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Vascular microthromhosis associated with increased
interleukin-6. A severe acute respiratory distress syndrome
in COVID-19 patients treated with tocilizumah

To the Editor

Thrombosis is an important pathology in
the deterioration of COVID-19 patient [1-3].
In the course of the COVID-19 outbreak at the
Masih Daneshvari hospital in Iran, we observed
different cases of cerebrovascular thrombosis,
deep vein thrombosis, and cases of pulmonary
microthrombosis despite therapeutic dosing
with enoxaparin. These thrombotic cases were
detected by transbronchial lung biopsy mostly in
COVID-19 infected patients with high interleu-
kin-6 (IL-6) levels. This proposes that respiratory
failure and hypoxemia might be associated with
microthrombosis in the small vessels of the pul-
monary tract. Moreover, we detected monocytosis
accompanied by lymphopenia in most of the
cases. Monocytosis can additionally potentiate
the activation of coagulation pathways through
tissue factor release [4-6].

As a matter of fact, IL-6 is a master influencer
in inflammatory cytokine drama and correlates
with a macrophage activation syndrome that
presents in severe COVID-19 cases [7].

Besides all of the proinflammatory character-
istics of IL-6, we want to point out its probable
role in thrombosis. IL-6 inhibits ADAMTS-13 ac-
tivity which causes less cleavage of ultra large

von Willebrand factors (ULVWF) and results
in a hypercoagulative state [4, 8]. Furthermore,
IL-6 stimulates a systemic procoagulant effect
by raising the levels of fibrinogen, plasminogen
activator inhibitor-1, and C-reactive protein [5].
Seeing as the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) disease does
not yet have satisfactory treatment options, all
health care systems are trying various approaches
to save their patients. Tocilizumab, an IL-6 recep-
tor antagonist, is one of the therapeutic strategies
in severe cases with increased levels of IL-6 that
can be used in order to control this cytokine
release syndrome [7]. Surprisingly, however, we
detected an increased occurrence in thrombotic
events in patients who received tocilizumab. In
spite of tocilizumab’s mechanism of action, there
was evidence of increased levels of IL-6 after treat-
ment with tocilizumab, which could be a possible
explanation for the thrombosis [9]. This rise in
IL-6 level after tocilizumab administration was
seen in all of the cases in our center.
Consequently, we recommend measuring
the level of IL-6 following tocilizumab admin-
istration. In the case of an increased level, he-
moperfusion with cytokine-absorbing columns
and continuous renal replacement therapies are
suggested in order to decrease the risk of throm-

Address for correspondence: Arda Kiani, Tracheal Diseases Research Center, National Research Institute of Tuberculosis and Lung Diseases,

Shahid Beheshti University of Medical Sciences, Tehran, Iran; e-mail: ardakiani@sbmu.ac.ir
DOI: 10.5603/ARM.a2020.0123

Received: 05.06.2020

Copyright © 2020 PTChP

ISSN 2451-4934

468 www.journals.viamedica.pl



Niayesh Mohebbi et al., Interleukin-6 and COVID-19

bosis. Although, plasmapheresis removes IL-6, it
may also remove tocilizumab as well, but it can
be an alternative method if the preferred one is
not available.

All possible approaches with the potential to
decrease IL-6 levels or negate IL-6’s effects can be
considered for research. For instance, based on ev-
idence in relapsing thrombotic thrombocytopenic
purpura, N-acetylcysteine may be another option
for the prevention of thrombosis by reducing the
size and activity of ULVWF [10].
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