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ABSTRACT

Introduction: Recent reports show an increasing trend of ischemic stroke at a young age.
Diseases associated with ischemic stroke at a young age, namely hereditary hypercoagulable
conditions.

Case: In this case a 16-year-old boy with clinical complaints of sudden weakness of the right
hand and leg, numbness, loss of appetite, nausea and vomiting. Laboratory tests showed
results of increased levels of hemoglobin, hematocrit, erythrocyte count, platelet count,
leukocyte count and NLR. The neutrophil-to-lymphocyte ratio (NLR), calculated as a simple
ratio between the neutrophil and lymphocyte counts measured in peripheral blood. CT scan
examination showed acute infarction in the medial left temporal lobe and old infarction in the
left frontal lobe (medial gyrus). Thoracic CT Scan examination showed the results of bilateral
pneumonia suggestive of viral. The patient encountered COVID-19. The patient experienced
cough and shortness of breath and showed abnormal ABG results, namely respiratory
alkalosis, decreased oxygen saturation, fever, increased procalcitonin and increased cardiac
markers.

Discussion: This case report prompts discussions on various aspects of ischemic stroke in
young patients, including the role of COVID-19, hypercoagulable states, hematological
abnormalities, and diagnostic challenges, with implications for patient management and
future research directions.

Conclusion: SARS CoV-2 can affect the nervous system through several mechanisms that
cause persistent infection, resulting in neurological diseases, including stroke. Young
ischemic stroke is usually hypercoagulable and the most common cause is APS. In this
patient, polycythemia was occured,that causes blood flow slows and oxygen supply to the
brain is reduced. This can cause ischemic stroke.
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causes can be multiple: heart, vascular, or genetic

Introduction

Stroke is often considered a disease of old age, but
it is estimated that 10% of stroke patients are <50 years
old. Recent reports show an increasing trend of
ischemic stroke at a young age compared with a
decrease in stroke incidence and death.! Despite the
ever increasing number of young stroke patients, the
risk factors and causes of stroke remain unknown in
about one-third of all patients.” In young people, the
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disorders that require further, sometimes complex
investigations.®> The diagnosis of stroke in young age
can be challenging to differentiate from stroke mimics
and to identify the cause or underlying pathogenesis.*

Many factors can affect blood flow in the brain,
including the condition of the pulse or arteries, arteries
can be narrowed by the process of atherosclerosis or
blocked by thrombus or embolus. Blood vessels can
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also be compressed by movement and calcification in
the cervical spine, blood conditions can also affect
blood flow and oxygen supply. Increasingly thick
blood, increased blood viscosity, increased hematocrit
(eg in polycythemia) makes blood flow slower.’

Corona Virus Disease 2019 (COVID-19) is an
infectious disease caused by Severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2). SARS-CoV-
2 has several differences from MERS-CoV and SARS-
CoV, including the speed of spread and severity of
symptoms. The death rate for SARS (9.6%) is higher
than COVID-19 (less than 5%). COVID-19 also has a
wider and faster spread to several countries than
SARS.? Populations who are elderly, have chronic
diseases, and have low immune systems are more
susceptible to this infection and its complications.”

In general, there are 3 general symptoms that can
indicate someone is infected with SARS-CoV-2, fever
(body temperature above 38°C), dry cough, shortness
of breath. Other symptoms that can appear are diarrhea,
headaches, conjunctivitis, loss of the ability to taste or
smell, rashes on the skin. These symptoms can get
worse quickly and cause respiratory failure and death.
According to the Centers for Disease Control and
Prevention (CDC) symptoms of 2019-nCoV virus
infection can appear from 2 days to 14 days after
exposure to the virus.?

