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ABSTRACT
Human coronavirus OC43 (HCoV‐OC43) is predominantly associated with mild respiratory infections. HCoV‐OC43 also has

neuroinvasive properties, and severe encephalitis has been described in immunocompromised patients, with fatal outcomes due

to the lack of specific antiviral treatment. We report a case of severe febrile encephalitis attributed to HCoV‐OC43 that

progressively worsened over 3 months in a 65‐year‐old immunocompromised man. Clinical symptoms improved remarkably

after treatment with remdesivir, with an increase of the Glasgow Coma Score from 8 to 14 within 7 days.

1 | Introduction

Human coronavirus OC43 (HCoV‐OC43) is predominantly associ-
ated with mild respiratory infections. HCoV‐OC43 has also neu-
roinvasive properties [1]. Although the prevalence of neurological
complications associated with HCoV‐OC43 is unknown in immu-
nocompetent subjects [2, 3], severe encephalitis has been described
in immunocompromised patients, with fatal outcomes due to the
lack of specific antiviral treatment [4–6]. Encephalitis in immuno-
compromised patients is particularly difficult to diagnose, as the
clinical presentation may be atypical, and the differential diagnosis
may include rare opportunistic pathogens or a noninfectious cause
[4, 7]. Here, we describe a case of severe encephalitis attributed to
HCoV‐OC43 in a stem cell transplant recipient, whose symptoms
improved rapidly after remdesivir treatment.

2 | Case Report

A 65‐year‐old male patient, with no history of neurological
or psychiatric disease, underwent allogeneic stem cell

transplantation in 2020 for myelodysplastic syndrome. He was
classified as intermediate risk with a Hematopoietic Cell
Transplantation‐specific comorbidity Index of 1 (due to mild
hepatic comorbidity) [8]. In August 2022, a relapse of the mye-
lodysplastic syndrome was treated with azacitidine‐venetoclax
until complete remission. In February 2023, the subject was
hospitalized in a context of progressive febrile encephalitis,
including fever, altered vigilance, progressive lethargy, person-
ality changes, and swallowing disorders. The patient's
neurological condition progressively deteriorated over the
following months, reaching a Glasgow Coma Score (GCS) of 8
(E2V2M4) in June. Lumbar punctures performed showed pleo-
cytosis (32 and 19 leukocytes/mm3) and normal protein levels in
March. Magnetic resonance imaging (MRI) showed multiple
nonspecific hyperintensities distributed around the lateral ven-
tricles and in subcortical areas (Figure 1). Extensive micro-
biological investigations, including metagenomic next‐generation
sequencing (mNGS) in plasma and cerebrospinal fluid
(CSF), yielded no neurotropic pathogen (see Supporting Infor-
mation S1: Table 1), except the detection of HCoV‐OC43 in
nasopharyngeal swab (NPS) and broncho‐alveolar fluid in March
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(Cycle threshold (Ct): 27.3 and 29.4, respectively). HCoV‐OC43
was also detected with a low viral load in one out of the two CSF
samples retested after nucleic acid pre‐amplification to increase
sensitivity (see Supporting Information S1: Table 3), and, with
high RNA load in all subsequent NPS tested throughout the
1‐year follow‐up period (see Supporting Information S1: Table 2
and Figure 2). The complete genome of HCoV‐OC43 was
sequenced from two NPS collected in March and July 2023, and
phylogenetic analysis identified HCoV‐OC43 strain as genotype
H (see Supporting Information S1: Figure 1). Because of the
absence of focal abnormalities on the MRI and the patient's
serious condition, no brain biopsy was performed for diagnostic
purposes. Because of the severity of symptoms and evidence of its
potent antiviral in vitro activity against HCoV‐OC43 [9, 10], re-
mdesivir was administered intravenously (200mg on Day 1,

100mg on Days 2 and 3) in June. The patient showed remarkable
clinical and neurological improvement within 7 days, reaching a
GCS of 14 (E4V5M5), apyrexia, recovery of speech, correct
responses to simple commands and oral food intake, enabling
him to be transferred to a rehabilitation unit within 14 days. No
immunomodulatory therapy was administered during, before or
after the days of treatment with remdesivir, which was well
tolerated with no drug‐related clinical or biological side effect.
A second course of remdesivir did not achieve a full clinical
recovery, and some neurological sequelae persisted, especially
motor disability, partly explained by the wasting of muscular
mass during the acute phase of encephalitis. Unfortunately, the
patient died from intercurrent sepsis 13 months after the initial
hospitalization. Informed consent from the patient was obtained
for the use of the data for this study.

