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Chest radiology demonstrated diffuse bilateral consolidation
and peripheral ground-glass opacification consistent with
SARS-CoV-2 infection (Fig 1A). CT angiography revealed an
acute thrombotic occlusion of the infrarenal aorta extending
into the common iliac arteries (Fig 1B). Intraluminal calcific
burden in the aorto-iliac segments was minimal with no ste-
notic disease. The patient underwent thromboembolectomy
with retrieval of a large burden of acute thrombus, resulting
in significant clinical and radiological improvement.

The second patient, a 75-year-old male with no comor-
bidities, attended the emergency department with abdominal
pain and vomiting for 2 days, along with worsening of the
cough and dyspnoea which he had experienced for the pre-
ceding 2 weeks. On arrival, his oxygen saturations were 88%
on room air but the remainder of his observations were
within normal limits. Electrocardiogram showed sinus
rhythm with no ischemic changes. Laboratory studies
demonstrated leukocytosis  (18-1 x 10%/1), lymphopenia
(0-9 x 10°/1) and a mild thrombocytosis (497 x 10°/1). D-
dimer levels were elevated (3-:2 mg/l) but troponin T, renal
function and liver function were normal. Chest imaging was
indicative of SARS-CoV-2 infection (Fig 1C). On CT angiog-
raphy, intraluminal thrombus was present in the descending
thoracic aorta with embolic occlusion of the superior mesen-
teric artery (Fig 1D) but no evidence of atherosclerosis.
Catheter-directed thrombolysis was commenced but the
patient developed worsening abdominal symptoms and
underwent laparotomy, requiring resection of 150 cm of
ischemic small bowel.

These cases illustrate that the prothrombotic sequela of
Covid-19 are not confined to the venous circulation, and
macrovascular thrombi in the arterial circulation can occur
in susceptible individuals during SARS-CoV-2 infection even

in the absence of overt features of disseminated intravascular
coagulation or severe respiratory manifestations.
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Concomitant haemorrhagic syndrome and recurrent extensive
arterial thrombosis in a patient with COVID-19 and acute

promyelocytic leukaemia

Acute promyelocytic leukaemia and COVID-19 are two con-
ditions associated with severe coagulopathy. We present here
the multiple haemostasis abnormalities observed in a patient
with concomitant acute promyelocytic leukaemia and
COVID-19. The clinical consequences were dramatic and led
to the death of the patient.

A 62-year-old woman was admitted on April 13, 2020 for
unexplained asthenia, dyspnoea, and uncontrolled epistaxis.
Clinical examination

revealed pallor, left periorbital
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ecchymosis due to a recent fall, intrabuccal haemorrhagic
bullae, persistent epistaxis, and mild splenomegaly. Oxygen
saturation was 96%. Chest computed tomography (CT) was
consistent with moderate COVID-19 pneumonia (nine points
on a 0-25 scale).! The quantitative reverse transcription poly-
merase chain reaction (QRT-PCR) of a nasopharyngeal swab
was positive for SARS-CoV-2.

Blood cell count denoted severe anaemia (haemoglobin:
6-8 g/dl) and thrombocytopenia (13 x 10°/1) as well as
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hyperleucocytosis (207 x 10°/1). Differential count found
mild neutropenia (1-45 x 10°/1), normal lymphocyte count
(228 x 10°/1) and blast cells (14-7 x 10°/1). The patient was
referred to our centre on the evening of April 15. Bone mar-
row was infiltrated by 76% of CD34%, CD33" and CD117"
microgranular blasts with rare Auer rods. Karyotype identi-
fied a t(15;17)(q24;q21) translocation and a PML-RARa
fusion gene was confirmed by fluorescence in situ hybridiza-
tion (FISH). These findings led to a diagnosis of microgranu-
lar variant of acute promyelocytic leukaemia (AML M3v).
Biological inflammatory syndrome was moderate (C-reac-
tive protein: 9-2 mg/l, normal value: <4; procalcitonin
0-63 pg/l, normal value < 0-05). Haemostasis analysis showed
diffuse intravascular coagulation (DIC) signs: increased pro-
thrombin time (22-2 s for a laboratory reference of 13-2),
mild decrease of fibrinogen level (1-93 g/l, normal value 2—4)
and major increase in D-dimers (>20 ug/ml, normal
value < 0-5). Activated partial thromboplastin time ratio was
shortened (0-80). ISTH (International Society of Thrombosis
and Haemostasis) DIC score was positive (7 points). High
levels of factor VIII (599%, normal value: 60—-150) and von
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Willebrand factor antigen (602%, normal value: 50-150)
were also observed. Antithrombin IIT level was normal
(103%, normal value >80). Lupus anticoagulant testing was
negative.

