ORIGINAL ARTICLE

Demographic characteristics and neurological
comorbidity of patients with COVID-19
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ABSTRACT: The COVID-19 infection that started in the Wuhan Province of the People's Republic of China and has now spread throughout
the world is not limited to the respiratory system, but also causes other systemic symptoms through viremia. Recent data show that the
central and peripheral nervous system involvement is particularly substantial. Thus, the present study aims to investigate the current

neurological comorbidities and symptoms of patients with COVID-19 who were followed up by our clinic physicians.
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INTRODUCTION

The disease, named “new coronavirus disease”
(COVID-19), which first appeared in December 2019,
has rapidly spread from the Wuhan province of the
People’s Republic of China to other provinces and then
all over the world'. Coronaviruses are single-stranded,
positive polarity, enveloped RNA viruses with rod-
shaped protrusions on their surfaces in a roughly
spherical and pleomorphic form, which is about
125 nm in diameter?. It is known that these virus
infections are highly contagious, transmitted from
person to person, and from contaminated surfaces?.
The effects of the COVID-19 infection are not only

limited to the lungs but can cause other symptoms
through viremia after the virus enters the body. In
COVID-19 patients, fever, dry cough, and fatigue are
the primary symptoms; in some patients, sore throat,
chest tightness, sputum, loss of appetite, abdominal
pain, diarrhea, vomiting, and conjunctivitis are also
observed. It can be difficult to differentiate COVID-19
from other respiratory diseases®. In some groups of
patients, neurological symptoms are observed with-
out any respiratory system symptoms>”. Researchers
have detected the coronavirus nucleic acid component
in patients’ CSF analyses®. Neurological involvements
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have also been supported by case reports in the lit-
erature. Several neurological symptoms, including
central nervous system (CNS) involvement, periph-
eral nervous system (PNS) involvement, and skeletal
muscle damage, were reported in more than a third of
patients®. In this study, the demographic data of the
COVID-19 patients followed-up in our clinic and their
neurological comorbidities were investigated in detail.

METHODS

The patients with COVID-19 followed-up at the
Sakarya University Training and Research Hospital
Neurology Clinic in April 2020 were retrospectively
investigated. Patients in the 18-100 age group with
a COVID-19 diagnosis, who presented any symp-
toms, were included in the study. All the neurolog-
ical and non-neurological symptoms of the patients
were classified.

Ethics Committee Approval
Approval was received from the Ethics Committee
of the Faculty of Medicine of the Sakarya University.

RESULTS

The study was conducted with a total of 30
patients, of which 13 (43.3%) were male and 17 (56.7%)
were female, followed by the diagnosis of COVID-19.
The age range of the patients was 26-91 (average of
51.6 years). Of the patients, 28 (93.3%) were hospital-
ized for treatment (Table 1).

In the examination of the neurological and
non-neurological comorbidity information from the
patients’ histories followed by COVID-19 diagnosis,
8 (26.7%) patients had hypertension (HT), 6 (20%) had
diabetes mellitus (DM), 3 (10%) had coronary artery
disease (CAD), 1(3.3%) had chronic renal failure (CRF),
1(3.3%) had Parkinson’s disease, 1(3.3%) had restless
leg syndrome (RLS), 3 (10%) had cerebrovascular dis-
ease (CVD), 1(3.3%) had renal transplantation, and 1
(3-3%) patient had polyneuropathy (Table 2).

According to the neurological and non-neurological
presentation of symptoms, distribution by gender, and
the average age of the patients followed-up after the
COVID-19 diagnosis, fever was present in a total of 23
patients, of which 10 were male, and the average age
was 48.7. Cough was present in 11 patients in total, of
which 5 were male, and the average age was 54.6. Short-
ness of breath was found in 10 patients, of which 6 were

male, and the average age was 52.6. Myalgia was found
in 15 patients, of which 5 were male, and the average
age was 52.7. Headache was found in 10 patients in
total, of which 5 were male, and the average age was
42.4. Dizziness was only present in 3 female patients,
and the average age was 40. Diarrhea was only pres-
ent in 3 female patients, and the average age was 44.6.
Nausea and vomiting were found in 2 female patients,
and their average age was 48. CVD comorbidity was
detected in 2 female patients with COVID-19, and their
age average was 58. Fatigue was present in 11 patients
in total, of which 4 were male, and the average age was
51.1. Anosmia was present in 10 patients, of which 5
were male, and the average age was 44.9. Syncope was
found in 1 male patient, and his age was 38. Delirium
was present in 4 patients, of which 3 were male, and
the average age was 78.2 (Table 3).