SARS CoV-2 infection was reported by Mehta et al
in 2020, Chen et al in 2020 caused a cytokine storm
syndrome which is one of the causes of acute
cerebrobasilar disease. In SARS CoV-2 infection,
there is often an increase in D-dimer and a severe
decrease in platelet count, which leads to acute
cerebrovascular disorders, according to Wang et al.,
2020.°

This paper reports the case of a young male patient
with ischemic stroke and gastrointestinal symptoms.
During the course of the disease, respiratory problems
were found with positive SARS CoV-2 PCR results.
SARS CoV-2 can affect the nervous system through
several mechanisms that cause persistent infection
resulting in neurological diseases, including
cerebrovascular disorders or strokes. In patients found
increased levels of Hb, hematocrit and the number of
erythrocytes called polycythemia.

Case Report

On April 15 2020, the patient's blood material is 16
years old with clinical information of sudden weakness
of the right hand and leg, numbness, loss of appetite,
nausea and vomiting, complete hematological
examination results, electrolytes, SGOT, SGPT, urea,
creatinine, glucose as present increased levels of
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hemoglobin, hematocrit, erythrocyte count, platelet
count, leukocyte count and NLR may be caused by
dehydration DD/inflammation, infection, tissue injury
(Table 1). History of asthma since childhood,
experiencing shortness of breath to a bluish body,
others denied, history of premature birth. The results of
the physical examination GCS E3-4M6VS5, blood
pressure 115/71 mmHg, HR 70x/minute, regular,
temperature 36.5, RR 18x/minute, BMI 25.95 (Obesity
1) in many individuals with obesity, changes in the
hemostatic and fibrinolytic activity are observed that
lead to hypercoagulability'®, general status within
normal limits, neurological status paresis N VII dextra
Central, negative dysphagia screening, CT Scan results
while in the NBC hospital ER are acute infarction in
the left medial temporal lobe and old infarction in the
left frontal lobe (median gyrus) while chest X-ray
images while in the NBC ER are no abnormalities in
heart and lungs.

The diagnosis included recurrent ischemic stroke
due to vasculitis, cardioembolic stroke, hyperkalemia,
and low intake. By the second day, the patient
developed subfebrile fever and cough. By the fourth
day, the patient's GCS changed to E3-4M6V3-4. CT
Angiography on April 20, 2020, revealed no
abnormalities in the intracranial blood vessels, while
Thoracic CT Scan on the same date indicated bilateral
pneumonia consistent with a viral infection. On the 7th
day of treatment the patient entered the isolation room
with the condition of the patient sleeping a lot, difficult
communication, tremors in the left hand, no fever but
still  coughing and motor disturbances right
hemiparesis. On the 9th day of treatment, the patient's
GCS changed to E3-4M5V2 with a motor impression
of right spastic hemiparesis. On the 10th day of
treatment, the patient had generalized seizures lasting
2-3 minutes, black NGT, GCS E2M5V2, motor
impression of spastic duplex hemiparesis. On the 10th
day of treatment at night, the patient had shortness of
breath, decreased consciousness and had a fever,
blackened NGT with a diagnosis of Recurrent
Ischemic Stroke, Suspected viral meningitis et causa
COVID-19, viral pneumonia et causa suspected
COVID-19, sepsis, acute respiratory distress syndrome
(ARDS), hypercoagulable state, stress ulcer, acute
renal failure and cardiomyopathy. The COVID-19
virus can affect the digestive system via binding to
ACE2 receptors and subsequent gut microbiome
dysbiosis. Through a variety of molecular pathways
and mechanisms, numerous drugs for the treatment of
COVID-19 could interfere with GI function and lead
to multiple clinical manifestations, which may further
intensify the risk and severity of GI symptoms of
COVID-19 infection, such as nausea, vomiting,
gastroparesis, and gastric ulcers.!! Respiratory damage
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in COVID-19 patient can cause hypoxia, myocardial
supply-demand mismatch, followed by oxidative stress
and damage to cardiomyocytes.!?

