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Abstract

The coronavirus COVID-19 pandemic is the defining global health crisis of our time and the greatest challenge we have
faced since the World Wars; it can attack several systems in the body and has high complications and mortality. COVID-
19 can cause venous and arterial thromboembolism due to immobility, high inflammation, extensive intravascular blood
coagulation, and hypoxia. In this study, we report 5 cases of adults with COVID-19, hospitalized in Tohid Hospital,
Sanandaj, Iran. Three patients were male and two were female. The youngest patient was 20 years old and the oldest was
55 years old. All patients had at least one family member with coronavirus. Fever, chills, muscular pain, cough, and
tachypnea were present in all patients. Red blood cell (RBC) was observed in all patients at a low level. Computed
tomography (CT) scans of all patients showed abnormal findings in different areas of the brain. These cases indicate that
COVID-19 may damage blood vessels in the brain and lead to stroke.
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Introduction

COVID-19 (coronavirus) is a viral respiratory disease, which
has infected many people around the world in the past
6 months. The World Health Organization (WHO) declared
COVID-19 as a global health emergency in January 2020 [1].
Dry cough and fever are two of the most common symptoms
of this disease, which can cause complications such as chest
pain, acute respiratory distress syndrome (ARDS), and vascu-
lar insufficiency [2]. Factors such as old age, hypertension,
diabetes, neutrophilia, lymphocytopenia, high inflammatory
indicators, and blood coagulation disorders are the key agents
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in causing death and respiratory distress in patients with
COVID-19 [1].

There is ample evidence that the COVID-19 effects are not
always limited to the respiratory system but can also impair
the cardiovascular, gastrointestinal, urinary, reproductive, and
nervous systems [3, 4]. Symptoms of coronavirus affecting
the nervous system can be classified into three groups: (1)
symptoms of central nervous system that include headache,
vertigo, acute cerebrovascular disease, and epilepsy; (2)
symptoms of peripheral nervous system that include loss of
appetite and loss of sense of smell and taste; and (3) damage to
skeletal muscles [5, 6]. In addition, patients are at high risk of
thrombosis due to their over-coagulation status, blood stasis,
and endothelial damage [7]. Furthermore, recent studies have
shown that patients with COVID-19 usually have high con-
centrations of cytokines including IL2, IL7, IL10, GCSF,
IP10, MCP1, MIP1A, and TNFx [2, 8]. Stroke is currently
one of the most common health problems in developed coun-
tries and was the second leading cause of death worldwide
according to the WHO latest report [9]. Recently, the impor-
tance of this issue in developing countries has become more
prominent [10]. However, no cases of acute vascular disease
have been reported so far. In this article, we report several
cases of patients with coronavirus with brain disorders who
have been admitted to Tohid Hospital in Sanandaj, Iran.
Written informed consent was obtained from a legally
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authorized representative(s) for anonymized patient informa-
tion to be published in this article which was approved by the
Research Center of Kurdistan University of Medical Sciences.

Case Presentations
Case 1

A 35-year-old man was infected with the coronavirus after at-
tending a wedding. Symptoms such as fever, chills, muscular
pain, weakness, cough, tachycardia, and acute respiratory syn-
drome have been reported. He was hospitalized in the Tohid
Hospital, Sanandaj, Iran. He had no history of underlying dis-
eases. Two of his brothers were also infected with the corona-
virus. All of the patient’s clinical findings, including cardiovas-
cular and abdominal examinations, were normal. The amount
of oxygen measured in the blood, when referred to the Corona
Emergency Department, was reported to be 67%. There was no
evidence of arrhythmia in the patient. The patient had a history
of smoking for 5 years. All laboratory findings of this patient
are presented in Table 1. Coronavirus test results were positive.
Computed tomography (CT) scans of his chest were performed

to confirm the presence of coronavirus, and the images showed
that the patient had coronavirus (Fig. 1). In the next step, due to
frequent headaches and decreased consciousness, the patient
underwent a brain CT scan by the order of a neurologist who
observed the initial images and examinations (Fig. 2) of the
hypodense areas in the left parietal area. Ischemic stroke was
confirmed by a radiologist from the CT scan. Supportive care,
antibiotics, and other treatments were used to treat the patient.
After 20 days, the patient’s general condition improved, and his
respiratory and nervous symptoms gradually subsided.