The time between the onset of symptoms and hos-
pital admission was in the range of 1-10 days, and the
average was 3.4 days. The time from the start of the
treatment to discharge was in the range of 3-28 days,
and the average was 8.5 days (Table 3). During the
treatment, 2 patients died.

For the treatment, all the patients received
hydroxychloroquine, 60% received oseltamivir, 80%

TABLE 1. DEMOGRAPHIC DATA OF PATIENTS
FOLLOWED UP DUE TO COVID-19 DIAGNOSIS

Demographic data n (%)
Total 30
Age (age range, average) 26-91(51.6)
Gender
Male 13 (43.3)
Female 17 (56.7)
Inpatient treatment 28 (93.3)

TABLE 2. COMORBIDITY INFORMATION OF PATIENTS
FOLLOWED-UP DUE TO COVID-19 DIAGNOSIS

Comorbidity n (%)
HT 8(267)
DM 6 (20)
CAD 3(10)
CRF 1(3.3)
Parkinson's disease 1(3.3)
RLS 133)
CVD 3(10)
RENAL TRANSPLANTATION 1(3.3)
PNP 1(3.3)

HT: Hypertension; DM: Diabetes Mellitus; CAD: Coronary Artery Disease; CRF:
Chronic Renal Failure; RLS: Restless Leg Syndrome; CVD: Cerebrovascular Disease;
PNP: Polyneuropathy.
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received azithromycin, 20% received favipiravir, and
60% received enoxaparin (Table 4).

DISCUSSION

The SARS-CoV-2 virus is a member of the
Betacoronavirus genus, known for its neurological
invasive potential. The virus is able to enter the cell
by binding to the Angiotensin-converting enzyme
2 (ACE2), which acts as a receptor. It is present in
many tissues in the human body, including the ACE2
nervous system and skeleton muscle. The expression
of ACE2 in the nervous system and skeletal muscles
may explain some of the neurological features that
have been reported so far®™. A cytokine storm, a
well-known immune reaction to this viral infection,
can lead to the inflammation of the central nervous
system (CNS)™.

TABLE 3. NEUROLOGICAL AND NON-NEUROLOGICAL
PRESENTATION OF SYMPTOMS, DISTRIBUTION BY
GENDER, AND THE AVERAGE AGE RANGE IN PATIENTS
FOLLOWED-UP DUE TO COVID-19 DIAGNOSIS

Symptom (n) (male n) | (%) Average
age
Fever 23 (10) (76.6) | 487
Cough 1(5) (36.7) | 546
Shortness of breath 10 (6) (33.3) | 526
Myalgia 15 (5) (50) 527
Headache 10 (5) (333) | 424
Dizziness 3(0) (10) 40
Diarrhea 3(0) (10) 446
Nausea-Vomiting 2(0) (6.7) |48
cVD 2(0) (67) |58
Fatigue 11(4) (36.7) | 511
Anosmia 10 (5) (333) | 449
Syncope 1(1) (33) |38
Delirium 4(3) (13.3) | 782
The period from the onset of the | Min-max Avg:
symptom to admission 1-10 34
Time of discharge after treatment | 3-28 85

TABLE 4. TREATMENT OPTIONS FOR PATIENTS
FOLLOWED-UP DUE TO COVID-19 DIAGNOSIS

Treatment option n (male n) (%) Average age
Oseltamivir 18 (7) (60) 477
Hydroxychloroquine 30 (13) (100) 516
Azithromycin 24 (10) (80) 531
Favipiravir 6(3) (20) 50.8