Table 1. Laboratory Test Results

Table 2. Causes of ischemic stroke in young adults

Category Causes
Non- * Cervico-cephalic artery dissection
atherosclerotic ¢ Cerebral amyloid angiopathy
Angiopathy * Moyamoya disease

* Fibromuscular dysplasia

* Reversible cerebral vasoconstriction
syndrome

Susac's syndrome
Migraine-induced stroke

Hematologic » Hypercoagulable state due to
disorders deficiencies of protein S, protein C, or
antithrombin; factor V Leiden
mutation, prothrombin gene G20210A
mutation
Acquired hypercoagulable state (eg,
cancer, pregnancy, use of hormonal
contraception, exposure to hormonal
treatments such as anabolic steroids
and erythropoietin, nephrotic
syndrome)
Antiphospholipid syndrome
* Hyperhomocysteinemia
Sickle cell disease
Myleproliferative disorders
(including Polycythemia vera)
Genetic * Fabric disease
disorders « CADASIL

« WELD

* Marfan's Syndrome

* Neurofibromatosis

» Sturge-Weber disease

Inflammation, ¢ Vasculitis (primary angitis of the
Infection CNS, Sjogren syndrome, Wegener's
granulomatosis)

Temporal disease

+ Takayasu disease

* Behget's syndrome

* Neurosarcoidosis

* Neurocysticercosis

« HIV

* Varicella zoster virus

* Neurosyphilis

» Tuberculous meningitis

Complete . Reference
hematology Result Unit Value
Hemoglobin 17.7 g/dL 113 6'00_
Hematocrit 51 % 40 - 48
Erythrocyte 6.3 million/ul 45-55
MCV 81 fL 82-92
MCH 28 pg 27 -31
MCHC 35 % 31-36

12.2 -

- 0 :
RDW-CV 13.9 % 146
Absolute N
Reticulocyte 9 10"4/ulL 24-11.0
Relative o
Reticulocyte 1.4 % 0.5-20
Platelets 433 thousand/uL 150 - 400
Leukocytes 13.5 10"3/uL 5.0-10.0
Basophils 0 % 0-1
Eosinophils 2 % 1-3
Stem o
Neutrophils ! % 2-6
Segment o
Neutrophils 7 % 3070
Lymphocytes 13 % 20 - 40
Monocytes 7 % 2-8
Monocytes 0
Blood
Electrolytes
Sodium (Na) 140 mmol/L 136 - 146
Potassium (K) 5.7 mmol/L 3.5-5.0
Chloride (Cl) 98 mmol/L 98 - 106
Clinical
Chemistry
SGOT (AST) 18 U/L <=40
SGPT (ALT) 19 U/L <=41
Blood Urea 16.6 -

31.7 mg/dL 485

Blood 0.67 -
Creatinine 1.02 mg/dL 1.17
eGFR 108.3 >90
Current
Glucose 2 mg/dL

Discussion

A 16-year-old male patient presents with sudden
right hand and leg weakness and numbness, symptoms
of ischemic stroke. In young patients, ischemic stroke
is generally caused by hypercoagulability (Table 2).

Hypercoagulability describes the pathologic state of
exaggerated coagulation or coagulation in the absence
of bleeding.!* Antiphospholipid syndrome (APS) is the
most common acquired hypercoagulable condition
found in ischemic stroke at a young age.'*"
Antiphospholipid  syndrome is an acquired
autoimmune condition characterized by venous,
arterial, and microvascular thrombosis. Diagnosis
typically requires the presence of antiphospholipid
(aPL) antibodies alongside thrombosis and/or recurrent
miscarriage. The most common site of arterial
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thrombosis in APS is the cerebral vascular which can
cause cerebral ischemia or transient stroke.
Antiphospholipid syndrome that occurs without any
other autoimmune disease is called primary APS while
secondary APS occurs due to other autoimmune
diseases, the most common of which is systemic lupus
erythematosus (SLE).!¢"?