FIGURE 1 | Brain magnetic resonance imaging. Fluid attenuated inversion recovery axial sequences showing multiple nonspecific hyper-

intensities distributed around the lateral ventricles (A) and in subcortical areas (B).

FIGURE 2 | Monitoring of human coronavirus OC43 RNA load detected in the patient's nasopharyngeal swab from March 2023 to March 2024.

HCoV‐OC43, human coronavirus OC43; Ct, cycle threshold.
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3 | Methods

3.1 | HCoV‐OC43 RT‐PCR in NPS and BAL

A multiplex, real‐time PCR assay (QIAstat‐Dx Respiratory
SARS‐CoV‐2 Panel, Qiagen, Courtaboeuf, France) was per-
formed in NPS and BAL to detect and monitor HCoV‐OC43
RNA. In accordance with the manufacturer's instructions,
300 μL of NPS medium or BAL were loaded into the test car-
tridge. QIAstat‐Dx Respiratory SARS‐CoV‐2 Panel assay also
allow the detection of 21 viral and bacterial respiratory targets
for common pathogens causing respiratory infections, including
Influenza A/B, Human coronavirus 229E/HKU1/NL63, SARS‐
CoV‐2, Human parainfluenza virus 1‐4, RSV A/B, Human
metapneumovirus A/B, Human adenoviruses, Rhinovirus/En-
terovirus, Mycoplasma pneumoniae, Bordetella pertussis and
Chlamydophila pneumoniae.

3.2 | HCoV‐OC43 RT‐PCR in Plasma and CSF

Total nucleic acid extraction was performed from 200 μL of
plasma and CSF samples with an EMAG platform (Biomérieux,
Marcy l'Etoile, France). Real‐time RT‐PCR assay (HCoV/HPIV
R‐GENE, Biomérieux, Marcy l'Etoile, France) was performed on
plasma and CSF samples. Before the HCoV/HPIV R‐GENE RT‐
PCR, a random nucleic acid amplification using the MALBAC
Single Cell WGA assay (Yikon Genomics, Shanghai, China) was
performed to increase the sensitivity of the technique and en-
able the detection of very low HCoV‐OC43 RNA loads. HCoV/
HPIV R‐GENE assay allows the detection of Human corona-
virus OC43/229E/HKU1/NL63 and Human parainfluenzae
virus 1/2/3/4. HCoV/HPIV R‐GENE assay cannot detect SARS‐
CoV‐2. The tests were performed in accordance with the man-
ufacturer's instructions.

3.3 | Metagenomic Next‐Generation
Sequencing (mNGS)

Plasma and CSFs samples were transported on dry ice and kept
frozen at –80°C before testing. Nucleic extraction protocols,
quality controls, kit used for library preparation and sequenc-
ing, bioinformatic analysis pipeline were previously described
[7]. Library sequencing was performed on a NextSeq. 500
instrument (Illumina; Evry, France). A total of 98, 47 and 88
million reads were sequenced (1 × 150 bp) for plasma and CSFs
samples, respectively.

3.4 | HCoV‐OC43 Genome Acquisition and
Genotyping

Two NPS collected in March and July 2023 were retrospectively
sequenced by mNGS to obtain the HCoV‐OC43 whole genome.
The two consensus genomes have been deposited in GenBank
(PQ510827 and PQ510828). The HCoV‐OC43 genotype was
determined using a whole‐genome phylogenic analysis with 11
reference genomes from GenBank (see Supporting Information
S1: Supplementary Methods).

