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ABSTRACT

Background: COVID-19 manifests with a wide clinical spectrum ranging from
asymptomatic state to acute respiratory distress syndrome and multi organ
dysfunction. Reports suggest neurological symptoms in approximately one
fourth to one third of patients including symptoms related to central and
peripheral nervous system and skeletal muscular damage. Commonly reported
neurological symptoms include dizziness, headache, impairment of taste and
smell, impaired consciousness, confusion and commonly reported
complications include cerebrovascular events (CVES), meningitis,
encephalopathy, skeletal muscle injury and demyelinating disorders like
Guillain-Barre syndrome. This study was aimed at estimating the prevalence
and spectrum of neurological manifestations and its severity, progression, and
possible outcomes in COVID-19 patients admitted in our Medical college
hospital.

Materials and Methods: An Observational Descriptive Study was conducted
among the patients diagnosed with COVID 19 starting from the first
hospitalized case of COVID-19 in TDMC, Alappuzha (30, January 2020) till
31, July 2020. Patient’s relevant information including details of history and
clinical examination were collected from the medical records. Reports of
laboratory investigations were reviewed. The study was approved by the
institutional ethics committee of Government T D Medical College Alappuzha.
Results were analysed and those with neurological manifestations were
compared to those without and necessary statistical calculations were done.
Results: Total number of patients who were included in the study were 624.
Mean age was 41.28. Majority of them were males (82.6%). Of these patients,
200 (32%) had at least 1 of the following underlying disorders: hypertension
(123 [19.7%]), diabetes (82[13.1%]), cardiac or cerebrovascular disease (25
[4.0%]), and COPD (17 [2.7%]). The most common symptoms at on-set of
illness were sore throat (135 [21.6%]), cough (133 [21.3%]), and fever (104
(16.6%). 278(44.5%) patients were totally asymptomatic. Neurologic
manifestations were present in 122 patients (19.5%). Patients presenting with
any neurologic manifestations were older than those without (43.5 vs. 40.73
years) and had a longer time of hospitalization (12.68 vs. 10.1 days. Among the
patients who had neurological symptoms the most frequent neurologic
manifestations were headaches (82, 67.2%) hypogeusia (42, 34.4%), hyposmia
(41, 33.6%), dizziness (7, 5.7%), numbness (43.27%) and cerebrovascular
accident (2 1.6%). Patients with cerebrovascular accidents were older than those
without (both above 60 years) and both were having comorbidities. Compared
to the group who did not present with neurological symptoms the group with
neurological symptoms had more statistically significant Covid related
symptoms like fever sore throat myalgia chest pain and diarrohea.
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Conclusion: This study demonstrated the presence of significant neurological
symptoms in hospitalised Covid patients who were admitted in our hospital. .
Major neurological manifestation in our study was ischemic stroke which was
reported in 2 patients who had prior comorbidities. There was no relation
between severity of illness and neurological manifestations. Also, there was no
definite relation for severity of illness with age or presence of comorbidities
with development of minor neurological symptoms Physicians and neurologists
should be aware that COVID-19 patients can present with neurological
symptoms alone in the absence of classic flu like symptoms and even with
neurological complications like acute ischemic stroke.

Keywords: Covid 19, Stroke, Neurological Complications.

INTRODUCTION

Corona Virus Disease 2019 [COVID-19] caused by
the novel severe acute respiratory syndrome
Coronavirus 2 (SARS-CoV-2) which emerged from
Wuhan, Hubei Province, China in December 2019
has by now become a worldwide pandemic disease.
Extensive studies have been conducted in different
parts of the world since the arrival of this virus to
understand the relevant information on its origin,
mode of transmission, manifestations, pathogenesis,
and complications.