Causes of temporary APS are usually due to
inflammation, infection or drugs. Abnormalities of
natural anticoagulants such as antithrombin, protein C
and protein S are important risk factors for venous
thrombosis, but their association with arterial
thrombosis is unclear.’ Therefore it is recommended to
examine ACA IgM, ACA IgG, B2GP1 IgM, B2GP1
IgG, levels and activity of protein C, protein S,

antithrombin  to  determine  the cause of
hypercoagulability.
Table 3. Causes of polycythemia °
Category Causes
Primary * Polycythemia vera (polycythemia
rubra vera)
* Familial and congenital
polycythaemia
Secondary * Being in a high place
EPO increase by * Lung (.11sease and hypoventilated
compensato alveoli
pensatory * Cardiovascular disease,
mechanisms . X
especially congenital
abnormalities with cyanosis
* Increased affinity of hemoglobin
for oxygen (familia
polycythemia)
* Heavy smoker
Inappropriate * Kidney disease (hydronephrosis,

vascular disorders, cysts and
carcinomas)

Tumors such as uterine
leomyoma, hypernephroma,
hepatocellular carcinoma,
cerebellar hemangioblastoma)

EPO increase

Stress, smoker
Dehydration: lack of water,
vomiting

Plasma loss: burns and
enteropathy

Relatively

Complete hematology results showed an increase in
hemoglobin levels, hematocrit, erythrocyte count,
platelet count, leukocyte count and NLR possibly due
to DD dehydration/inflammation, infection, tissue
injury. Increased levels of hemoglobin, hematocrit,
number of erythrocytes is called polycythemia. The
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causes of polycythemia are described (Table 3). To
determine the cause of polycythemia in this patient,
additional data is needed. One of the factors that can
affect blood flow in the brain is the state of the blood
which affects blood flow and oxygen supply.
Increasingly thick blood, increased blood viscosity,
increased hematocrit such as polycythemia can make
blood flow slower.

From the results of a brain CT scan on April 15
2020, an acute infarction was found in the medial left
temporal lobe dan old infarction in left frontal lobe
(median gyrus). These results confirm the diagnosis of
ischemic stroke, which is related to the sudden
weakness of the right hand and leg accompanied by
numbness. Based on the chronology on the medical
resume, it is known that during the course of his
diseases he encountered COVID-19. This patient had
gastrointestinal disturbances such as nausea, vomiting
and no appetite, then there were respiratory problems
such as coughing and shortness of breath as evidenced
by the abnormal ABG results on April 23 2020
showing respiratory alkalosis and on April 24 2020 a
decrease in oxygen saturation was found, namely 75
.5%, the presence of fever with a temperature above
38°C and an increase in procalcitonin 10 ng/mL
indicates the presence of sepsis accompanied by heart
problems with an increase in cardiac markers such as
CKMB 91 U/L, Troponin T 114 ng/L and D-dimer 860
ng/mL then die.

The patient is a young man with ischemic stroke and
gastrointestinal symptoms. During the course of his
diseases, respiratory problems were found with
positive SARS CoV-2 PCR results. In the presence of
neurological symptoms such as headaches, decreased
consciousness, paresthesias, and other pathological
signs, a cerebrospinal fluid analysis should be
performed. SARS CoV-2 can affect the nervous
system through several mechanisms that cause
persistent infection resulting in neurological diseases,
including cerebrovascular disorders or strokes.
Juvenile ischemic stroke is usually hypercoagulable
and the most common cause is APS. In COVID-19,
antiphospholipid syndrome (APS) can potentially
occur, although it cannot be confirmed in this
particular case. Patients have shown elevated levels of
hemoglobin (Hb), hematocrit, and erythrocyte count,
which indicate polycythemia. However, there is
insufficient additional data available to ascertain the
underlying cause of this polycythemia. In cases of
polycythemia, the increased blood viscosity causes
blood flow to slow down and reduces the oxygen
supply to the brain. This significant reduction in
oxygen and blood flow can ultimately result in an
ischemic stroke.
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Conclusion

SARS-CoV-2 can impact the nervous system
through mechanisms that lead to persistent infection,
potentially resulting in neurological conditions such as
cerebrovascular disorders or stroke. Young ischemic
stroke is typically associated with hypercoagulability,
with APS being the most common cause. The patient's
elevated Hb, hematocrit, and erythrocyte levels
indicate polycythemia, but further data is needed for
diagnosis. Polycythemia may reduce brain blood flow
and oxygen, potentially causing ischemic stroke.
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