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ABSTRACT

Background: COVID-19 is a global pandemic caused by severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2). This virus was declared by the World Health Organization (WHO). Many other conditions,
including neurological conditions, may complicate COVID-19. COVID-19 is known to increase the risk of
ischemic stroke due to COVID-19-associated coagulation (CAC) and the neurotropism of SARS-CoV-2.
Tuberculosis is a chronic disease that can cause stroke with vasculitis and hypoxia pathways. Tuberculosis also
lowers the immune system, making it easier to get infected by SARS-CoV-2. This case aimed to report a case of
recurrent ischemic stroke in COVID-19 with VCI and Pulmonary TB in Biak, Papua, Indonesia. Case: A man-69
years old with vascular cognitive impairment because of their first ischemic stroke currently comes with
recurrent ischemic stroke with right hemiparesis and right central facial nerve paralysis. The patient has a
history of pulmonary TB on treatment. In the course of the patient's illness, the patient has worsening
consciousness and oxygen saturation; CT Thorax shows right collapse pneumothorax bronchopneumonia with
a positive SARS-CoV-2 PCR test. Conclusion: Ischemic stroke can be present along with COVID-19, especially in

severe conditions with the existence of pulmonary TB coinfection.
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INTRODUCTION

Since December 2019, a new virus that has emerged
in the city of Wuhan, China, known as severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2),
has emerged and caused severe respiratory
infections, namely coronavirus disease 2019 [1].
SARS-CoV-2 is transmitted through droplets from
infected people or indirect contact [2-4]. SARS-CoV-
2 spread globally until, on March 11, 2020, COVID-19
was declared a global pandemic by the World Health
Organization (WHO). WHO reported more than 190
million confirmed cases of COVID-19, including
4,093,145 deaths in the world as of July 19, 2021.
have recovered, and 76,200 patients have died [5].

The definition of ischemic stroke, according to the
American Stroke Association (ASA), is an episode of
neurological dysfunction caused by blockage of
blood vessels that occurs in a focal area of the brain,
spinal cord, or retina [6].

Early symptoms of COVID-19 are reported as fever,
cough, shortness of breath, and hypoxia. Severe with
angiotensin-converting enzyme 2 (ACE2) as the
primary receptor [7-9]. COVID-19 has neuroinvasive
capabilities and shows neurological manifestations,
including cerebrovascular events, headaches, and
vestibular and cognitive disorders [10-13]. The
invasion of SARS-CoV-2 into the human body causes
an increase in the immune system, with the effect of
increasing the permeability of the blood-brain
barrier (BBB) so that SARS-CoV-2 can attack the
central nervous system (CNS) via transcellular,
paracellular, and axonal retrograde transport
through the sensory and olfactory nerves (lamina
cribriform and olfactory bulb) [14-17]. The
combination of cytokine storms that cause
coagulation and thrombosis (Covid-19 Associated
Coagulation (CAC)) and viral neurotropism (the
ability of the virus to attack and survive in SSP)
[14,18].
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A retrospective study by Li Y. et al. (2020) reported
that ischemic stroke is the most common stroke
incident in COVID-19 patients; neurological
symptoms occur in around 36% of patients
suffering from COVID-19. 22 This case aims to
report cases of ischemic stroke in COVID-19-
positive patients in Biak, Papua, Indonesia.

CASE REPORT

A 69-year-old man was taken to the emergency
room at Biak Regional Hospital with the main
complaint of decreased consciousness for 2 hours
at SMRS. Neurological examination revealed
decreased consciousness, restlessness, vital signs
GCS E3M4V suspected of aphasia, BP 156/89mmHg,
pulse (HR): 89x/minute, respiratory rate (RR):
22x/minute, body temperature (T): 380C, and
blood oxygen saturation (Sp02): 90%. Physical
examination lateralized to the right, right central
facial nerve paresis, right physiological reflex
increased, right pathological reflex (+). Previous
medical history includes ischemic stroke with
sequelae of VCI and a history of pulmonary TB. The
supporting results of plain head MSCT showed
cerebral infarction in the left centrum semi-ovale,
left internal capsule, and left corona radiata (Figure
1). Thorax X-ray photos show a picture of active TB.
Non-reactive COVID-19 antigen, non-reactive PITC,
outpatient management with a specialist in internal
medicine with complaints of shortness of breath
and rough wet crackles in both lungs. Category 1
(1x3 FDC tablets) is the initial phase in treating
pulmonary TB.

