COVID-19-associated ischaemic stroke despite use
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SUMMARY

A 64-year-old female nurse was admitted to hospital
following fever, cough, shortness of breath and low
blood pressure. She tested positive for COVID-19 and
was treated on a high-dependency unit and prescribed
enoxaparin, a prophylactic anticoagulant. Eight days
later, she suffered a left middle cerebral artery ischaemic
stroke. Over the next 2 weeks, her condition fluctuated,
eventually leading to her death. We report her case
from clinical history to investigations and outcomes, and
explore the potential link between coronavirus, the use
of anticoagulation and ischaemic stroke.

BACKGROUND
COVID-19 has drastically altered medical manage-
ment globally. The disease principally affects the
respiratory system as well as other organs. While
the virus can also infiltrate the brain leading to
encephalitis, emerging information also provides
evidence of a causative relationship with ischaemic
stroke.” The aetiological mechanism is likely due to
an enhanced infection induced coagulopathy.

Although varying by population, ischaemic
stroke accounts for roughly 80% of all strokes
worldwide.? In the UK, there are over 100 000 new
stroke cases every year which cause 38 000 deaths,
making it a leading cause of death and disability.*
COVID-19 has been associated with ischaemic
stroke, especially in the Asian community, and it
has been suggested that prophylactic anticoagula-
tion would be a useful means of prevention.’ ®

As COVID-19 continues to infect a growing
number of people around the world, there is a large
potential for an increase in affected individuals
suffering from stroke. We report the case of a patient
with COVID-19 and ischaemic stroke despite being
on prophylactic anticoagulation therapy.

CASE PRESENTATION

A 64-year-old South Asian woman, with a medical
history of mild hypertension and no other comor-
bidities, had returned from Malaysia in February
2020 with her partner, and possessed a negative
COVID-19 reverse-transcriptase-PCR  (RT-PCR)
assay swab test. In March 2020, she attended
hospital complaining of a dry cough, shortness of
breath, loss of appetite, general malaise, diffuse
muscle pain and fatigue for 10 days. During ambu-
lance transfer, a fever of 38.7°C was recorded with
a blood pressure of 85/50 mm Hg; she was hypoxic
and required 10 L of oxygen/minute via a non-
rebreathing mask. Her current medication prior
to hospitalisation was spironolactone 25 mg once
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daily, simvastatin 20 mg once daily and aspirin 75
mg once daily.

Significant findings on examination were of mild
crepitations bilaterally and dyspnoea, requiring 10
L oxygen to keep saturation percentage levels above
90%. Examination otherwise was unremarkable.

INVESTIGATIONS

A chest X-ray showed right sided middle and lower
zone shadowing and a clear left lung (figure 1),
which raised suspicions for COVID-19. This was
confirmed by a positive COVID-19 RT-PCR test the
following day. Other blood tests showed a raised
C reactive protein (CRP) level of 85 mg/L, normal
white cell count but with low lymphocyte levels at
0.3x10’/L, low platelet count of 54x10%/L, high
ferritin (>3000 ug/L), low vitamin D levels at 58
nmol/L and normal creatinine and urea levels.
Blood gases on admission, revealed hypocapnia
(pH 7.4; partial pressure of CO, (pCO,) 4.43 kPa)
and hypoxia (partial pressure of O, (pO,) 8.94 kPa),
which somewhat improved a few hours later (pCO,
of 5.07 kPa; pO, of 11.9 kPa).

DIFFERENTIAL DIAGNOSIS

A diagnosis of COVID-19 infection with possible
supra-added bacterial infection was made. The
patient was commenced on clarithromycinand 1.2 g
augmentin three times daily antibiotics, and prophy-
lactic 40 mg enoxaparin once daily subcutaneously,
which was the hospital protocol for severely unwell
patients. At the time of management, use of steroids
in these patients was discouraged, although only
a few months later a large randomised controlled
trial showed that dexamethasone reduced 28-day
mortality in medium to severely ill patients.”

On day 2 of admission, she suffered an episode
of hypotension and bradycardia and was treated
with intravenous fluids and placed on 40% contin-
uous positive airway pressure (CPAP). Eventually,
her blood pressure rose to 110/70 mm Hg and her
O, saturation recovered to 94%. By day 3, she no
longer needed CPAP but was maintained on nasal
O,. Further blood tests showed increased CRP
levels (rising to 101 mg/L) but decreased platelets.
Her renal function remained normal and lympho-
cyte count had both improved. On day 4, however,
her condition worsened as her O, saturation level
dropped suddenly and required assisted ventilation
at 40% fraction of inspired oxygen () On day S of
admission, the patient was stable. Her dose of enox-
aparin was reduced from 40 to 20 mg once daily in
view of her reducing platelets.
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Figure 1  Anteroposterior (AP) chest X-ray at day of admission
showing right-sided middle and lower zone shadowing and a clear left
lung.