COVID-19 manifests with a wide clinical spectrum
ranging from asymptomatic state to acute respiratory
distress syndrome and multi-organ dysfunction.
Common symptoms include fever, cough, rhinitis,
sore throat, headache, fatigue, myalgia, diarrhoea and
breathlessness.! Although it mainly affects the
respiratory system, recent published reports have
suggested that neurological symptoms are common
in COVID-19 just like its sister coronaviruses SARS-
COV-1 and MERS-COV. In-fact COVID-19 is
unique in its ability to cause a multi-organ disease,
with involvement of the central and peripheral
nervous system in some individuals. Indeed, a wide
range of neurologic manifestations of SARS-CoV-2
infection have been recognized, and evidence of their
severity and persistence is increasing.[>
Furthermore, neurologic manifestations, especially
encephalopathy have been associated with worse
clinical outcomes in other systemic illnesses
including sepsis and may even lead to significant
disability."-11

Reports  suggest neurological symptoms in
approximately one-fourth to one-third of patients
including symptoms related to central and peripheral
nervous system and skeletal muscular damage.
Commonly reported neurological symptoms include
dizziness, headache, impairment of taste and smell,
impaired consciousness, confusion and commonly
reported complications include cerebrovascular
events (CVESs), meningitis, encephalopathy, skeletal
muscle injury and demyelinating disorders like
Guillain-Barre syndrome.

However, the frequency of those manifestations and
associated risk factors remain unclear. We attempted
to characterize the incidence of neurologic
manifestations in patients with confirmed Covid-19
and identify factors associated with the development

of neurologic manifestations in hospitalized patients
with both severe and non-severe respiratory disease.
Establishing a strong correlation between the two and
recognizing the spectrum of manifestations,
including the rare ones will prompt us to monitor for
neurological symptoms in these patients thus
avoiding delay in diagnosis and appropriate
neurological management and also urge us to suspect
the infection even in patients solely presenting with
neurological symptoms thus facilitating early
detection of the disease and prevention of
deterioration or transmission of infection. Thus, this
study was aimed at estimating the prevalence and
spectrum of neurological manifestations and its
severity, progression, and possible outcomes in
COVID-19 patients admitted in our Medical College
Hospital.

MATERIALS AND METHODS

An Observational Descriptive Study was conducted
among the patients diagnosed with COVID 19
starting from the first hospitalized case of COVID-19
in TDMC, Alappuzha (30, January 2020) till 31, July
2020. All COVID-19 positive patients, above the age
of 12 years of both gender hospitalized in corona
wards in TDMC ALAPPUZHA, during the study
period was taken after considering the inclusion and
exclusion criteria. Patient’s relevant information
including details of history and clinical examination
were collected from the medical records. Reports of
laboratory investigations were reviewed. Patients
who were recovered were interviewed telephonically
for any clinical worsening at the end of 14 days after
discharge. Data needed for this study were the ones
routinely collected during our clinical history taking
and evaluation. In view of the existing pandemic
situation of COVID-19 at that time it was practically
difficult to obtain informed written consent from all
patients. Hence we requested to allow us a waiver of
consent for this study. The study was approved by the
institutional ethics committee of Government T D
Medical College Alappuzha

Case Definitions

All COVID-19 positive patients, above the age of 12
years of both genders, confirmed by real-time
reverse-transcription polymerase chain reaction assay
from throat swab, admitted in Corona Isolation Ward
in TDMC Alappuzha during the period from 30
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January 2020 till 31 July 2020 were included in the
study. Patients less than 12 years of age were
excluded

Statistical Analysis

We analysed the data using SPSS (IBM Statistics for
Windows, Trial Version 26.0 Armonk NY IBM
Corp) software. For baseline data, mean and standard
deviations (SD) were used for normally distributed
data and median and range for data that were not
normally distributed. Categorical variables were
expressed as counts and percentages. Proportions for
categorical variables were compared using the chi
square test. The significant P value was kept less than
0.05

RESULTS

Total number of patients who were included in the
study were 624.They were selected consecutively.
Among them 50 % were in the age group of 21-40
years (312 patients).Mean age was 41.28.Majority of
them were males (82.6%).0f these patients, 200
(32%) had at least 1 of the following underlying
disorders: hypertension (123 [19.7%]), diabetes
(82[13.1%]), cardiac or cerebrovascular disease (25
[4.0%]), and COPD (17 [2.7%]). The most common
symptoms at on-set of illness were sore throat (135
[21.6%]), cough (133 [21.3%]), and fever (104
(16.6%).278(44.5%) patients ~ were  totally
asymptomatic. The percentage of co morbidity and
the percentage of general symptoms are shown
graphically. Figure 1 represents the percentage of co
morbidity and figure 2 the percentage of general
symptoms.