Case 2

A 52-year-old woman was examined at the Corona Emergency
Department of Tohid Hospital in Sanandaj, Iran, with fever,
cough, headache, myalgia, and photophobia. Although she de-
nied any close contact with others in the previous month, the
information from her family confirmed that she had attended
two friendly parties over the past month. During hospitalization
in Tohid Hospital emergency department, the patient’s physical
examination was reported including body temperature of
38.4 °C, blood pressure of 73.86 mmHg, pulse rate of 90
beats/min, respiration rate of 22 breaths/min, and blood oxygen

Table 1 The results of laboratory findings
Test name Unit Reference range Case 1 Case 2 Case 3 Case 4 Case 5

1 BUN mg/dl 7-16.8 18 66 Hi 21 Hi 31 Hi 110 Hi

2 Ca mg/dl 8.6-10.3 9 6.8 low

3 p mg/dl 2745 5.1 Hi 4.7 Hi

4 Na(ser) mEg/L 138145 144 150 Hi 143 138

5 K(ser) mEq/L 3.6-5.9 3.8 5 2.4 low 4 4.1

6 MCH pg 27.5-33.2 27.6 30.5 23.1 323 31

7 MCHC g/dL 30.0-38.0 33.2 31.8 29.9 33.2 36

8 Plt x 1000/uL 140440 161 150 245

9 Cr mg/dl Female: 0.6-1.3 mg/dl 1.16 8.3 Hi 1.1 1.1 7.9 Hi
Male: 0.8-1.3 mg/dl

10 SGOT(AST) IU/L Female up to 31 14 16 15
Male: <40

11 SGPT(ALT) IU/L Female: <31 11 13 10
Male: <45

12 WBC x1000/uL 44-11 7.1 7.0 9.6 10.1 16.9 Hi

13 RBC % 1,000,000/uL Female: 4.5-5.1 4.09 3.80 low 3.55 low 4.27 low 4.06 low
Male: 4.5-6.5 Low

14 Hb g/dl Female: 12.3-15.3 13.2 11.6 low 6.2 low 13.2 low 15.4
Male: 14-17

15 Het % Female: 36-44.5 39.8 36.5 27.4 Low 41.6 42.8
Male: 41.5-50.4

16 MCV fl 80-96 96.1 77.7 97/4 86.3

17 FBS mg/dl 70-115 85 130 Hi

18 ALK.P IU/L Male: 0-270 400 Hi 309 Hi

19 CRP mg/L 0-6 8

20 ESR mm 5-12 28 Hi
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Fig. 1 Axial without contrast-
enhanced chest computed tomog-
raphy (CT) image showing a co-
ronavirus disease (COVID-19)
infection

Casel

Case 2

Case 3

saturation of 73% in 5 I/min of oxygen. Mild hypoxemia was
diagnosed due to low oxygen levels in the patient’s blood. The
most common blood and electrolyte tests were reported to be
normal. Testing for other viral diseases, including influenza A
and B, was negative. Other laboratory findings were in accor-
dance with Table 1. Preliminary results of the coronavirus test
were negative, but in the second test, she was diagnosed with
coronavirus, and the CT images of lungs were a definite indica-
tion of the virus (Fig. 1). Due to the persistent headache during
the treatment period, a brain CT scan was taken, the radiologist
distinguished the hypodense lesions in the parietal lobe on the
right, and an ischemic stroke was confirmed (Fig. 2). Supportive
care, antibiotics, and antiviral treatments were performed. After a
month, the general condition of the patient improved and the
viral and neurological symptoms were gradually ameliorated.

