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ABSTRACT

Hospitalized patients with COVID-19 were characterized by a high rate of thromboembolic complications and in
hospital mortality. The exact mechanisms of COVID-19 induced thrombosis have not beenelucidated.The early
pathogenesis in COVID-19 (Huertas et al.) pneumonia defined by a widespread endotheliitis (5)affecting multiple organ
systems ,viral inclusion are observed within endothelial cells accompanied by apoptosis, inflammatory cell infiltration
and microvascular thrombosis(1.2).The primary infection initiates alveolar injury and the resulting inflammatory
response, including production of inflammatory cytokines, including IL-6, as well as activation and recruitment of
mononuclear cells and neutrophils causing more tissue damage, including damage to the capillary endothelium. In
addition to the procoagulant effectors derived as the result of inflammation the usual thrombo-protective state of the
vascular endothelial cells is disrupted; Both pathophysiologic changes lead to the development of microvascular
thrombosis(1). Over time the pathology of ARDS progresses to a proliferative and then a fibrotic state, which is fatal We
presented one case when the patient developed severe respiratory failure after massive pulmonary embolism
and coma after ischemic stroke. Patient had many comorbidities with COPD, heart failure (HFrEF)and diabetes
mellitus . High values of d-dimer could be related to a higher activation of blood coagulation in COVID-19 patients
secondary to a systemic inflammatory response syndrome - or as a direct consequence of the SARS-CoV-2 itself.
Pulmonary thrombosis was the confluence of processes, endothelial inflammation with no evidence of DVT. Tissue
factor, upregulated on platelets, leucocytes during inflammation, leading to activation coagulation pathways and
promote the formation of fibrin. The profound hypoxaemia is a likely driver of vasoconstriction, inflammation and
thrombosis. The origin of Covid-19-associated pulmonary emboli and lung microcirculatory thrombotic disease:
Interaction of inflammation and coagulation
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INTRODUCTION

Hospitalized patients with COVID-19 were characterized by a high rate of thromboembolic complications
and in hospital mortality.The exact mechanisms of COVID-19 induced thrombosis have not been
elucidated.The early pathogenesis in COVID-19 (Huertas et al.) pneumonia defined by a widespread
endotheliitis affecting multiple organ systems (5),viral inclusion are observed within endothelial cells
accompanied by apoptosis, inflammatory cell infiltration and microvascular thrombosis(1.2).The primary
infection initiates alveolar injury and the resulting inflammatory response, including production of
inflammatory cytokines, including IL-6, as well as activation and recruitment of mononuclear cells and
neutrophils causing more tissue damage, including damage to the capillary endothelium. In addition to
the procoagulant effectors derived as the result of inflammation the usual thrombo-protective state of the
vascular endothelial cells is disrupted. Both pathophysiologic changes lead to the development of
microvascular thrombosis(1). Over time the pathology of ARDS progresses to a proliferative and then
ultimately a fibrotic state, which is fatal. We presented one case when the patient developed severe
respiratory failure after massive pulmonary embolism and coma after ischemic stroke . Patient
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had many comorbidities with COPD , heart failure (HFrEF), chronic renal failure and diabetes
mellitus.

Patient, male, 70 y. old, was admitted in our hospital with respiratory failure and coma . Patient
was started mechanical ventilation. CTPA revealed massive pulmonary embolism and bilateral
infiltrates. Thrombotic masses are reflected at different levels in the bilateral pulmonary arteries. Areas of
infarction-pneumonia are detected against the background of the right basal infiltration.

Figure 1. 05/10/2020. Computed tomography, axial section. Lung window. Incision at the level of the
tracheal bifurcation
a. Incision at the level of the basal segments of the lung
b. In the right parenchyma of the lung, there are foci of bronchiectasis and extensive basal compaction-
infiltrative changes

Figure 2. 10.05.2020. Computed tomography, axial section. Vascular window. Incision at the level of basal
segments
a. Incision at the level of the main arteries of the lung
b. Thrombotic masses are reflected at different levels in the bilateral pulmonary arteries. Areas of
infarction-pneumonia are detected against the background of the right basal infiltration.