On day 8, the patient become drowsy with right-sided weak-
ness. Blood tests showed a reduced Hb concentration of 105
g/L but improved CRP, platelets, estimated glomerular filtration
rate (eGFR) and normal arterial blood gas. A CT scan confirmed
an ischaemic stroke in the left middle cerebral artery territory
(figure 2) but no thrombus or stenosis was found following
CT Angiography (CTA) of arch of aorta and extracranial neck
vessel imaging. An echocardiogram showed normal ventricular
function and no thrombus. The patient was commenced on a
reduced dose of 75 mg aspirin due to the low platelet count.
That evening she became hypotensive and unresponsive with a
Glasgow Coma Scale rating of 5, a modified Rankin scale of 4
and a National Institutes of Health Stroke Scale of 16.

The patient was kept on non-invasive ventilation and antibi-
otic treatment was changed to Tazocin 4.5 g three times daily
via nasogastric tube feeding. She had regular blood tests and was

Figure 2 CT scan on day 8, showing left-sided temporoparietal
ischaemic stroke (arrow).

seen daily by the physiotherapists. Despite this, her condition
continued to worsen.

She further deteriorated and became acidotic and suffered
type 2 respiratory failure. Her blood tests showed an further
reduction in her platelet count of 13x10°/L with a D-dimer
greater than 20 000. Her prothrombin time was 16.4 s with
a prothrombin ratio of 1.17 suggesting a likely diagnosis of
disseminated intravascular coagulation (DIC), which was made
12 days postadmission. She continued to receive CPAP.

OUTCOME AND FOLLOW-UP

After discussion with family, a decision was agreed to provide
palliative care. She died the following day, 14 days following
admission.

DISCUSSION

We present the case of a 64-year-old woman with confirmed
COVID-19, who subsequently died of an ischaemic cerebral
stroke despite receiving anticoagulant therapy.

Ischaemic stroke has been associated with acute cases of
COVID-19.% The exact mechanism for this coagulopathy is
unclear. One suggestion relates to how the SARS-CoV-2 binds
to ACE2 receptors, causing a cascade of events leading to over-
expression of the vasoconstricting agent angiotensin II together
with under expression of the vasodilator angiotensin. Simultane-
ously, in some patients, an excessive production of proinflamma-
tory cytokines leads to clot formation and platelet activation.’
However, risks of such coagulopathy would be expected to be
ameliorated with formal anticoagulation prophylactic therapy,
as prescribed in our patient.® However, this theoretical benefit is
clearly limited with other thrombotic events, such as incidences
of COVID-19-related deep vein thrombosis, which remain high
despite the use of low-molecular-weight heparin.” Although
there is a reported increase in the risk of COVID-19-associated
stroke, there is still debate as to whether there is a causal effect
of COVID-19 on the incidence of cerebrovascular events, or
perhaps it is the critical illness in itself that induces an augmented
risk of stroke. It is well known in clinical practice, that any
critical illness, in particular infective conditions, may increase
the incidence of cerebrovascular events.'” In our hospital we
adopted a protocol of doubling the prophylactic enoxaparin
dose to 40 mg once daily for all more seriously unwell patients
with COVID-19.

A number of other possibilities for our patient’s stroke, unre-
lated to coronavirus, should also be considered. High blood
pressure is a well-recognised cause of stroke. Our patient had
a history of hypertension which was being treated. Her blood
pressure was only mildly elevated and during the described
event, she was suffering from hypotension. Although hypoten-
sion may cause a watershed stroke, the ischaemic insult present
on her brain imaging is not consistent with this. Another possi-
bility is that the ischaemia was caused by infection. Sepsis has
been associated with an increased risk of ischaemic stroke (OR
of 28.4 within 15 days of sepsis).!' However, as the white cell
count remained normal up to the stroke, the more likely possi-
bility is that the stroke was due to COVID-19 rather than any
subsequent supra-added bacterial infection. Further, it is unlikely
that DIC was responsible for the stroke, as the timeline of events
indicates that it occurred after the stroke and so is more likely to
have been caused by underlying infection.

The use of anticoagulant therapy, such as enoxaparin, has
become common practice in management of patients with
COVID-19 due to the virus’s ability to trigger a coagulopathy, as
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described above, leading to a high incidence of deep vein throm-
bosis (40%-58%) and pulmonary embolism (33%)."? Alongside
this, there is also a marked increase in D-dimer levels, which
have been linked to predicting adverse outcomes.” In our case,
the patient’s dose of enoxaparin was reduced but her D-dimer
levels were not measured beforehand, which may have been able
to predict an increased risk of stroke, and perhaps have given
reason to delay reducing her enoxaparin dose, although this is

debated.®

CONCLUSION

We present a case of COVID-19-related ischaemic stroke despite
the use of prophylactic anticoagulation. We suggest that in cases
of COVID-19, reduction in the dose of anticoagulation should
be undertaken cautiously, with consideration to coagulopathy
markers such as D-dimer.

Learning points

» COVID-19 is associated with ischaemic stroke.

» Anticoagulation therapy should be continued at an
appropriate dose until patients are clinically much improved.

» Use of D-dimer or other surrogate markers may be
appropriate for determining the risk of thromboembolic
events.
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