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Possible neurological involvement of SARS-CoV-2 (COVID-19)

As of April 8", 2020, the WHO had classified
fever, tiredness, and dry cough as the most
common symptoms of COVID-19, while short-
ness of breath, aches, and pains, sore throat
were listed as other symptoms. Runny nose,
nausea, and diarrhoea had been identified as
rare symptoms of COVID-19. The following
symptoms had been observed in 55,924 labora-
tory-confirmed cases: fever (87.9%), dry cough
(67.7%), fatigue (38.1%), sputum production
(33.4%), shortness of breath (18.6%), sore
throat (13.9%), headache (13.6%), myalgia or
arthralgia (14.8%), chills (11.4%), nausea or
vomiting (5.0%), nasal congestion (4.8%), diar-
rhea (3.7%), hemoptysis (0.9%) and conjunctival
(Aylward, Bruce (WHO);
Liang, 2020). However, evidence of neurological

congestion (0.8%)

symptoms in COVID-19 infection has been in-
creasingly reported in the recent past.

There have been many discussions of late relat-
ing the virus to loss of sense of smell and taste
in those who are infected. In a study done by
King’s College, London, which involved tracking
of various symptoms reported by the study pop-
ulation, a sub-sample of 1,702 had been tested
for COVID-19 and 579 out of them had tested
positive for COVID. Fifty-nine percent (59%) of
those who had tested positive had complained of
loss of smell while only 18% of those without
COVID-19 had complained of anosmia (“Loss of
smell and taste a key symptom for COVID-19
cases,” n.d.).

In another study that is yet to be peer-reviewed,
a group of Harvard scientists had explored the
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relationship between the virus and loss of smell
by examining genes in the olfactory system. The
results suggested that SARS-CoV-2 enters a
subset of olfactory epithelial cells (called susten-
tacular cells), which surround the neurons re-
sponsible for detecting scent (Brann et al.,
2020). They suggest that this could lead to a
loss of smell in the affected patient.

Loss in the sense of taste (ageusia) has also
been reported in some COVID-19 patients, ei-
ther together with anosmia or as a separate enti-
ty. According to the British Association of Otorhi-
nolaryngology (ENT, UK), these two symptoms
have been found in several patients and may
even be the only symptoms of presentation.

In a cross-sectional survey of the prevalence of
olfactory and taste disorders (OTDs), symptoms
in 59 patients admitted with SARS-Cov2 to a
Hospital in Milan, Italy was studied. Of them, 20
(33.9%) reported at least one taste or olfactory
disorder and 11 (18.6%) reported both. Twelve
patients (20.3%) presented the symptoms before
the hospital admission, whereas 8 (13.5%) expe-
rienced the symptoms during the hospital stay.
Taste alterations were more frequently (91%)
before hospitalization, whereas after hospitaliza-
tion taste and olfactory alteration appeared with
equal frequency (Giacomelli et al., 2020). The
head of the virology institute of University Hospi-
tal Bonn, Germany had stated that in an inter-
view of more than 100 patients infected with
COVID-19, nearly 70% had stated as having
experienced a loss of smell and taste lasting
several days.
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Confusion and altered mental status too have been described
as possible consequences of COVID-19 infection. Acute ne-
crotizing encephalopathy (ANE), which is also a rare complica-
tion of influenza and other viral infections, has recently been
described in a patient with COVID-19 where a fifty-three-year-
old female had presented with a three-day history of fever,
cough and altered mental status. Radiological features had
been typical of acute necrotizing encephalopathy (ANE), with
bilateral thalamic lesions and other symmetric multifocal le-
sions in white and grey matter with haemorrhages (Poyiadji et
al., 2020). This is a significant finding since altered mental sta-
tus is a common finding in COVID-19 patients with acute res-
piratory distress, had been previously attributed to hypoxia or
multi-organ failure. In a study on mice, the virus has been
shown to enter the brain trans-neuronally through the olfactory
pathways. There also have been reports from China of isolat-
ing the virus in the cerebrospinal fluid of a 53-year-old COVID-
19 patient who had developed symptoms associated with re-
duced consciousness.

In a recent study published on the neurological manifestations
of coronavirus disease, it was found that 78 (36.4%) out of 214
laboratory diagnosed patients had some form of neurological
involvement. These manifestations had been categorized into:
i) Central Nervous System manifestations which included dizzi-
ness, headache, impaired consciousness, cerebrovascular
disease etc.; ii) Peripheral Nervous System manifestations
which included vision/taste/ hearing impairments or neuralgia
and iii) skeletal muscle injury by the virus. Out of the 78, 53
patients had CNS involvement while 19 had PNS involvement.
With the exception of cerebrovascular disease and impaired
consciousness, most of the neurologic manifestations occurred
in the early stages of the disease (median=1-2 days) which
would explain why symptoms like anosmia have been the pre-
senting complaint of many patients. Furthermore, neurological
manifestations were seen in those with more severe disease
(Mao et al., 2020).

