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Human Coronavirus OC43 Associated with Fatal Encephalitis

To the Editor: Encephalitis is a serious neuro-
logic syndrome characterized by brain inflam-
mation that may be fatal. Although the majority 
of cases are caused by viruses, the identification 
of a causal organism can be difficult. Encepha-
lopathy that affects patients with immunodefi-
ciency is particularly challenging to diagnose, 
since the clinical presentation may be atypical 
and the differential diagnosis may include un-
usual pathogens or a noninfective cause. Deep 
sequencing of clinical samples has the potential 
to identify the pathogens associated with en-
cephalitis, particularly in cases in which tradi-
tional techniques have not identified the candi-
date causative pathogen.1

Here we report the use of deep sequencing of 
a brain biopsy sample obtained from an 11-month-
old boy with severe combined immunodeficiency 
who had symptoms of viral encephalitis with 
negative results on conventional diagnostic poly-
merase-chain-reaction (PCR) assay. The boy’s 
family provided written informed consent.

The boy underwent unconditioned cord-blood 
transplantation, which resulted in T-cell engraft-
ment. Nonetheless, his condition continued to 
deteriorate, and he died 1.5 months after receiv-
ing the transplant. RNA sequencing of a brain 
biopsy sample obtained 2 months after the onset 
of symptoms showed the presence of human 
coronavirus OC43 (HCoV-OC43), which was sub-

Figure 1. Immunohistochemical Analyses of Brain Tissue from an 11-Month-Old Boy with SCID and Symptoms 
of Viral Encephalitis.

Panel A shows prominent vacuolation with frequent karyorrhectic neurons (arrow) in the cerebral cortex (hema-
toxylin and eosin) in an boy with severe combined immunodeficiency (SCID). A prominent microglial reaction was 
seen on CD68 immunohistochemical staining (Panel B), along with multiple collections of infiltrating T cells (Panel C). 
The nucleocapsid protein of human coronavirus OC43 showed positive staining in the neurons and neuropil (Panel D).
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sequently confirmed on real-time PCR (thresh-
old cycle, 24) and brain immunohistochemical 
analysis (Fig. 1). Full details on the case history, 
library preparation, bioinformatics analysis, spe-
cies identification as reported by the profiling 
method metaMix,2 PCR confirmation, immuno-
histochemical analysis, and phylogenetic and 
variant analyses are provided in the Supplemen-
tary Appendix, available with the full text of this 
letter at NEJM.org.

The human betacoronaviruses, including 
HCoV-OC43, are predominantly associated with 
respiratory tract infections. The group includes 
viruses that cause the severe acute respiratory 
syndrome and the Middle East respiratory syn-
drome. HCoV-OC43 is generally associated with 
mild upper respiratory tract infections, although 
it has been shown to have neuroinvasive proper-
ties. In vivo studies in mice have shown that 
HCoV-OC43 can infect neurons and cause en-
cephalitis.3 The virus has also been shown to 
cause persistent infections in human neural-cell 
lines.4 A single report identified HCoV-OC43 
RNA in the cerebrospinal fluid of a child with 
acute disseminated encephalomyelitis.5 In the case 
we describe here, three independent methods 
were used to identify HCoV-OC43 in brain tissue 
of a child with acute encephalomyelitis.

Deep sequencing of biopsy material provides 
an important tool for the diagnosis of unex-
plained encephalomyelitis, particularly in patients 
with immunodeficiency who have undergone 
stem-cell transplantation, when the differential 
diagnosis may include immune-mediated inflam-
mation or drug toxicity. The identification of a 
pathogen can provide important support for 
treatment decisions, such as changes in the im-
munosuppression regimen or the use of specific 
treatments. Standardization of protocols and 
analyses will aid in the development of this ap-
proach for the treatment of such patients.
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Zika and the Risk of Microcephaly (July 7, 2016;375:1-4). In 
Figure 1 (page 2), the second-trimester and third-trimester graphs 
(Panels D and F) were transposed. The article is correct at 
NEJM.org.
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