LMWH 18 (5) (60) 58.8

LMWH: Low-molecular-weight heparin

The process of neurological involvement in COVID-
19 can be analyzed in three parts; 1) neurological
characteristics of the viral infection; 2) neurological
complications after infection; 3) infection in patients
with neurological comorbidities™. In our study, cur-
rent neurological symptoms and neurological comor-
bidity in patients were investigated in the active period
of the virus. The neurologic symptoms that we could
detect in patients of our clinic were headache, dizzi-
ness, anosmia, myalgia, CVD, and delirium. One of
the most important details that drew attention in our
results was that neurologic symptoms, including head-
aches, dizziness, and anosmia were more common
in patients under the average age of 45. In particular,
the occurrence of headaches in younger COVID-19
patients has a similarity with the mechanisms that
explain frequent primary headaches in young people,
which could be a separate research topic. Another
important issue is that CVD, delirium, and the dete-
rioration of the overall condition was more common
in patients over the age of 55 in both groups. This may
be due to the increased risk factors in patients of this
age group.

In a retrospective study conducted by Mao et al.*,
the most frequent causes of neurological presentation
were dizziness, headache, and anosmia. In our cases,
the incidence of headache and anosmia was found to
be 33.3%, whereas the incidence of dizziness was 10%.

In another study by Chen et al., the rate of loss
of consciousness among patients who died was 22%,
while this rate was 1% among the survivors. Among
our patients, the number of patients with delirium
and linked deterioration of the overall condition was
13.3, and one of these patients died on the 11" day,
under treatment.

Common microvascular thromboses develop as a
result of prothrombotic activation along with cytokine
increase in COVID-19 infection, and D-dimer levels are
high in these patients. In the new guidelines by the
AHA/ASA’™, it is emphasized that stroke is observed
in 5.9% of the patients, 10 days after the onset of the
symptoms in COVID-19. In addition, the first observa-
tions are that cerebrovascular diseases are often seen
in the group of COVID-19 patients with poor progno-
sis. Indeed, in our study, 2 patients had acute CVD,
and one patient died on the 5" day of treatment.

Fever, cough, shortness of breath, and myalgia are
among the most common of COVID-19 symptoms.
In a comparative analysis of the coronavirus family,
the incidence of myalgia secondary to COVID-19 was
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found as 14.8%, and myalgia incidence was found to
be 50% in our study™.

Worldwide, medical practices are carried out in
extraordinary conditions during the pandemic. In Tur-
key, providing the most suitable treatments for our
conditions should be our main goal®. All the inpatients
who were treated received a full dose of hydroxychlo-
roquine. Other treatment options, such as oseltamivir,
azithromycin, or favipiravir, were administered as a
combined therapy for appropriate patients with addi-
tional comorbidity.

CONCLUSION

Although the COVID-19 pandemic is cur-
rently starting to lose its momentum, the risk of
a new potential increase is likely to remain on our
agenda for a long time. Given the current studies
and meta-analyses, it is observed that the rates of

neurological involvement in COVID-19 are signifi-
cant, in addition to the respiratory system involve-
ment. So we presented the data that we think might
be particularly useful to neurologists in this study.
We believe that the additional data will help with the
fact that neurological involvement is substantial and
more diverse.

There is no conflict of interest or financial support
in the article.

Author’s Contribution

Tiirkan Acar - Main concept, data collection, writ-
ing of the article; Bilgehan Aulgan Acar - Main con-
cept, data collection; Yesim Giizey Aras, Turan Dogan
- Data collection, analysis of the findings; Sena Bon-
cuk, Yusuf Can - Analysis of the findings, resource
access; Halil Alper Eryilmaz, Nimet Can - Writing of
the article, resource access.

RESUMO: A infecgdo de COVID-19 que comegou na provincia de Wuhan, na Republica Popular da Ching, e ja se espalhou por todo o
mundo ndo se limita ao sistema respiratério, mas também causa outros sintomas sistémicos através de viremia. Dados recentes mostram
que seus efeitos no sistema nervoso central e periférico sdo particularmente significativos. Assim, o presente estudo tem como objetivo
investigar as atuais comorbidades e sintomas neurolégicos de pacientes com COVID-19 que foram acompanhados pelos médicos da

nossa clinica.

PALAVRAS-CHAVE: Infec¢des por Coronavirus. Comorbidade. Manifestagées Neurolégicas.
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