FIGURE 1: MSCT Plain head.

The course of the patient's illness became
increasingly  breathless, and consciousness
decreased; GCS E2M4V suspected aphasia, BP
110/70mmHg, HR: 125x/minute, RR: 36x/minute, T:
38.80C, Sp02: 60%. The results of a CT scan of the
thorax =~ showed that the patient had
bronchopneumonia collapsing right pneumothorax
with marked consolidation at the right pulmonary
apex, which indicated the presence of active
pulmonary TB (Figure 2), RT-PCR was reactive (CT
value 16). Abnormalities in laboratory results were
increased creatine levels (1.2 mg/dl) and liver
function (SGOT=47 U/L, SGPT= 61 U/L).
Management of the patient is given oxygen 8-10
liters per minute (Ipm) NRM, head raised 30 degrees,
IVFD Ringer lactate 20 drops per minute,
Paracetamol injection 1g/8 hours 1V, Clopidogrel
75mg/24 hours po, Aspilet 80mg/24 hours po,

Vitamins B1, B6, B12 1 tab/24 hours po, Citicolin
injection 500mg/12 hours 1V, Ceftriaxone injection
2gram/24 hours 1V, Omeprazole injection 40mg/12
hours 1V, Ondancetron injection 8mg/8 hours 1V,
OAT po, patient installed NGT and DC.

FIGURE 2: Plain Thoracic CT Scan.

On the third day of treatment, the patient was
transferred to the COVID-19 isolation ICU room and
treated by an Internal Medicine specialist and an
Anesthesia specialist. Vital signs GCS E3M4V
suspected aphasia, BP 125/75mmHg, HR:
106x/minute, RR: 25x/minute, T: 380C, Sp02: 86%
NRM 3 pm, which was then intubated and installed
on a ventilator.

Additional management of Remdesivir Drip IV
injection (Day 1= 200mg/24 hours 1V, Days 2-5=
100mg/24 hours 1V), Resfar Drip 1 vial/24 hours 1V,
Levofloxacin injection 750mg/24 hours 1V,
Dexamethasone injection 5mg/12 IV hours,
Meropenem injection 1gram/8 hours IV, OBH I1IC/8
hours po, Vitazet 1 tab/12 hours po, Curcuma 1
tab/24 hours po.

On the fourth to the eighth day of treatment, the
patient's condition improved, but the shortness of
breath worsened, and the crackles in both lungs
became more transparent, thicker, and rougher. On
the eighth day of treatment, the patient experienced
aworsening decrease in consciousness to sopor from
previous apathy, vital signs GCS E1M2V suspected
aphasia, BP 80/50mmHg, HR: 140x/minute, RR:
20x/minute, Sp0O2: 85% then given Norepinephrine
0.1 mcg /body weight/min. However, the patient's
condition continued to worsen, and he experienced
heart failure Cardiopulmonary resuscitation with
Epinephrine injection, the patient died on the ninth
day of treatment.

TABLE 1: Complete Blood Examination Results.

Date
Component ———— Parameters
6/30
HB 14.7 Gr/Dl
RBC 4.6 Million/mm3
HCT 42 %
Leukocytes 7,200 /mm3
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Date
Component —————— Parameters
6/30
Differential Count
- Basophils 0 %
- Eosinophils 2 %
- Bands 0 %
- Segment 67 %
- Lymphocytes 22 %
- Monocyte 9 %
Platelets 286 103/mm3

TABLE 2: Blood Chemistry Test Results.

