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Abstract

Background Coronavirus disease 2019 (COVID-19) is a complex disease with many clinicopathological aspects, including
abnormal immunothrombosis, and the full comprehension of its pathogenetic mechanisms is urgently required.
Methods/Results By means of a multidisciplinary approach, we here report a catastrophic COVID-19 in a 44-year-old Philip-
pine male patient, discovered lupus anticoagulant (LAC)-positive shortly before death, occurred 8 days after hospitalization
in a clinical scenario refractory to standard high acuity care recalling Asherson’s syndrome (catastrophic antiphospholipid
syndrome).

Conclusion A parallelism between this severe form of COVID-19 and Asherson’s syndrome can be so drawn. Both the
diseases in fact exhibit hypercytokinemia, thrombotic microangiopathy, disseminated intravascular coagulation and multi-
ple organ failure, they show a relationship with viral infections, and they are burdened by a high mortality rate. A genetic
predisposition to develop these two overlapping conditions may be supposed.
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Highlights towards a secondary antiphospholipid syndrome, some-
times burdened by a catastrophic evolution in genetically

predisposed patients

millennium characterized by many clinicopathological
facets, among which abnormal immunothrombosis
Abnormal immunothrombosis is a leading cause of
COVID-19 related deaths, and its impact can be ampli-
fied by the presence of antiphospholipid autoantibodies,
such as LAC

In this setting, the simultaneous occurrence of venous

e COVID-19 is the most dramatic pandemic of the new e The catastrophic variant of a secondary antiphospholipid

syndrome takes also the name of Asherson’s syndrome,
from the rheumatologist Ronald Andrew Asherson, who
described it in 1992

The implications of all this for future directions are in
favor of a routine antiphospholipid testing in severe
COVID-19 patients, and its introduction under intensive
care as potential prognostic risk marker

and arterial thromboses should alert the clinicians
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As well known, thrombosis represents a pathological event
inside intact blood vessels; however, immunothrombosis has
been reconsidered in the last few years, since it can locally
confine an infection through a synergistic action among
platelets, coagulation factors, fibrin, inflammatory cells,
and neutrophil extracellular traps [1]. In case of imbalance,
immunothrombosis can rapidly become abnormal and to
evolve into disseminated intravascular coagulation (DIC)
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[2]. Coronavirus disease 2019 (COVID-19) is a complex
disease with many clinicopathological issues, including res-
piratory, immune, and coagulative ones [3-5]. Lupus anti-
coagulant (LAC) is an antiphospholipid (aPL) autoantibody,
which in vivo works as procoagulant, despite the misnomer
due to its in vitro properties, by interacting with platelet
and endothelial membrane phospholipids, so rising adhesion
and aggregation of platelets [6]. Several viral infections run
with aPL antibodies production (LAC, anti-cardiolipin, anti-
apolipoprotein) and, in critically ill patients treated under
intensive care, alongside the frequent LAC development,
there is also a higher density of lung-resident megakaryo-
cytes [7, 8].