Percentage

= Comorbidity
m No comorbidity

Neurologic manifestations were present in 122
patients (19.5%). Patients presenting with any
neurologic manifestations were older than those
without (43.5 vs. 40.73 years) and had a longer time
of hospitalization (12.68 vs. 10.1 days). Majority of
patients with neurologic symptoms presented with
those symptoms at the time of admission itself.
Among the patients who had neurological symptoms
the most frequent neurologic manifestations were
headaches (82, 67.2%) hypogeusia (42, 34.4%),
hyposmia (41, 33.6%), dizziness (7, 5.7%), numbness
(43.27%) and cerebrovascular accident (2 1.6%).
Patients with cerebrovascular accidents were older
than those without (both above 60 years) and both
were having comorbidities. One of them developed
ataxic hemiparesis during the course of hospital stay
while the other patient presented  with
cerebrovascular accident. No cases of Guillain-Barre
syndrome or acute demyelinating encephalomyelitis
(ADEM) were identified. The percentage of
neurological symptoms are depicted in table 1 and
represented graphically as pie chart in figure 3 and
bar chart in [Figure 4]

neurological symptoms

\

»headache =hypoguesia = hyposmia = dizziness = numbness =cva

Figure 3 pie chart percentage of neurological symptoms

Figure 1 percentage of comorbidity
Percentage

20
15
10
0
Fever Rhinit:

initis  Sore Throat  Myalgia Loosestools Cough  Dyspnoea  Chestpain

Figure 2 percentage of general symptoms

Percentage

30
20 I I
10
5 | - —

Headache Hypoguesia Hyposmia  Dizziness  Numbness Stroke

Figure 4: bar chart percentage of neurological
symptoms

None of the patients with neurological patients were
critically ill and there was no need of any ICU care or
ventilator support in these patients. None of the
patients in this group received plasma therapy which
was a prevalent form of treatment at that point of time
and there was no mortality in this group. Patients who
developed serious neurological manifestations like
cerebrovascular accidents had to stay more in the
hospital compared to the patients with those who had
minor symptoms. Headache, dizziness, dysgeusia,
and anosmia together accounted for 95.8% of all
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neurologic manifestations of Covid-19. The median
number of neurologic manifestations per patient was
3. Patients were subdivided into two groups based on
the presence or absence of neurological symptoms

and the two groups were analysed. The main
differences between the groups are summarized in the
following [Table 2].

Table 1: count and percentage of neurological symptoms

Neurological Symptom Number Percentage

Headache 82 67.2

Hyposmia 41 33.6

Hypogeusia 42 344

Dizziness 7 5.7

Numbness 4 3.27

Stroke 2 1.6
Table 2: comparative features of neuro group and non neuro group

Neuro Non-neuro

Total 122195 502 80.4

Age av 43.5 40.73

Sex m/f 99/23 417/85

Hsp stay av 12.28 10.1

Headache 8267.2 0

Hyposmia 4133.6 0

Hypoguesia 42344 0

Dizzines 757 0

Ataxia/cva 216 0

Numbness 43.27 0

Fever 36 29.5 68 13.54

Rhinitis 141147 356.9

Sore throat 42 34.42 93185

Cough 3327 100 19.9

Myalgia 25204 2753

Dyspnoea 1713.94 285.5

Loose stools 1411.47 254.9

Chest pain 8 6.55 61.1

Comorbid 47 38.52 153304

DM 18 14.75 6412.7

HTN 24 19.67 9919.7

CVA 0 10.1

COPD 64.91 112.1

CAD 64.91 183.5

CKD 10.8 20.3

COMP 129.83 1121

PLASMA 0 50.9

d dim>500 649 917

Ferr>400 43.27 713

ICU 0 203

Mech vent 0 101

Oxygen 757 14 2.7

Antibiot 66 54.09 181 36

Antiviral 2016.39 479.3

Anticoag 8 6.55 1325

Steroids 2016.39 2957

hegs 108 50.9

Patients who had neurological symptoms were
predominantly male (81.1%). There was no history of
any previous neurological diseases in these set of
patients. Previous co morbidity was not a statistically
significant factor for presenting with neurological
symptoms in Covid patients when compared to the
group who did not have neurological symptoms (P
value 0.08). Diabetes mellitus (P value 0.55)
Hypertension (P value 0.99) previous COPD (P value
0.09) previous CAD (P value 0.49) CKD (P
value0.54) were found not to have any significant
statistical ~ association  with  development of
neurological symptoms. However both the patients
who developed serious neurological symptoms like

cerebrovascular accidents had co morbidities. There
were no patients with a past history of malignancy in
the group of patients who presented with neurological
symptoms.

