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Patients were divided into 3 groups, accord‑
ing to the level of peripheral capillary oxygen sat‑
uration (SpO2): 1) mild disease group: patients 
not requiring oxygen (SpO2 ≥94% on room air); 
2) moderate disease group: patients requiring ox‑
ygen (SpO2 <94% on room air); 3) severe disease 
group: patients requiring noninvasive ventilation 
(SpO2 <94% on 60% oxygen).

All patients underwent laboratory tests and ul‑
trasound of the whole leg within the first 3 days 
of hospitalization and every 3 to 10 days thereaf‑
ter. Computed tomography pulmonary angiogra‑
phy (CTPA) was performed in case of clinical sus‑
picion of pulmonary embolism (PE), worsening 
of respiratory conditions, or proximal lower limb 
deep vein thrombosis.

Each patient provided a written consent to 
participate in the study. All procedures were per‑
formed in accordance with the 1964 Declaration 
of Helsinki and its later amendments. This study 
was approved by the Institutional Review Board 
of the Department of Medicine of the local health 
unit Azienda USL Toscana Centro.

Statistical analysis Data were presented as 
number (percentage) for categorical variables 
and mean (SD) or median (interquartile range) 
when appropriate for continuous variables. 
Normality of data distribution was assessed us‑
ing the Shapiro–Wilk test. Normally distribut‑
ed continuous variables were compared with 
the t test, while the Mann–Whitney test was 
used to compare variables with nonnormal dis‑
tribution. Categorical variables were compared 
with the χ2 test or the Fisher exact test. The 3 
groups were compared using the  analysis of 
variance or the Kruskal–Wallis test. P values for 

Introduction Most patients with coronavirus dis‑
ease 2019 (COVID ‑19) experience mild symp‑
toms, but about 19% of them develop a severe ill‑
ness.1,2 A striking feature of COVID ‑19 is the rap‑
id progression of respiratory failure which often 
requires that the patient be transferred to an in‑
tensive care unit (ICU).2 Recent reports highlight 
the role of systemic thromboembolic disease and 
pulmonary microvascular thrombosis in rapid 
clinical worsening.3

Numerous studies conducted in ICUs have dem‑
onstrated the existence of a COVID ‑19–associated 
coagulopathy (CAC).1,2 However, few studies have 
evaluated whether clotting abnormalities occur 
even in patients hospitalized outside the ICU.

The main objectives of the present study were: 
a) to assess the values of inflammatory and se‑
lected coagulation parameters as well as the rate 
of venous thromboembolism (VTE) in patients 
with COVID ‑19 hospitalized in a medical ward 
other than ICU; b) to compare the characteris‑
tics of patients with mild disease with those with 
moderate and severe disease.

Patients and methods We conducted a prospec‑
tive, observational, single ‑center study evaluat‑
ing 85 patients with a laboratory ‑confirmed se‑
vere acute respiratory syndrome coronavirus 2 
(SARS ‑CoV ‑2) infection, consecutively admitted 
to the COVID ‑19 ward of the San Giovanni di Dio 
Hospital in Florence, Italy, from April 1 to April 30, 
2020. This 60 ‑bed ward was managed by staff spe‑
cializing in internal medicine and was dedicated to 
patients not requiring intensive care. The diagno‑
sis of SARS ‑CoV ‑2 infection was confirmed using 
a single reverse transcriptase–polymerase chain re‑
action assay on nasopharyngeal swab specimens.
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In patients with mild disease, the median lev‑
el of D ‑dimer was well above the reference lim‑
its. Fibrinogen and D ‑dimer concentrations were 
above the upper limit of the reference range in 
21 (100%) and 18 (86%) patients with mild dis‑
ease, respectively.

A single patient (5%) with mild disease had 
VTE, in comparison with 7 patients (29%) with 
moderate disease and 13 patients (33%) with se‑
vere disease (P = 0.05 and P = 0.02, respectively). 
Length of stay did not significantly differ among 
the 3 groups. Among patients with mild, moder‑
ate, and severe disease, we observed 0, 2, and 14 
deaths, respectively (TAbLE 1).

Discussion The main results of this study are 
the following: 1) the rate of VTE was remark‑
ably high in patients with COVID ‑19 admitted 
to a nonintensive care unit; 2) the great majority 
of these patients, even those with mild disease, 
showed significant alterations in the inflammato‑
ry indices and in some of the coagulation markers.

Venous thromboembolism complications System‑
atic venous ultrasound of the legs, together with 
CTPA, allowed to detect VTE in 24.7% of patients. 
A rate of VTE varying from 20% to 79% has been 
reported in ICU patients.4,5 Few data are available 
for non ‑ICU patients: 2 studies reported a prev‑
alence of VTE ranging from 0% to 6%,6,7 while 
a French study described a VTE prevalence of 
22%.8 The latter percentage as well as the one 
observed in the present study (24.7%) is much 
higher than that described in non–COVID ‑19 pa‑
tients, which varies from 0.5% to 8%.9 This find‑
ing is even more remarkable if we consider that 
the vast majority of patients included in our study 
were receiving thromboprophylaxis with low‑
‑molecular ‑weight heparin.

The incidence of VTE was particularly high in 
patients with moderate (29%) and severe dis‑
ease (33%), while it was only 5% in those with 
mild disease.