In the morning of April 16, we initiated hydroxycarbamide
and all-trans retinoic acid and the patient received red blood
cell and platelet transfusions. In the evening, the patient sud-
denly developed right hemiplegia. There was no worsening of
DIC. Computed tomography (CT) angiography showed left
middle cerebral artery occlusion (Fig 1). The non-contrast CT
ASPECTS (Alberta Stroke Program Early CT) score was 9.
Endovascular thrombectomy was successfully performed under
general anaesthesia with a complete vessel recanalization.
According to standard practice, it was decided to avoid antico-
agulants and antiplatelets for 24 h. SARS-CoV-2 qRT-PCR
performed on the thrombus was negative. Nine hours after
thrombectomy the clinical picture worsened with fixed bilat-
eral mydriasis. Repeat CT imaging did not show haemorrhagic
transformation; surprisingly there were multiple new arterial
occlusions: left internal carotid and middle cerebral arteries,
right internal carotid artery, basilar trunk and left posterior

Fig 1. (A) Initial CT angiography 1-5 hours after onset of right hemiplegia, demonstrating left middle cerebral artery occlusion (arrowhead).

Angiography before (B) and after (C) endovascular thrombectomy was performed with complete recanalization 3 h and 15 min after symptom
onset. (D) Nine hours after thrombectomy, the patient failed to regain consciousness and had bilateral fixed mydriasis. CT angiography demon-

strated multiple new arterial occlusions: left internal carotid and middle cerebral arteries (arrowhead), right cervical and cavernous internal caro-
tid artery (arrow), and distal basilar trunk and left posterior cerebral artery (asterisk).
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cerebral artery. A second thrombectomy was not performed.
The patient died two days later.

Most promyelocytic leukaemias present with coagulopathy
combining DIC, thrombocytopenia and hyperfibrinolysis.”
Biological manifestations include an increase in activated
partial thromboplastin time and prothrombin time, severe
thrombocytopenia, decrease in fibrinogen and elevation in
D-dimers. In contrast with DIC from other causes, levels of
protein C, protein S and antithrombin III are usually not
reduced. Coagulopathy usually worsens when antileukaemic
treatment is initiated. While haemorrhages are seen in most
patients, thrombosis is less frequent and has been reported in
approximately 10% of cases. Most thrombotic events occur
in small vessels.

COVID-19 is also associated with thrombotic events.>*
The main explanations for these thrombotic events are
inflammatory syndrome, hypoxia, and coagulopathy. Biologi-
cal abnormalities include increase in D-dimers, fibrinogen,
factor VIII and von Willebrand factor, possible mild throm-
bocytopenia and limited and variable effects on prothrombin
time and activated partial thromboplastin time.* Presence of
lupus anticoagulant is frequent in severe COVID-19.
Microvascular system damages caused by inflammation are
an additional factor of thrombosis in small vessels.” Venous
thromboses are more frequent than arterial occlusions.’

Recurrent and extensive thrombosis of cerebral arteries
was concomitant with haemorrhages as a result of leukae-
mia-related DIC, COVID-related coagulopathy and severe
thrombocytopenia. The role of heparin is controversial in
promyelocytic leukaemia. Anticoagulation is recommended
in severe COVID-19 but often fails to prevent thrombosis
when given at prophylactic or standard curative doses.®™®
The haemorrhagic syndrome, the very low platelet count and
the recent cerebral thrombectomy represented contraindica-
tions to anticoagulation.
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