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Dear Sirs,

We read with interest Morassi et al. case series, [2] where
they and others [1, 3] reported stroke as a complication of
severe COVID-19 infection. The effect of COVID-19 on
acute stroke patients (ischaemic and haemorrhagic) who may
catch the disease concomitantly with stroke or after stroke
but not as a cause of severe COVID-19 disease is not known.
Therefore, we detail the demographic, clinical, radiological,
laboratory results, treatment and outcomes of 22 consecutive
COVID-19-positive (confirmed by reverse-transcriptase pol-
ymerase chain reaction (RT-PCR)) stroke patients diagnosed
during the lockdown period 23rd March to 1st May 2020
inclusive at a tertiary London neuroscience centre. The mean
age is 70.3 +£2.2 years (range 49-83 years old, 14 (64%)
males and 8 (36%) females). We classified these patients
into (i) hospital acquired COVID-19; those who developed
COVID-19 in the hospital while being treated for stroke, (ii)
community acquired COVID-19; patients who had COVID-
19 symptoms in the community shortly before attending the
hospital with stroke and (iii) stroke as a direct complication
of COVID-19; patients who were treated in intensive care
with obvious prothrombotic state.

Table 1 cases 1-5 are hospital acquired COVID-19, this
category of patients has not been described before. These
were the patients being treated for stroke in mid-March
2020, when wearing personal protective equipment (PPE)
was not recommended for staff looking after non-COVID-19
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patients. In addition, relative visiting rules were not
restricted. Cases 2-5 had high poor functional status before
hospital admission and high frailty score on admission. They
presented with mild fever at the time of testing and normal
chest X-ray. They received oxygen therapy by nasal canulae
for their COVID-19 and did not require or proceed for inten-
sive care input. Cases two and three were discharged home at
similar level of function as before and the others deceased. It
is interesting to note the two discharged patients had mini-
mum elevation of high-sensitivity C-reactive protein (CRP).
None of these patients had worsening of stroke symptoms.

Twelve community acquired COVID-19 patients (Cases
6-17) developed stroke within 72 h of showing COVID-19
symptoms. Ten patients presented with fever, six had also
cough, three patients had severe hypoxia on admission (87%
on 15L O, in case 7, 70% on 15 L O, in case 16 and 89%
on 15 L O, in case 17). These three patients are care home
residents, have high pre-admission mRS and frailty score.
Cases 6-8, 10-12, 14-15 and 17 had confirmed large ves-
sels stroke. Two cases (13 and 16) were clinically unstable
on admission and diagnosed without brain imaging. Cases
6, 9—14 and 17 of ischaemic stroke patients with known
symptom onset presented late (>4.5 hr). Case nine had intra-
ventricular haemorrhage due to a suspected arterio-venous
malformation (AVM). We noted that the majority of the
patients who died had high CRP. Patients who had hypoxia
and abnormal chest X-ray at presentation except case 14, did
not survive. Difficult to ascertain whether patients of com-
munity acquired COVID-19 developed stroke as a different
disease process or as a result of COVID-19. The patients’
pre-morbid status and clinical findings in this group suggest
that perhaps these patients developed stroke as an additional
disease to their COVID-19 infection.

We report five cases (18—22) where patients had severe
COVID-19 disease and developed (apart from case 22
which is a stroke mimic) multiorgan failure and large vessel
stroke. These patients are middle age males with pre-admis-
sion mRS of zero and very low frailty score. Presenting
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Table 1 (continued)
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Case 22
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activated partial thromboplas-

Springer

tin time ratio

13.71 8.31 8.71 7.91

40971

6.31

Fibrinogen-mg/dl

11241
12331
15]

> 600011
44591
14]

> 600011
10491
14]

> 600071
9271
15]

D-Dimer-ng/ml

16511
15)

Ferritin-ug/ml
Albumin-g/L

Improved, continue ward reha-

Renal failure, deceased on

Renal failure, deceased on day Renal failure, deceased on

Deceased on day 28 (mRS 6)

Clinical outcome

day 4. (mRS 6) day 17 (mRS 6) bilitation (mRS 4)

11. (mRS 6)

ABG arterial blood gas, AF atrial fibrillation, CT computed tomography, CTPA CT pulmonary angiogram, F female, HL hyperlipidaemia, HTN hypertension, /CU intensive care unit, /NR inter-

national normalized ratio, LMWH low molecular weight heparin, M male, MCA middle cerebral artery, MRI magnetic resonance imaging, mRS modified Rankin scale, NC nasal cannula, NTHSS
national institute of health stroke scale, PaO, partial pressure of oxygen, PCA posterior cerebral artery, PE pulmonary embolus, RA room air, SatO, oxygen saturation, 72DM type 1I diabetes

mellitus

The reference ranges are as follows: activated partial thromboplastin time ratio, albumin, 35-50 g/L; 0.85-1.15; D-dimer, 21-300 ng/ml; ferritin, 30-400 pg/ml; fibrinogen, 1.6—4.8 mg/dl; high-

sensitivity C-reactive protein, 0—5 mg/L; lymphocyte count, 1.1-4.0 x 10%/L, platelet count, 150-450 x 10°/L, prothrombin time/INR ratio, 0.8—1.1; white-cell count, 4—11x 10°/L.

symptoms were typically of COVID-19. All shared chest
radiographs abnormalities. They also had abnormally low
oxygen saturation on admission and all needed intubation,
ventilation and intensive care management. Apart from the
stroke mimic case, all had high D-Dimer, ferritin and CRP.
These cases share pro-thrombotic characteristics with most
of the cases of Morassi et al. [2]. They all received full anti-
coagulation with low molecular weight heparin. Four out of
these patients had CT pulmonary angiogram with no major
pulmonary emboli (PE), suggesting PE may not be the major
cause of their death. Further studies into this subpopulation
are needed.

We included all COVID-19 stroke patients diagnosed
within the period 23rd March and 1st May 2020. However,
not all COVID-19 patients had brain scans and, therefore,
the number of cases who were diagnosed with stroke due
to severe COVID-19 disease may be underestimated. We
present the management and outcome of a full spectrum of
COVID-19-stroke patients in a tertiary centre. A pro-throm-
botic state was found in severe COVID-19 patients, who did
not do well, and stroke may be a late complication in these
patients. Classifying COVID-19-stroke patients the way we
did may help understand the disease and guide management.
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