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Acute deep vein thrombosis in COVID 19
hospitalized patients. Risk factors and
clinical outcomes

COVIDI19 infects cells binding to the angiotensin-
converting enzyme 2 receptor. The type 2 transmem-
brane serine protease facilitates viral infection by
cleaving ACE2 and activating the COVID19 structural
protein which determines its high virulence." The viru-
lence is increased by the action of COVIDI19 on the
immune system with severe lymphopenia. In later
stages of infection, epithelial-endothelial barrier integ-
rity is compromised. Dysfunctional alveolar-capillary
oxygen transmission and impaired oxygen diffusion
capacity are characteristic features of COVID-19. In
severe COVID-19, activation of coagulation and con-
sumption of clotting factors occur. Patients who devel-
op acute deep vein thrombosis during COVIDI19
infection are in a critical condition, in which deep
vein thrombosis represents the iceberg of a general
hemostatic derangement.' The aim of our study was
to analyze the risk factors and clinical outcomes of
COVIDI19 patients who developed deep vein thrombo-
sis during hospitalization in the acute phase of the out-
break in our region (Lombardia-Italy). From March
Ith to April 28th, 942 COVIDI19 patients with severe
symptoms were admitted to our hospital. Patients who
developed deep vein thrombosis before admission were
not included into the study. Patients with probable
immune deficiency (history of tumor diagnosis, previ-
ous organ transplant) were not include into the
study. Thirty-two patients developed clinical evidence
of deep vein thrombosis during hospitalization (mean
393 hours after admission) and they were prospectively
evaluated. Nine patients died in a condition of multiple
organ failure, 23 patients survived and left the hospital
in good general conditions. At 1 month follow-up none
of the 23 patients complained of major symptoms.
Table 1 shows the clinical characteristics and the labo-
ratory parameters at admission, at diagnosis and 5 days
after full anticoagulation and aggressive anti-
inflammatory therapy of the patients. All patients
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were in critical conditions. Treatment included sup-
portive management of acute hypoxic respiratory
failure and of hemodynamic instability, antibiotic ther-
apy, correction of the fluid—electrolyte and metabolic
unbalances. All patients received prophylaxis with
LMWH and anti-inflammatory therapy. At the time
of diagnosis full anticoagulation was started and the
dosage of anti-inflammatory therapy was increased.
All patients had significant alterations of hemostatic
and inflammatory parameters at admission. In univar-
iate analysis advanced age (70 years of age or more)
and associated specific comorbidities (CAD, diabetes,
renal failure) were significant clinical risk factors for
mortality (p<0.0001). High Ilevels of D-Dimers
(15.000 or more), Fibrinogen, LDH, and CK were sig-
nificant risk factors for mortality (p<0.0001).
However, aggressive therapy allowed a 72% survival,
including also for patients in critical clinical conditions
and with high risk parameters. The most important risk
factors were reduced or no change of several laboratory
parameters after therapy, including increased CRP
values after initial treatment, high levels of D-Dimers
and Fibrinogen after full anticoagulation and aggres-
sive anti-inflammatory therapy, persistence of high
levels of LDH and CK in all stages of therapy
(p<0.001). The persistence of altered laboratory
parameters despite aggressive therapy was more evi-
dent in patients 70 years of age or older, with associated
diabetes and/or renal failure, who might have had
reduced immunologic defenses. The analysis of time-
related changes in our study supports the theory that
COVIDI19 infection is mainly related to hemostatic
changes in patients with probable immune deficiency.
These hemostatic changes may trigger an inflammatory
storm which aggravate the hemostatic changes in a
vicious circle. There is a high risk group for mortality,
characterized by persistence of laboratory changes
despite optimal standard therapy, in whom additional
therapy should be taken into consideration. Ongoing
trials are testing antiviral therapies, immune modula-
tors, and anticoagulants. Monoclonal antibodies
and hyperimmune globulin may provide additional
strategies. Randomized trial of 103 patients with
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Bozzani et al.

COVID-19, convalescent plasma did not shorten time
to recovery.*’
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