Report

On minimally invasive post-mortem examination as per US
Centers for Disease Control and Prevention’s guidelines, we
have disclosed one-order-of-magnitude increase of naked-
megakaryocyte-nuclei (NK-MK), i.e. 100-140 cm? versus
14-15 cm? in normal conditions [5], inside the damaged
lungs of a 44-year-old Philippine male COVID-19 patient,
discovered LAC-positive shortly before death [silica clotting
time (SCT) screen & confirm: 1,68 & 1,79; diluted Russell’s
viper venom test (DRVVT) screen & confirm: 2,07 & 1,15;
normal ratios: <1,20], and died 8 days after hospitalization
in a clinical scenario refractory to standard high acuity care
recalling Asherson’s syndrome, also named «catastrophic
antiphospholipid syndrome» (Fig. 1). In the patient’s medical
history, the only disorder worthy of note was type II diabe-
tes mellitus under dietary control. In brief, following the
onset of a feverish state with dyspnea, dry cough, sore throat,
headache and diarrhea, the patient went to the emergency
room, from which he was admitted to the infectious disease
ward for COVID-19 pneumonia, as confirmed by imaging
(Fig. 1a, b) and molecular nasopharyngeal swab. Shortly
thereafter, an episode of peripheral desaturation occurred,
for which the patient was subjected to oxygen therapy plus
antibiotic coverage (azithromycin), antipyretic (paraceta-
mol), hydration and insulin therapy; corticosteroids were
avoided due to the underlying diabetes. Nevertheless, on the
third day from admission, the patient became hemodynami-
cally unstable and an arterial blood gas analysis revealed
severe hypoxemia (P,0, <40 mmHg), so the patient in acute
respiratory distress was transferred to the intensive care unit,
where he was sedated, intubated and submitted to mechani-
cal ventilation by continuous positive airway pressure. On
the same day, he developed a left testicular swelling, and a
venous sample for LAC test was taken in the suspicion of
a thrombotic event. The result of LAC positivity was made
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available only the day before death, when the therapeutic
introduction of heparin in continuous infusion was adopted.
Blood tests on the death day showed: white blood cells
count 32.80% 10° uL including 29.82 x 10* uL neutrophils,
platelets 501 x 10° uL, D-dimer 2.390 ng/mL, fibrinogen
786 mg/dL, antithrombin 46%, activated partial thrombo-
plastin time ratio 2,03, glucose 170 mg/dL, procalcitonin
0,9 ng/mL, B-type natriuretic peptide 281 pg/mL, troponin
11.200 ng/L, lactate dehydrogenase 723 U/L, creatine
kinase 883 U/L, lipase 206 U/L, albumin 2.3 g/dL, sodium
150 mmol/L, potassium 7.3 mmol/L, calcium 0.96 mmol/L,
chlorine 114 mmol/L, magnesium 3.0 mg/dL, urea 79 mg/
dL, creatinine 4.97 mg/dL, and an estimated glomerular fil-
tration rate at 13 mL/min; for all this, the patient devoid of
conscience was placed in continuous venovenous hemofiltra-
tion (CVVH) without success. Unfortunately, there was no
time to combine CVVH with plasmapheresis.

Discussion

The numerous NK-MK found on post-mortem lung speci-
mens are maybe related to high interleukin-6 (IL-6) serum
levels (>2.300 pg/mL) from cytokine storm stimulating
pulmonary megakaryocytopoiesis, being IL-6 endowed of
megakaryocytopoietic activity [5]. NK-MK in fact mean
megakaryocytes cytoplasm has been consumed to produce
neo-platelets, then released when still alive in the lung micro-
circulation with prothrombotic effects, which can be dramati-
cally amplified by LAC. In accordance with the emerging
evidence of aPL antibodies in COVID-19 [9], we here sup-
port a real LAC role in abnormal immunothrombosis and
coagulopathy in a life-threatening subgroup of COVID-19
patients, advancing LAC test as potential prognostic risk
marker under intensive care in COVID-19. In this setting,
the simultaneous occurrence of venous and arterial thrombo-
ses, as reported in 3.7% of COVID-19 patients [10], should
alert the clinicians towards a secondary aPL syndrome,
whose catastrophic variant is precisely defined Asherson’s
syndrome from the rheumatologist Ronald Andrew Asherson
[Dec 19, 1934, Cape Town (ZA)—May 06, 2008, Johan-
nesburg (ZA)], who described the syndrome that bears his
name in 1992 [11]. It exhibits hypercytokinemia, thrombotic
microangiopathy, DIC and multiple organ failure, exactly as
observed in our patient, it is burdened by a high mortality
rate and, although its cause remains still unknown, viral
infections have been identified like trigger factors in certain
individuals with genetic predisposition correlated to human
leukocyte antigen (HLA) polymorphisms (HLA-DR4, HLA-
DR7, HLA-DRwS53) [12]. Therefore, a routine testing for aPL
antibodies in severe COVID-19 patients is recommended.
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Fig. 1 Chest X-ray upon admission to hospital (a) and lungs CT axial
scan the next day (b) showing massive COVID-19 pneumonia in a
44-year-old Philippine male patient, discovered LAC-positive shortly
before death, occurred 8 days after hospitalization in a clinical sce-
nario refractory to standard high acuity care recalling Asherson’s syn-
drome: on post-mortem lung histopathology, hyaline membranes, the
hallmark of diffuse alveolar damage in exudative phase, are detected
by hematoxylin & eosin staining (¢, blue arrows, X 10 objective), and,

in the same field, phosphotungstic acid hematoxylin stains in dark
blue the hyaline membranes’ fibrin (d, blue arrows, X 10 objective).
At higher magnification, inside the interstitial capillaries, NK-MK are
well noticeable by hematoxylin & eosin (e, black arrows, x40 objec-
tive); immunohistochemistry for CD61 (f, 2f2 clone, x40 objective)
specifically labels in brown, through 3,3’-diaminobenzidine as chro-
mogen, both NK-MK (f, black arrow, X40 objective) and neo-plate-
lets which clog microcirculation (f, red arrows, X 40 objective)
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