Echocardiographic findings of RV overload and/or dysfunction not detected , but was revealed left
ventricle dysfunction, EF -20 %,. RV dilation was not found on transthoracic echocardiography (TTE).
The combination of a pulmonary ejection acceleration time (measured in the RV outflow tract) with a
peak systolic tricuspid valve gradient Was not present(9).PASP -40 mm.Hg. “Buble” test was negative.
Pulmonary Embolism Severity Index (PESI ) to assess a patient’s overall mortality risk and early
outcome, was  >125 points(Class V), was identify of very high mortality risk(10-24.5%).
Haemodynamic instability( pressure ,supporting by norepinephrine), combined with PE confirmation on
CTPA was sufficient to classify a patient into the high-risk PE category,but calculation of the PESI and
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measured of troponins (cardiac biomarker was high) identified the patient like in high mortality risk.
Very elevated levels of D dimer have been observed, that was correlated with illness severity , like
a marker of PE ,infectious and inflammatory diseases. Venous thromboembolism (VTE), including
deep vein thrombosis was not detected.

Treatment was followed the ESC guidelines focusing on the clinical management of pulmonary embolism
(PE) published in 2019.

CT scan of brain was detected acute haemorrhagic infarction (Hemorrhagic transformation after
cerebral infarction) in the right parietal lobe. There was a hypodenseous zone 5-6 cm, with blood-
density inserts in the cortex and the phenomenon of periventricular luminescence, without displacement
of the middle structures. Picture of cortical venous thrombosis and venous infarction in the right parietal
lobe of the brain. Leukomalacia, leukoencephalopathy, cortical atrophy.(Fig.3).

Fig.3: CT scan of brain was detected acute haemorrhagic infarction(Hemorrhagic transformation
after vein cortical thrombosis and cerebral infarction) in the right parietal lobe

Initial level of D dimer was high -20 mkg/ml ,Hs Troponin --24 ng/ml, Ferritin—430 ng/ml, IL-6—
28.24 mkg/l, CRP-70mg/L. PaO,/FiO, <150 , patient was ventilated with DUOLEVEL mode and High
PEEP-- 12 cm.H20, compliance C dyn -48ml/cm H,0,P plat -22 cm.H;0.

LABORATORY FINDING
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Table 1: Liver Profile and Various Blood Laboratory Finding
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Table 2: Blood parameters
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W WBC (4- 10) m HGB (14 - 18) m Creat hKinaza ( < 190) m TROP-T (< 0.014 ng/mL)
Table 3:Analysis of WBC, HGB, Creatin Kinase and Trop T
Patient state was improved. On the CT scan of brain was observed Blood density areas reduction
inright parietal lobe .The density of haemorrhagic areais reduced(- positive X-ray dynamic). Fig.4

Fig.4
In the trunk of the pulmonary artery and in the main arteries a thrombus does not revealed (Fig 5 ), but
The volume of extensive inflammatory changes was reduced with thickening of interlobal pleuras.
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Fig.5. Thrombotic masses are no longer reflected in the lumen of the bilateral main artery in the
pulmonary trunk. Against the background of the existing consolidation, a small triangular avascular zone
is revealed

Extensive consolidating infiltrative changes in the lower right part are reduced, it is observed the
interlobar pleura is thickened on the same side, bronchiectasis in the upper part and bullous changes in
the apex, mixed infiltrative changes in the middle lobe. The infiltration volume of the upper lobe was
slightly increased, bilateral hydrothorax.(Fig.6)

a b

Fig.6.a.In the lower part of right lung extensive inflammatory and consolidation lesions ,with airal
bronchogramm. b.. The volume of extensive inflammatory changes isreduced with thickening of
interlobal pleuras.

We presented case of vein embolism in the brain and in the bilateral pulmonary arteries in patient
where comorbidities was different.Laboratory finding has shown changes of base parameters on

different stage ofillness and with correlation of disease severity(Table 1.2.3.).

Bilateral pneumonia, systemic inflammation, endothelial dysfunction, coagulation activation, massive
embolism, acute respiratory distress syndrome, coma and multiorgan failure we have described as key
features of severe COVID-19 illness patient.

Hypothesis of the origin of Covid-19-associated pulmonary emboli and lung microcirculatory thrombotic
disease: Interaction of inflammation and coagulation( 1) . active replication and release of the virus may
cause the host cell to undergo pyroptosis (pro-inflammatory apoptosis) and release damage-associated
molecular patterns, activating oxidant stress, and generating pro-inflammatory cytokine and chemokine
release from nearby epithelial cells, endothelial cells and alveolar macrophages. Tissue factor, from the
subendothelium, is upregulated on platelets, leucocytes and EC during inflammation, leading to activation
of both the extrinsic and intrinsic coagulation pathways [1, 2]. Occluded small pulmonary blood vessels
are likely to contain fibrin, platelets and coagulation factors, as well as neutrophils that pass through the
lung. The infection initiates alveolar injury and the resulting inflammatory response, production of
inflammatory cytokines, IL-6, which has been demonstrated significantly elevated in our patients, as well
as activation and neutrophils causing more tissue damage(7), including damage to the capillary
endothelium, resulting in microvascular thrombosis and VTE [4.7.8.].
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CONCLUSION