Compared to the group who did not present with
neurological symptoms the group with neurological
symptoms had more statistically significant Covid
related symptoms. Fever(P value 0.00002),Sore
throat(P value 0.00013)Myalgia(P value 0,00001)
Dyspnoea(P value 0.001)Loose stools(P value0.007)
and Chest pain(P value 0.0003) were the significant
Covid related symptoms which were seen more in the
group with neurological symptoms. Cough (P value
0.08) and Rhinitis (P vale 0.09) were similarly seen

290

International Journal of Medicine and Public Health, Vol 15, Issue 2, April- June, 2025 (www.ijmedph.org)



in both the groups. Laboratory investigations were
done in both the groups and the only statistically
significant association was with a D dimer>500(P
value 0.043). Ferritin value more than 400 was not
statistically significant (P value 0.15) association.
Most of the patients in both the groups were treated
symptomatically. Patients in the group with
neurological symptoms received more antibiotics (P
value 0.0002) antivirals (p value 0.025)
anticoagulants (P value 0.028) and steroids (P value
0.0009).0xygen therapy was similar in both the
groups (P value 0.1) Discharge functional outcome
and mortality was not significantly different between
those with and without any neurologic
manifestations. No single neurologic manifestation,
besides cerebrovascular accident was significantly
associated with worse discharge functional outcome.

DISCUSSION

The study period taken for the study was in the early
phase of Covid Pandemic. During the initial months
of Covid pandemic most of the patients in the state of
Kerala were travellers from foreign countries. As the
days progressed Covid cases increased in rest of the
country,*? and the patients included those who were
travellers from rest of the country to Kerala. Most of
these travellers were belonging to the working class
and students. This could explain the comparatively
lower age group and the male predominance seen in
this study. A similar trend was seen in other medical
colleges of Kerala at that point of time.[*3]

Kerala was managing Covid patients with strict
vigilance during the early days of pandemic. This was
recognised by W H O and also by various
governments. Travellers who came from overseas
and interstate travellers were regularly quarantined
and tested with RTPCR for the presence of
SARSCOV2 Antigens.*l This strategy lead to
detecting many asymptomatic patients in the districts
of Kerala. T D Medical College is the only
government owned tertiary hospital in the district of
Alappuzha which is one of the most densely
populated districts of Kerala. Hence during early part
of pandemic most of the Covid positive patients were
admitted to government T D Medical college. This
could explain the presence of a large number of
asymptomatic patients in the study sample. This
pattern continued till the end of May and during the
months of June 2020 onwards local transmission of
Covid cases occurred.[*9]

As part of containment strategy during early part of
the Covid pandemic patients were discharged only
after a negative RTPCR report. Hence the hospital
stay duration of many patients were prolonged. But
our study could demonstrate the need of prolonged
hospitalisation in those with neurological symptoms.
The study population in our group had varied
neurological manifestations starting from headache
which was the commonest symptom followed by
hypogeusia and hyposmia.l?l patients in the study

population developed cerebrovascular accident.
There were no cases with encephalopathy or seizures
or sensory deficits though there were patients who
were complaining of numbness. The varied
presentation of neurologic findings is possibly due to
involvement of entire nervous system (peripheral and
central) by this disease.l'®8] Coronaviruses can
invade nervous tissues, involving macrophages,
microglia, astrocytes,®! and cause nerve damage not
only through direct infection pathways (both
circulatory and neuronal) but also through secondary
hypoxia, immune-mediated injuries, attack to
enzymes involved in the renin-angiotensin system,
and other mechanisms.[*8! Indeed, COVID-19 viral
load has been found in the brain tissue samples of
patients who died during the pandemic.*":20!