Date

Component ——————— Parameter
6/30 1/7

GDP 75 115 Mg/dl
Total cholesterol 152 167 Mg/dl
Triglycerides 69 68 Mg/dl
Creatinine 1,2 1.3 Mg/dl
Gout 6,8 Mg/dl
Albumin 5.9 4.5 Gr/L
SGOT 47 51 U/L
SGPT 61 56 U/L
DISCUSSION

This case report is the first case report to discuss
ischemic stroke in a COVID-19-positive patient in
Papua, Indonesia. This patient has a history of
pulmonary TB, ischemic stroke, and vascular
cognitive impairment (VCI) with impaired
concentration or attention previously. Decreased
consciousness is one of the manifestations of
COVID-19 in the field of neurology; previous
research shows that 2.4-14.8% of COVID-19
patients experience decreased consciousness,
which is related to the severity of the COVID-19
infection [19]. In Small Vessel Disease (SVD),
disorders are associated with lacunar infarctions in
the subcortical region's white matter and gray
matter, which spread evenly and provide a poor
picture. Microvascular fibrosis and thickening of
the basement membrane, which then causes
narrowing of the arterial lumen due to loss of
smooth muscle cells. Apart from that, the
perivascular space also widens, and plasma protein
leakage occurs. These changes can cause blood
vessel occlusion, microaneurysms, and fibrinoid
necrosis of the blood vessel walls, resulting in
ischemic stroke with impaired cognition [20,21].
The patient, in this case, had impaired attention and
concentration, making it difficult to comply with the
COVID-19 prevention protocol. This was
accompanied by impaired immunity due to
suboptimal rest time, the initial entry point for
infection.

Tuberculosis is associated with an increased risk of
ischemic stroke due to vasculitis or intimal
proliferation, leading to thrombosis in the brain.
The vasculitis is accompanied by thrombosis and
infarction of the corticomeningeal blood vessels
that cross the basement membrane or are in the
brain parenchyma.

Infection with Mycobacterium tuberculosis causes
activation of a persistent inflammatory response
that initiates a cascade of cytokines and chemokines.
The inflammatory response has been established to
be of pathogenic relevance in the relationship
between infection and atherosclerosis. It may be
related to endothelial dysfunction elicited by
bacterial endotoxin and cytokine action [22-26].
Sheu J] et al. found that 6.0% of tuberculosis patients
experience an ischemic stroke, in which case these
patients have a greater likelihood of experiencing an
ischemic stroke over 3 years than the general
population [25].

The pathophysiology of ischemic stroke in COVID-19
is related to the host immune system, SARS-CoV-2
neurotropism, and the indirect influence of COVID-19
infection on stroke risk factors. The cytopathic effects
of SARS-CoV-2 and dysregulation of the immune
system can cause severe inflammation, including a
cytokine storm leading to CAC and thrombosis,
especially in patients with a history of chronic
immune-mediated inflammation, such as
tuberculosis, hypertension, VCI, stroke, diabetes
mellitus, and metabolic syndrome [27-30]. Elevated
coagulation factors (D-dimer and fibrinogen) and
increased inflammatory markers (C-reactive protein)
result from the CAC process and thrombosis [10].
Vasculitis of the central nervous system can also
contribute to the pathophysiology of stroke ischemia
in COVID-19 [31,32]. Hanafi R et al. (2020) reported
imaging of "patchy/punctate enhancement” vasculitis
on cerebral MRI [31].

SARS-CoV-2 can bind to toll-like receptors and cause
activation of pro-inflammatory cytokines (IL-1).
Activation of IL-1 will induce a biochemical cascade
and activate other pro-inflammatory cytokines (IL-6,
IL-2, IL-7, IFN-y, granulocyte-colony stimulating
factor, monocyte chemo-attractant protein 1, tumor
necrosis factor-a (TNF-a), and macrophage
inflammatory proteins [10,33,34]. This systemic
inflammation is associated with acute cerebral
ischemia [10,35].

The SARS-CoV-2 spike glycoprotein can bind to the
ACE2 receptor (the virus enters cells and
proliferates) with the help of transmembrane
serine 2 protease (TMPRSS2) and causes down-
regulation of ACE2 and invades neurons, glial cells,
and vascular endothelium. This excessive binding of
ACE2 receptors reduces the activity of the
alternative renin-angiotensin-system (RAS) axis,
which causes vasoconstrictive effects on cerebral
blood vessels (imbalance in vasodilation),
neuroinflammation, increased oxidative stress, and
triggers fibrosis and thrombosis processes that
impact the brain parenchyma. And the occurrence
of stroke [10,36,37].