High values of d-dimer could be related to a higher activation of blood coagulation in COVID-19 patients
secondary to a systemic inflammatory response syndrome - or as a direct consequence of the SARS-CoV-2
itself. Pulmonary thrombosis was the confluence of processes, endothelial inflammation with no
evidence of DVT . Tissue factor, upregulated on platelets, leucocytes during inflammation, leading to
activation coagulation pathways and promote the formation of fibrin. The profound hypoxaemia is a
likely driver of vasoconstriction, inflammation and thrombosis. The origin of Covid-19-associated
pulmonary emboli and lung microcirculatory thrombotic disease: Interaction of inflammation and
coagulation.

REFERENCES

1. Jean M. Connors, Jerrold H. Levy. (2020). Thromboinflammation and the hypercoagulability of COVID-19 . ]
Thromb Haemost, ;18(7):1559-1561. doi: 10.1111/jth.14849.

2. Lodigiani C, Iapichino G, Carenzo L, et al. (2020). Venous and arterial thromboembolic complications in COVID-
19  patients admitted to an academic hospital in Milan, Italy. ThromRes 2020; 191:14.
d0i:10.1016/j.thromres.2020.04.024

3. Huan Han, Lan Yang, Rui Liu, Fang Liu, Kai-Lang Wu, Jie Li, Xing-Hui Liu, Cheng-Liang Zhu (2020). Prominent
changes in blood coagulation of patients with SARS-CoV-2 infection. Clin. Chem. Lab. Med. doi: 10.1515/cclm-
2020-0188. [PubMed] [CrossRef] [Google Scholar]

4. Tang N, Bai H,, Chen X, Gong J., Li D., Sun Z. (2020). Anticoagulant treatment is associated with decreased
mortality in severe coronavirus disease 2019 patients with coagulopathy.]. Thromb. Haemost. 2020 doi:
10.1111/jth.14817. [PubMed] [CrossRef] [Google Scholar]

5. Varga S, Flammer A, Steiger P., Haberecker M., Andermatt R., Zinkernagel A. (2020). Endothelial Cell Infection
and Endotheliitis in COVID-19. [PMC free article] [PubMed] [Google Scholar]

6. Clerkin K], Fried J.A., Raikhelkar ]., Sayer G., Griffin ].M., Masoumi A. (2020). Coronavirus disease 2019 (COVID-
19) and cardiovascular disease. Circulation. 2020 doi: 10.1161/Circulationaha.120.046941. [PubMed]
[CrossRef] [Google Scholar]

7. Klok F.A, Kruip M.J.H.A,, van der Meer N.J.M., Arbous M.S., Gommers D.A.M.P.J., Kant K.M. (2020). Incidence of
thrombotic complications in critically ill ICU patients with COVID-19. Thromb. Res.2020 doi:
10.1016/j.thromres.2020.04.013. [PMC free article] [PubMed] [CrossRef] [Google Scholar]

8. Schunemann H.J., Cushman M., Burnett AE., Kahn S.R., Beyer-Westendorf ], Spencer F.A. (2018). American
Society of Hematology 2018 guidelines for management of venous thromboembolism: prophylaxis for
hospitalized and nonhospitalized medical patients. Blood Adv.2018;2(22):3198-3225.[PMC free
article] [PubMed] [Google Scholar]

9. Vera-Pineda R, Francisco Carrizales-Sepulveda E, Camacho-Ortiz A, Nuzzolo-Shihadeh L, Cruz-Ramos F, Ordaz-
Farias A, Benavides-Gonzalez MA, Carranza-Villegas G(2020). Echocardiographic Characteristics of Subjects
With COVID-19: A Case Series..Cardiol Res. Aug;11(4):260-265. doi: 10.14740/cr1084. Epub 2020 Jun
3.PMID: 32595812 Free PMC article.

10. Sweid A, Hammoud B, Weinberg JH, Oneissi M, Raz E, Shapiro M, DePrince M, Tjoumakaris S, Gooch MR, Herial
NA, Zarzour H, Romo V, Rosenwasser RH, Jabbour P.(2020). Thrombotic Neurovascular Disease in COVID-19
Patients Neurosurgery. 54. doi: 10.1093 /neuros/nyaa254. Online ahead of print.PMID: 32496534

Copyright: © 2020 Society of Education. This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

ABR Vol 11 [5] September 2020 186|Page © 2020 Society of Education, India