The findings in our study are consistent with the
various studies which were conducted in various
parts of the world.[*?*22 The incidence of
cerebrovascular accidents varied in various studies. It
was as low as 1.5 % and 3 % in some studies.[?3241 |t
was around 5.7% in a neurological review study,??
and it was around 21% in studies at neurological
centres.’!!  This shows that incidence of
cerebrovascular accidents were reported more from
neurological centres than general hospitals. The
incidence of serious neurological issues were
considerably low in our study when compared to
other major studies. This again is due to the
peculiarity of the study population who were young
mostly asymptomatic and without major co
morbidities. There is growing evidence that the
COVID-19 pandemic is having several important
implications for stroke.[?6271 Covid 19 infection itself
predisposes patients to a lot of thrombotic
complications which includes stroke. 2824

hyposmia and hypogeusia were noted in significant
number of our patients. These findings are in line
with previous reports,®! which have suggested that
these symptoms are due to direct effects of the virus
on the olfactory system,®1 and gustatory
receptors.®? Coronaviruses may also enter the brain
through the olfactory tract in the early stages of
infection.®® Interestingly, anosmia and ageusia can
be an early sign of infection, a sign of a milder form
of infection and can occur during and after the
general symptoms.[34

Patients with co-morbidities had increased incidence
of neurological symptoms in many studies.[?*33 In
our study there were no statistically significant
associations with various co morbidities and
neurologic manifestations. This could be due to the
predominantly young and working class profile of
patients who were enrolled in this study. Both the
patients who developed cerebrovascular accidents
had both diabetes mellitus and hypertension. This
could point to the association to comorbidities to
serious neurological manifestations which was the
pattern seen in many other studies.?* A raised D
dimer value >500 was found to have statistically
significant association with neurologic symptoms.
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This finding is similar to the findings of many
studies.?4

Various studies have shown that neurological
manifestations are more in those presenting with
symptomatic Covid than the asymptomatic group.
Our study also has shown that the incidence of fever,
sore throat, myalgia, dyspnoea loose stools and chest
pain were high in the group which presented with
neurological manifestations. In many of the studies
myalgia was considered as a neurological symptom
too. Though this finding is statistically significant
this is compounded by a large number of
asymptomatic patients in the group without
neurologic symptoms.

CONCLUSION

This study demonstrated the presence of significant
neurological symptoms in hospitalised Covid
patients who were admitted in our hospital. Major
neurological manifestation in our study was ischemic
stroke which was reported in 2 patients who had prior
comorbidities. Cough, sore throat and fever were the
main non-neurological symptoms reported. There
was no relation between severity of illness and
neurological manifestations. Also, there was no
definite relation for severity of illness with age or
presence of comorbidities with development of minor
neurological symptoms. Physicians and neurologists
should be aware that manifestations of COVID-19
are not limited to the respiratory system. COVID-19
patients can present with neurological symptoms
alone in the absence of classic flu like symptoms and
even with neurological complications like acute
ischemic  stroke. Neurological complications,
particularly encephalitis and stroke, can cause
lifelong disability, with associated long-term care
needs and potentially large health, social, and
economic costs. Hence, it is important to suspect
COVID-19 and test for it in such patients so as to take
appropriate protective measures and to provide apt
treatment.

Limitations

There are many limitations for the study. The study
was conducted in the early part of pandemic where
majority of patients were having a non-severe disease
and presented late to health care system. This factor
led to the inclusion of large number of asymptomatic
patients in the study group. The pandemic of COVID-
19 is still continuing and evolving day by day. Many
different strains have appeared till now. Our study
was conducted during the initial phase of COVID
surge in Kerala. During our study period patients in
category C were comparatively less and also major
neurological manifestations were fewer. But as the
cases rose in the later part of year, many patients
presenting with major neurological manifestations
had increased. Unfortunately, we could not include
them in this study.

Since our study was mainly a retrospective study,
many important data required for the study could not

be collected and analysed. Also, inflammatory
markers (CRP, Ferritin, D-dimer, IL-6) were done
conservatively in most patients as most of our study
population belonged to low socio-economic status
and could not afford the cost of the same. MRI Brain
and CSF study could not be done in patients with
neurological manifestations due to logistic reasons.
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