Angiotensin-Converting Enzyme-Il (ACE2) has been identified
as the functional receptor for coronavirus (Zhao et al., 2020).
This receptor is present in many organs in the human body,
including the alveolar epithelial cells of the lung, non-
keratinized basal epithelial cells in the nasal and oral mucosa
and the nasopharynx, vascular smooth muscle cells and in the
endothelial cells of the brain (Hamming et al., 2004), which
suggests that the virus may directly or indirectly infect the
CNS. Furthermore, autopsy finding of COVID patients has
shown that the brain tissue had been hyperemic and edema-

tous with neuron degeneration.

Other viruses of the CoV family such as SARS-CoV and MERS
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-CoV have previously been shown to cause neurological symp-
toms. These symptoms too point towards a possible neurologi-
cal involvement during the illness and researchers are yet to
determine if SARS-CoV-2 is neuro-invasive. It is also hypothe-
sized that the severe respiratory distress seen in patients may
also be a result of brainstem involvement. However, further
research is needed to draw conclusive evidence on these hy-
potheses.

Dr. Chathurika Herath

PG Trainee in Community Medicine - Epide-
miology Unit, Ministry of Health

Complied by:
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Table 2: Vaccine-Preventable Diseases & AFP 04th-10th April 2020 (15t Week)
Number of  Number of .
Total - Difft
No. of Cases by Province gifliz giz‘:; bgr Ofnum gg:aclafncuar:;s béhz;znnc?he
W Cc s N E NW NC U  Sab ;Vggg n ;”gfg 2020 2 2020 & 2019
AFP* 00 00 0L 00 00 00 00 OO0 00 O1 01 10 28 -64.2 %
Diphtheria 00 00 00 00 00 00 00O OO0 00 00 00 00 00 0%
Mumps 00 00 00 00 00 00 00 00 O1 O1 10 55 112 - 50 %
Measles 00 00 00 00 00 00 00O 00 00 00 08 22 64 - 65 %
Rubella 00 00 00 00 00 00 00O OO0 00 00 00 00 00 0%
CRS* 00 00 00 00 00 00 00 00 00 00 00 00 00 0 %
Tetanus 00 00 00 00 00 00 00O OO0 00 00 01 03 04 0 %
Neonatal Tetanus 000 00 00 00 00 00 00 00 00 00 00 00 00 0 %
JapaneseEn- 55 g9 g0 00 00 00 00 00 00 0O 00 06 07 -14 %
cephalitis
Whooping Cough 00 00 00 00 01 00 00 00 00 00 02 03 25 -88%
Tuberculosis 00 00 00 00 00 00 00O OO0 00 00 180 1455 2409 -39.6 %

Key to Table 1 & 2

Provinces: W: Western, C: Central, S: Southern, N: North, E: East, NC: North Central, NW: North Westem, U: Uva, Sab: Sabaragamuwa.

RDHS Divisions: CB: Colombo, GM: Gampaha, KL: Kalutara, KD: Kandy, ML: Matale, NE: Nuwara Eliya, GL: Galle, HB: Hambantota, MT: Matara, JF: Jaffna,
KN: Killinochchi, MN: Mannar, VA: Vavuniya, MU: Mullaitivu, BT: Batticaloa, AM: Ampara, TR: Trincomalee, KM: Kalmunai, KR: Kurunegala, PU: Puttalam,
AP: Anuradhapura, PO: Polonnaruwa, BD: Badulla, MO: Moneragala, RP: Ratnapura, KG: Kegalle.

Data Sources:

Weekly Return of Communicable Diseases: Diphtheria, Measles, Tetanus, Neonatal Tetanus, Whooping Cough, Chickenpox, Meningitis, Mumps., Rubella, CRS,

Special Surveillance: AFP* (Acute Flaccid Paralysis ), Japanese Encephalitis

CRS** =Congenital Rubella Syndrome

Dengue Prevention and Control Health Messages

Look for plants such as bamboo, bohemia, rampe and

banana in your surroundings and maintain them
free of water collection.

Comments and contributions for publication in the WER Sri Lanka are welcome. However, the editor reserves the right to accept or reject
items for publication. All correspondence should be mailed to The Editor, WER Sri Lanka, Epidemiological Unit, P.O. Box 1567, Colombo or
sent by E-mail to chepid@sltnet.lk. Prior approval should be obtained from the Epidemiology Unit before pub-
lishing data in this publication
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