantonensis is a zoonotic pathogen that is the
most common cause of eosinophilic meningitisworldwide. Dueto
the lack of avalid diagnostic method, most cases are diagnosed
clinicaly. Although reverse transcription-polymerase chain
reaction (RT-PCR) is recognized increasingly as the diagnostic
method of choice, whenitisnot available, aserum enzymelinked
immunosorbent assay (ELISA) is preferred. When thesetestsare
negative, the diagnosis is difficult. Although A. cantonensis
presents as eosi nophilic meningitisand hasagood outcome, there
are still afew casesthat may develop fatal meningoencephalitis.
M etagenomic next-generation sequencing (MNGS) isan emerging
method with apotential for pan-pathogen screening. Wereport two
brotherswith eosinophilic meningitis. Traditional microbiological
and cytopathological detection methods failed to make a clear
diagnosis. We detected A. cantonensisin the CSF of one of them
using mMNGS, enabling clear diagnosesfor both and ensuring that
they werecuredinatimely manner.

A 8-year-4-month-old boy was admitted to our tertiary
teaching hospital in western China with the chief complaint of
paroxysmal headache for 22 days. It was afrontal lobe headache
and accompanied by malaise. Whilehehad nofever, hehad blurred
vision, paresthesia, vomiting, convulsions, and an altered state of
consciousness. He was diagnosed with rhinosinusitis in two
different hospital sand administered oral or intravenousanti-biotics
empirically; however, therewasnorelief of symptoms.

Simultaneoudly, his 10-year-9-month-old elder brother
developed dizziness and was admitted to our hospital. Both
reported having consumed uncooked snails one week prior to the
onset of symptoms, aspart of traditional Chinesemedicine.

On examination of the older child, temperature was 36.4°C,
heart rate 116/min, respiration rate 24/min, and blood pressure 120/
76 mmHg. He was conscious and cooperative. No peripheral
lymphadenopathy was observed. Systemic examination of respi-
ratory and cardiovascular system, and abdominal examinations
were normal. There were no signs of crania nerve palsy or foca
neurologic deficits. Meningeal signs, including Kernig sign,
Brudzinski sign, and nuchal rigidity wereabsent. Babinski Sgnwas
also absent. The hematological tests indicated a white blood cell
count of 13.9x10%L, an eosinophil count of 54.0%, ahemoglobin
level of 134 g/L, and aplatelet count of 379x10%L . The C-reactive
proteinlevel waslessthan 0.5 mg/L. Theliver and kidney function
tests, and stool microscopy werenormal. The magnetic resonance
imaging (MRI) of the brain demonstrated scattered abnormal
signasinthebilatera cerebral hemispheresand theleft cerebellum.
An abnormal signal was also noted in the right parieto-occipital
sulcus. Cerebrospind fluid (CSF) exami-nation revealed awhite
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blood count of 560 cells per mm?3 (75% eosinophils), an elevated
proteinlevel (760 mg/L), and adecreased glucoselevel of (25 mg/
dL). The chloride and adenosine deaminase concentrations were
normal. The Gram stain, Indiaink stain, and acid-fast stain of the
CSFwered| negative. The CSF culturesfor bacteriaand fungi were
negative. Theresultsof the physical examination, blood tests, and
CSFfindingsintheyounger child weresimilar to theresultsof the
older brother.

A diagnosisof eosinophilic meningitiswas madebased onthe
presence of CSF eosinophilia. A. cantonensisinfectionwashighly
suspected, as it is the most common parasitic etiology for
eosinophilic meningitisand isdue to known exposuretoinfective
larvae. The serum antibodies for the common parasites were
negative. The CSF samplewas sent for MNGS. The specific DNA
of A. cantonensis was detected in the CSF with mNGS, and 106
uniquereadswereidentified. Thecoverageof theidentified parasite
genome, cal culated by mapping the detected reads, was 0.0039%.
Therefore, the younger brother was diagnosed definitively with
CNSangiostrongyliasis.

The two patients were administered albendazole (15 mg/kg/
day) in combination with prednisone (1 mg/kg/day, which was
gradudly discontinued over two weeks). The symptoms were
relieved noticeably, and the patient did not complain of any
headacheor dizziness. Onemonth later, arepeat routineblood test
showed a white blood cell 6.6x10%L (8% eosinophils), and a
repeated CSF analysis showed adecreased cell count of 165 cells
per mm?3 (45% eosinophils), and norma levels of protein and
glucose.