Hyperinflammation and hypercoagulability: throm-
boinflammation The inflammation indices and 
some parameters of the coagulation system, such 
as D ‑dimer and fibrinogen concentrations, were 
on average very high in our patients, particu‑
larly in those with VTE. Furthermore, elevated 
D ‑dimer and CRP levels were independent risk 
factors for VTE. Extremely high concentrations 
of D ‑dimer and CRP were recently reported in 
a woman with PE associated with COVID ‑19 pneu‑
monia,10 and the authors suggested that such high 
levels of these parameters should prompt physi‑
cians to rule out PE.

On the  other hand, none of the  patients 
showed severe thrombocytopenia, severe prolon‑
gation of prothrombin time and activated partial 
thromboplastin time, or reduction of fibrinogen 
concentration. These results support the existence 
of a new condition of severe hypercoagulability 
called CAC, characterized by hyperfibrinogenemia 

2 ‑group post ‑hoc comparisons were adjusted with 
the Bonferroni correction. Multivariable logis‑
tic regression model was performed to identify 
the predictors of VTE. GNU PSPP Statistical Anal‑
ysis Software (https://www.gnu.org/software/
pspp/; Free Software Foundation, Inc, Boston, 
Massachusetts, United States) was used for sta‑
tistical analysis. A P value of less than 0.05 was 
considered significant.

Results Among the 85 patients (42 men; mean 
age, 75.9 years) evaluated, 81 (95.3%) were on 
low ‑molecular ‑weight heparin prophylaxis (76 
with 4000 or 6000 IU per day and 5 with 4000 
IU twice a day), 2 were on direct oral anticoagu‑
lant therapy for atrial fibrillation and 2 were re‑
ceiving pneumatic intermittent compression of 
the legs due to recent major bleedings.

We detected 20 cases of deep vein thrombosis 
(8 proximal and 12 distal) in 18 patients. CTPA 
was performed in 12 patients and PE was diag‑
nosed in 6 patients (2 cases of massive PE, 4 cases 
of segmental and / or subsegmental PE). Overall, 
21 patients (24.7%) had at least 1 episode of VTE. 
Age, sex, or number of comorbidities did not sig‑
nificantly differ between patients with and with‑
out VTE (TAbLE 1).

The median values of all the inflammatory 
parameters were above the reference ranges. 
C ‑reactive protein (CRP) and serum amyloid 
A protein levels were significantly higher in pa‑
tients with VTE than in those without VTE. 
The median level of D ‑dimer was above the up‑
per reference limits and it was significantly high‑
er in patients with VTE than in those without 
VTE, but also in the latter group it was above 
the reference range (TAbLE 1). None of the pa‑
tients showed severe thrombocytopenia (plate‑
let count, <50 000/μl), severe prolongation of 
prothrombin time and activated partial throm‑
boplastin time, or reduction of fibrinogen con‑
centration (<100 mg/dl).

D ‑dimer (odds ratio [OR], 1.001; 95% CI, 
1.0001–1.002; P = 0.01) and CRP (OR, 1.06; 
95% CI, 1–1.12; P = 0.03) levels on admission were 
predictive of VTE in the multivariable logistic re‑
gression analysis.

Length of stay, in ‑hospital mortality, and 
the necessity for a transfer to ICU were similar 
in patients with and without VTE (TAbLE 1).

Patients with mild, moderate, and severe disease  
A total of 21 patients had mild disease, 24 had 
moderate disease, and 40 had severe disease.

The median values of the inflammatory param‑
eters, except interleukin 6, in patients with mild 
disease were above the reference ranges (TAbLE 1). 
In particular, CRP was above the upper limit of 
the reference range in 18 patients (86%), ferri‑
tin in 14 (67%), serum amyloid A protein in 16 
(76%), and interleukin 6 in 14 (67%). The medi‑
an values of the inflammatory parameters were 
significantly lower in patients with mild disease 
than in those with severe disease.
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and elevated D ‑dimer levels,11 and distinguished 
from disseminated intravascular coagulation by 
the absence of thrombocytopenia and consump‑
tion of coagulation factors. However, dissemi‑
nated intravascular coagulation has sometimes 
been reported in the more advanced stages of 
COVID ‑19.11 Varga et al12 have demonstrated vi‑
ral infection of the endothelial cells across vas‑
cular beds of different organs in a series of pa‑
tients with COVID ‑19, with induction of endo‑
thelialitis. It is likely that endothelial damage 
triggers a prothrombotic cascade that leads to in 
situ thrombosis. Therefore, it is conceivable that 
at least some cases of the distal PE that we have 
detected are actually manifestations of throm‑
botic phenomena which occurred at the level of 
the small pulmonary arteries, rather than con‑
sequences of an embolism. The association of 
hyperinflammation with CAC is summarized by 
the term “thromboinflammation,”11 a condition 
documented so far in ICU patients, but which 
seems to be already present in patients with mild 
disease, in whom VTE is rare.

Strengths and limitations of the study The strength 
of this study lies in its prospective design and 
the systematic search of VTE in all patients. 
The study population included patients with dif‑
ferent stages of COVID ‑19 severity, which allowed 
us to evaluate even patients with mild disease, so 
far excluded in most studies. However, the study 
also has some limitations: first, it was only per‑
formed in a single center; second, it included a rel‑
atively small number of patients.

Conclusions A remarkably high rate of VTE has 
been detected in patients with COVID ‑19 hospi‑
talized in a nonintensive care unit. These results, 
together with the evidence of systemic throm‑
boinflammation found even in patients with mild 
disease, suggest to evaluate the usefulness of ear‑
ly initiation of antinflammatory and anticoagu‑
lant therapy in patients treated for COVID ‑19.
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