Case 3

A 50-year-old woman was admitted to the ICU of Tohid
Hospital, Sanandaj, Iran, with symptoms of fever, tachypnea,
respiratory problems, severe headache, frequent vomiting, and
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decreased consciousness. The initial physical and clinical ex-
aminations were normal, and the patient’s history showed no
underlying disease. He was not taking any special medications
at the time and had no history of alcohol or tobacco use. Her
blood pressure was 238/112 mmHg with a regular pulse rate
of 116 beats/min, a respiratory rate of 21 cycles/min, and a
temperature of 38.1 °C. While there was no evidence of ar-
rhythmia, the patient had mild hypoxemia with oxygen levels
of 85-90%. The patient’s important laboratory findings are
listed in Table 1. This patient had normal chest radiographs
despite positive reverse transcription-polymerase chain reac-
tion (RT-PCR) test. But high-resolution CT scan of the chest
revealed evidence of the coronavirus (Fig. 1). She was treated
in the intensive care unit and was able to breathe using a
ventilator a few hours after being admitted to the ICU. Due
to decreased level of consciousness, according to the neurol-
ogist order, a brain CT scan was taken. The non-contrast CT
scan showed hyperdense areas in the left parietal lobe, which
caused bleeding in the brain tissue (Fig. 2). However, the brain
images did not indicate any brain shift or hydrocephalus in the
brain tissue. Patient underwent supportive, antibiotic, and
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Fig. 2 Axial CT scan without
injection brain images. Cranial
CT scan imaging showed the
areas of the hypodermis in the left
parietal region of the brain (case
1). Cranial CT scan imaging
showed the areas of the
hypodermis in the right parietal
region of the brain (case 2).
Cranial CT scan imaging showed
the areas of the hyper dense in the
left parietal region of the brain
(case 3). Cranial CT scan imaging
showed the areas of the
hypodermis in the cerebellum
region of the brain (case 4).
Cranial CT scan imaging showed
the areas of the hypodermis in the
left parietal region of the brain
(case 5)

Casel ‘

Case 3

Case 2

pharmacological care to control intracerebral hemorrhage and
to treat for coronavirus. Unfortunately, the patient died 2 days
after being admitted to the hospital’s intensive care unit.

Case 4

An 18-year-old young boy patient was admitted to the emer-
gency department of Tohid Hospital, Sanandaj, Iran, with
symptoms of quadriparesis. The patient’s nervous manifesta-
tions began 5 days before hospitalization. He experienced
bilateral facial paresis accompanied by progressive weakness,
but there was no urinary and fecal incontinence. There were
signs of an imbalance in him. His first symptoms were cough
and shortness of breath 1 week before hospitalization when he
was referred to an allergy specialist and was diagnosed with
coronavirus disease after testing for RT-PCR and a
confirmative CT scan of the chest. At the time, the patient
was treated with hydroxychloroquine and azithromycin.
There was no evidence of underlying disease in the patient’s
history, and physical examination showed that the patient was
afebrile with blood pressure of 110/80 mm/hg, respiratory rate

of 18/min, oxygen saturation of 81% on room air, and heart
rate of 68 beats/min. At the time of hospitalization, the patient
was conscious but had respiratory distress. Lung CT scan
revealed diffused consolidations and ground-glass opacities
in both lungs and bilateral pleural effusion (Fig. 1). The im-
portant laboratory results of the patient are shown in Table 1.
On day 3 of hospitalization, brain imaging was performed
using CT. The non-contrast CT scan showed hypodense areas
in the cerebellum, indicating an ischemic stroke (Fig. 2).
However, the brain images did not indicate any brain shift or
hydrocephalus in the brain tissue.

Case 5

A 55-year-old male was admitted to Tohid Hospital in
Sanandaj, Iran, with abdominal pain, nausea, and vomiting.
He admitted that he had not complied with any of the health
protocols against coronavirus. After 3 days, the laboratory
reported positive result for the patient’s RT-PCR test.
Additionally, CT scans showed the effects of coronavirus in
the patient’s lungs (Fig. 1). So, she was a confirmed case of
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coronavirus according to the diagnostic protocols. In the hos-
pitalization period, the physical examinations indicated a body
temperature of 38.9 °C, blood pressure of 94/74 mmHg, pulse
rate of 89 beats/min, breathing rate of 35 breaths/min, and the
blood oxygen saturation of 90% at 5 1/min of oxygen. The
routine blood tests, kidney function, electrolyte, and serum
procalcitonin were normal. The extra laboratory results are
presented in Table 1. The patient’s doctor ordered an ultra-
sound of the abdomen due to recurring abdominal pain and
vomiting. The ultrasound showed that all abdominal and pel-
vic organs were normal except for both kidneys. Due to de-
creased level of consciousness, according to the neurologist
order, a brain CT scan was taken. CT scan without contrast
shows excessive areas in the lobe of the left body, indicating
an ischemic stroke (Fig. 2).