QManagement of ischemic stroke in COVID-19 is the
same as for ischemic stroke in general, namely, with
reperfusion as a priority. The use of anticoagulants
or antiplatelets can be given to reduce the incidence
of thromboembolism due to the high risk of
prothrombotic disorders [36,38].
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The outcomes of patients with stroke and COVID-19
are worse if multi-organ failure or pulmonary
disorders occur [37,39,40]. The patient in this case
report also showed signs of severe infection
characterized by rapid deterioration, the presence of
liver and kidney failure, and the occurrence of
vascular thrombosis, including stroke. he was more
likely to wundergo acute respiratory distress
syndrome (ARDS), mechanical ventilation support,
and intensive care. [41].

Initial intensive management of hypoxemia includes
conventional oxygen therapy, high-flow nasal
cannula (HFNC) oxygen, and non-invasive
ventilation (NIV); lung-protective ventilation with
low tidal volume and high pressure is recommended
for patients requiring invasive mechanical
ventilation. Severe COVID-19 patients usually show
a respiratory rate of 30 breaths per minute, oxygen
saturation <93%, lung infiltration >50%, and are at
high risk of clinical deterioration and ARDS. 52,53
The target of ARDS treatment is to achieve a
minimum oxygen saturation between 92-96% [42].

Patient management is by the Revised COVID-19
Management Protocol Guidelines; monitoring is
carried out in the isolation room by closely
monitoring vital signs, calorie intake, electrolyte
control, hydration, and oxygen status; blood
laboratory monitoring; and serial chest radiographs.
There is dysregulation in pulmonary perfusion in
COVID-19, loss of vasoconstriction in hypoxic lungs,
excessive pulmonary  vasoconstriction, and
microthrombosis or macrothrombosis [43,44].
Pulmonary microthrombosis and endothelial
damage resulting in V/Q (ventilation/perfusion)
mismatch, hypoxemia, and vasodilation.57-,58,59
NIV, such as BIPAP or HFNC, is recommended as
initial therapy in patients with respiratory failure
due to COVID-19 with 3 essential steps: (1) use HFNC
or NIV or extensive pulmonary effusion. (2) limiting
fluid resuscitation (3) Positioning the conscious
patient in an awake prone position [45,46]. The use
of mechanical ventilation aims to maintain lung
protection in ARDS patients, with a target tidal
volume of 4-8 ml/kg bb and plateau pressure <30
cmH20and driving pressure <15 cmH20 [46,47].

The necessary pharmacological therapy in treating
COVID-19 is antivirals; based on the revised protocol,
the antivirals used are Favipiravir (loading dose 1600
mg/12 hours/oral on day 1 and then 2x600 mg on
days 2-5) and Remdesivir (drip 200 mg IV continued
1x100mg IV drip days 2-5 or days 2-10). Antiviral
therapy was carried out in the patient in the case
according to the latest revised protocol [48,49].

This patient experienced a stroke with various
complications due to respiratory problems and
inflammatory processes due to pulmonary TB and
Covid 19. This contributes to the high mortality rate
in patients [50].

Our report has several limitations. We have limited
access to advanced diagnostic tools and intensive
equipment, so we have limited evidence of another

organ involvement that could affect this patient's
outcome. For example, blood gas analysis is used to
see signs of acidosis or D-Dimer. CRP and NLR value
tests are used as diagnostic tools and biochemical
markers of severity related to mortality and case
fatality rate [50,51].

CONCLUSION

Ischemic stroke can be found simultaneously with
SARS-CoV-2 (COVID-19) infection; management
becomes increasingly difficult due to pulmonary TB
coinfection so that it develops into ARDS, which
results in increasingly fatal infections, but it is a
challenge, managing COVID-19 is difficult during the
pandemic This.
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