Theexigting literature showsthat the severity of A. cantonensis
diseaseand mortdlity in childrenissignificantly higher thanthat in
adults[2]. Inhumans, ingested third-phaselarvae arenot mature but
areaggressivemigrators. Neurological symptomsoccur 2-35 days
after infection. Eosinophilic meningitiscaused by A. cantonensisis
a sdf-limiting illness in which headaches, non-focal neurologic
findings, and crania nerve involvement are the most common
symptomsand signs. Encephdlitisisarelatively rarecondition[3].
In acase report in which an infant with infection presented with
long-term fever without other symptoms, the CSF also showed
characteristic eosinophilia [4]. There have also been cases of
transverse myelitis being reported [5]. In a prospective study that
followed up on three previous studies, Chotmongkol, et a. [6]
confirmed that a 2-week course of corticosteroids shortened the
duration of headache and reduced the need for repeated lumbar
punctures. The study concluded that corticosteroids plus
abendazole were no better than corticosteroids aone. However,
somescholarsbelievethat corticosteroidsare beneficial for severe
patients, and that the dose can be increased when warranted [2].
The cases reported were not from an area that is knwon to be
endemic to this parasite. The confirmation of the diagnosis
underscoresthe utility of mMNGSfor CNSinfectionswith unknown
pathogens. Giventheexpanding endemicregionsof A. cantonensis
duetotransportationlogisticsand globa warming, cliniciansshould
beaware of the possibility of the occurrence of A. cantonensisand
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theutility of MNGSwhen etiological diagnosisisdifficult.
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MI1S-C Triggered by Omicron Variant of
SARS-CoV-2

World Health Organi zation (WHO) designated the new variant of
SARS-CoV-2 (B.1.1.529) as Omicron on November 26, 2021
[1]. Analyzing the initial cases of Omicron in South Africato
assess the clinical severity of cases, Walter and colleagues
concluded that compared to Delta variant, the odds of
hospitalization dueto severe disease wereless[2]. Even though
the severity is likely to be mild, its impact on children and
subsequent devel opment of M1S-C isunknown.

Pediatric hospitalization due to Omicron in Gauteng
Province of South Africa, was noted to be more when compared
to the previous waves. During a six-week period, there were
nearly 6,287 children with Omicron and four children in their
series died, not because of COVID-19, but due to underlying
comorbidity [3]. No case of MIS-C wasreported in their series.
India detected its first Omicron case on December 2, 2021, in
Karnataka. Wereport what we believeto bethefirst case of MIS-
CduetoOmicroninindia

A 3-year-old male child presented to us on January 4, 2022
with fever for 6 days and macul opapular rash over thetrunk and
extremities, bilateral non purulent conjunctival congestion and
abdominal painwith vomiting. Both the parents of thischild had
PCR confirmed mild COVID-19 a week before. Clinica
examination did not reveal any features of tropical infections
suchasdengueor entericfever. Sincechild had fever >3 dayswith
mucocutaneous and gastrointestinal involvement, MIS-C was
considered and further investigationswere done. Complete blood
count and inflammatory markers revealed leukocytosis and
significantly elevated CRP and hypoalbuminemia (Table 1).
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Given the epidemiology, reversetranscriptase polymerase chain
reactionfor COVID-19wasdone, whichwas positive (Ct value—
12.9). Child had all criteriafor WHO case definitionfor MIS-C
[5]. ECHO and ECG werenormal . Hewas started onintravenous
immunoglobulin (2 g/kg) and intravenous steroids (methyl
prednisolone 10 mg/kg/day for 3 daysinitially) which wasthen
tapered and stopped over 2 weeks, and was also started on
aspirin (5 mg/kg/day). He became afebrile within 24 hours and
waswell on follow-up after 2 weeks. Repeat ECHO at 2 weeks
wasnormal.

This child presented to us after a lag period of around 4
weeks after thefirst case detection in our country. Whole genome
sequencing of the SARS-CoV-2 from the nasopharyngeal aspirate
confirmedittobean Omicronvariant (Web Fig.1).

There is a steep rise in the number of SARS-CoV-2
infectionsin South Africa, USand Europeand CDC hasreported
aproportionate surgein MIS-C withtheincreasein the number

Tablel Laboratory Parametersin thelndex Case

Laboratory parameters Value
L eukocyte count 1.53x10°/L (N- 59%)
Hemoglobin 10.8g/dL
Platelet count 271x109/L
C-reactiveprotein 64.2mg/L
Serum sodium 130 mmol/L
Serumalbumin 2.7g/dL
Urine microscopy Normal
D-dimer 2453 ng/mL
NT- Pro BNP 2774 pg/mL
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