Discussion

Some patients with coronavirus, specifically those with older
age and chronic medical situations such as diabetes, hyperten-
sion, cancer, and pulmonary asthma, may be at risk for acute
respiratory distress syndrome and organ dysfunction [10, 11].
Evidence from previous studies have indicated that patients
with severe coronavirus disease might experience respiratory
failure with an urgent need for artificial respiration, and other
organ dysfunction [7]. Pathophysiological studies have also
shown that patients with coronavirus are prone to dehydration
due to fever, diarrhea, hypotension, and secondary infections,
which can lead to venous thrombosis [12]. Risk classification
for thrombotic and hemorrhagic strokes disease is of crucial
importance for prediction of coronavirus.

In addition, severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) have been reported to attack the heart and
some major arteries that lead to a damage to the nervous sys-
tem [6, 13]. According to studies, coronavirus can play a de-
cisive role in causing strokes and vascular complications in
general [14]. Another study by Rothstein et al. showed that
most patients with ischemic stroke have common vascular risk
agents and stroke mechanisms [15].

Numerous studies have shown that angiotensin-converting
enzyme 2 (ACE2) is highly expressed in human tissues such
as vascular endothelial cells, heart, gastrointestinal tract, and
urinary system [16, 17]. Furthermore, Tsaytler et al. showed
that ACE2 is a major target in human SARS-CoV-2 infec-
tions. After the coronavirus infection, the level of ACE2 de-
creases or may even disappear completely [18]. Therefore,
they reported that all tissues and organs in which the ACE2
is expressed may be in the conflict zone between SARS-CoV-
2 and immune cells, eventually leading to organ failure and
death [18, 19].

Thus, to reduce the side effects and death rate of coronavi-
rus, it is necessary to assess the risks of arterial and venous
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thrombosis, and lesions in the central nervous system. As it is
known, cerebral hemorrhage refers to spontaneous hemor-
rhage in cerebral parenchyma without any head injury [20].
The most common causes of cerebral hemorrhage include
high blood pressure, hardening of the cerebral arteries, intra-
vascular and vascular anomaly, and cerebral amyloid [21].
Rupture of a small artery caused by high blood pressure can
lead to death shortly due to effects of bleeding on the body’s
main activities, such as breathing and heart pumping. Acute
cerebrovascular diseases are one of the most common diseases
in middle-aged and elderly people, and with its wide range of
effects, it can lead to high mortality and disability [22]. Studies
have also shown that in addition to a pandemic, the coronavi-
rus will cause a widespread stroke epidemic [23]. Therefore,
due to these symptoms, care measures are necessary to pre-
vent a stroke epidemic in people with COVID-19 disease [24].

Most patients with coronavirus can be treated, but many
will not survive due to the destructive effects of the virus on
vital organs. The main cause of death in patients with corona-
virus is respiratory distress, followed by vital organ dysfunc-
tion, cardiovascular failure, and bleeding. Studies have shown
that the coronavirus mainly involves the respiratory, cardio-
vascular, digestive, and urinary systems. In many cases, liver
and kidney functions are disrupted. A coronavirus study by
Zhang B et al. concluded that the SARS-CoV-2, in addition to
directly attacking the tissues and organs of the body, triggers a
cytokine storm by stimulating the immune system [25]. They
reported that many patients with severe coronavirus were ex-
posed to the cytokine storm, which is considered a reaction of
the body’s immune system to the virus [25]. In this reaction, a
large number of anti-inflammatory agents such as interleukin-
1, interleukin-6, and tumor necrosis factor are released, and
excessive activation of immune cells is a non-specific cause
[26]. Therefore, according to these results, it is recommended
that medical team members consider two goals in the treat-
ment process of patients with coronavirus: first, the protection
of organs and functioning of the body’s systems against inva-
sion and damage and, second, strengthening the immune sys-
tem to control the formation of cytokine storms.

Conclusion

In general, coronavirus is highly contagious, and although
accurate information is not yet available, early detection can
help treat the disease. Coronavirus can damage the vascular
system and cause bleeding; this damage to the nervous system
can be accompanied by dysfunction of another system in the
body. Thus, early treatment can be very beneficial for this
prognostic disease. In addition, it has been shown that the
virus can weaken the immune system with secondary patho-
gen infections in the body, so it is necessary to strengthen the
immune system.
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