4 | Discussion

We report a case of febrile encephalitis attributed to HCoV‐
OC43, which progressively worsened over 3 months in an
immunocompromised adult patient whose symptoms improved
rapidly and remarkably after treatment with remdesivir.

Identifying the etiology of encephalitis is challenging, especially
in immunocompromised patients in whom a large proportion of
encephalitis cases remain unexplained, also due to the presence
of rare opportunistic pathogens. In addition, the pathogen may
not be present in the CSF, but only in the brain biopsy, which
has a higher positivity rate in cases of unexplained neurological
symptoms [7]. Here, conventional HCoV‐OC43 RT‐PCR and
mNGS were unable to detect the virus in CSF, and random
nucleic acid amplification combined with HCoV RT‐PCR was
required to detect a low HCoV‐OC43 RNA load in the CSF.
These results are similar to the three cases of fatal HCoV‐OC43
encephalitis reported, where HCoV‐OC43 was not detected in
the CSF in two [5, 6], and CSF could not be tested in the third
case [4]. Although brain biopsy is associated with better results
than CSF in identifying a pathogen for viral encephalitis, it
could not be performed in our case. Among the fatal HCoV‐
OC43 encephalitis cases previously reported, brain biopsy was
performed before the patient's death in two cases [4, 5], but the
mNGS results were available before death in only one case [5].
To conclude, in addition to the fact that the diagnosis of
HCoV‐OC43 infection is probably too rarely suspected (and
thus rarely investigated) in immunocompromised patients with
unexplained encephalitis, the prevalence of HCoV‐OC43 en-
cephalitis in this population may be underestimated because of
the difficulty of rapidly identifying the virus in CSF and brain
samples. In cases similar to ours where no analysis of brain
samples is available, the detection of high viral loads in NPS
samples over a long period and the acquisition of the complete
HCoV‐OC43 genome sequences suggest productive viral repli-
cation and could motivate the initiation of antiviral treatment.

No specific antiviral treatment has been approved for cases of
severe infections due to HCoV‐OC43. In the case reported by
Nilsson et al. [5], where the virus was found in the brain biopsy,
an experimental treatment with lopinavir boosted by ritonavir
was initiated, but the patient died after 10 days of treatment. In
our subject, we proposed to use remdesivir because of its
in vitro activity against HCoV‐OC43 [9, 10], its availability, and
its good tolerance observed in large cohorts of patients with
COVID‐19 [11, 12]. The rapid improvement of neurological
symptoms, within 7 days after remdesivir treatment, suggests
evaluating prospectively the efficacy of this drug in the treat-
ment of severe HCoV‐OC43‐related infections in immuno-
compromised subjects. Moreover, because of its broad‐spectrum
antiviral activity and its good safety profile, remdesivir may also
be considered as a probabilistic therapeutic option in immu-
nocompromised subjects presenting with severe encephalitis of
suspected viral origin, in which the pathogen can be difficult to
identify.

Without a brain biopsy, we cannot confirm the role of HCoV‐
OC43 in the patient's neurological symptoms. However, this
hypothesis seems probable given the absence of other neuro-
logical pathogens, the detection of HCoV‐OC43 in a CSF
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sample, and symptom similarity to known cases of HCoV‐OC43
encephalitis. We also cannot demonstrate the remdesivir's
causality in the patient's improvement. However, this seems
plausible given the rapid clinical improvement observed 7 days
after the initial remdesivir treatment in a patient with pro-
gressive neurological deterioration over 3 months. Even if
HCoV‐OC43 seems to us to be the most likely etiology of the
patient's encephalitis, we cannot exclude formerly the role of
another undetected neurotropic agent, which could also be
sensitive to remdesivir, because of its broad‐spectrum antiviral
activity.

Our observation suggests that remdesivir may be an interesting
option for the treatment of severe HCoV‐OC43 encephalitis in
immunocompromised individuals. Prospective studies are needed
to evaluate its efficacy and safety in these life‐threatening diseases
without an approved antiviral regimen to date.
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