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Coronavirus disease 2019 (COVID-19) emerged as a potentially life-threatening disease
characterized by multiorgan involvement, high rate of venous thromboembolism (VTE), pri-

marily among hospitalized patients, and substantial fatality particularly among the elderly [1-



3]. Unanswered questions include whether an early thromboprophylaxis, as for example in
the outpatient setting, may reduce these risks [4], if selected hospitalized patients may benefit
from therapeutic-dosed anticoagulation (against the use of a standard thromboprophylaxis)
[5]; and if post-discharge VTE prevention is necessary [6]. In the absence of firm evidence
from phase 3 trials, international guidance and expert consensus vary widely, particularly
concerning the timing and dosage of in-hospital thromboprophylaxis [7]. Data comparing the
first and the second COVID-19 wave are still sparse and likely influenced by the change in
our medical approach to disease management and prevention cf thi>mboembolic complica-
tions [8].

In this study, we described the characteristics and cource (¥ patients admitted to the Internal
Medicine Ward of the Magenta Hospital (Italy), whe’e a.” institutional COVID-19 clinical
protocol was implemented in March 2020 to g i recisions of the medical personnel con-
cerning the use of specific medications &.d rzspiratory support. In particular, the suggestion
to opt for standard thromboprophylaxis agimen in all medical patients (not requiring admis-
sion to an intensive care unit) rem~ine " unchanged during the first and in the second COVID-
19 waves, based on lacking ev.ence from interventional studies. The scheme for thrombo-
prophylaxis consisted of eno,.2r.arin 40 mg once daily, reduced to 20 mg once daily in case of
patients with severe renc! insufficiency (estimated glomerular filtration rate < 30 ml/min) and
increased to 60 mg once daily in obese patients (Body Mass Index > 30 kg/m2). The diagno-
sis of SARS-CoV-2 infection was confirmed by reverse-transcriptase—polymerase-chain-
reaction assays performed on nasopharyngeal swab specimens. Patients aged 17 years or
younger, on therapeutic-dose antithrombotic therapy upon admission, with a previous VTE,
or still hospitalized at the time of data analysis were excluded from this study. By doing so,
we included patients who were hospitalized up to 4 December 2020, allowing a two-week

follow-up until the updated data collection. The end of follow-up was the date of discharge,



transferral to another hospital, or death.

In this retrospective analysis, we focused on the in-hospital incidence of VTE (acute
deep vein thrombosis, DVT, and pulmonary embolism, PE), as well as on in-hospital death.
The diagnostic pathway of VTE, including compression ultrasound followed by computed
tomography pulmonary angiography, was left to the attending physician. While no systematic
imaging screening was performed, the suspicion of VTE was raised in the presence of signs
or symptoms or in patients with an otherwise unexplainable clinical worsening or in the pres-
ence of a significant increase of D-dimer levels, e.g. more thar *~o folds from admission.
Electronic medical charts were accessed to retrieve clinica’ inarmation into a pseudo-
anonymized database. The ethical approval for this sti'7v <d the need for written informed
consent were not required due to local regulations in ‘igi.* of the retrospective nature of the
study. In-hospital incidences were accompanied ..\’ *ne corresponding 95% confidence inter-
val (95% CI). The first and the second w ver, were compared by fitting univariate and multi-
variable logistic regression models: con.ditioning variables were chosen based on their clini-
cal relevance and lack of collinear®*v. '* line with current literature and recommendations, no
inferential analysis was perfor..’ad tv compare the groups with respect to baseline characteris-
tics and biomarkers levels .1~ S" served for statistical analysis.

A total of 476 patiencs 1.”ve peen admitted: 316 between 21 February 2020 and 5 April 2020
(first wave) and 160 between 15 October 2020 and 4 December 2020 (second wave). The
demographic and baseline characteristics are summarized in Table 1. No clinically relevant
differences were observed concerning age, sex, and prevalence of cardiovascular risk factors.
The distribution of commonly tested biomarkers also appeared comparable over time. The
use of metilprednisolone 1 mg/kg/day was routinely used in all patients requiring Continuous
Positive Airway Pressure: 130 (41.1%) in the first wave and 98 (61.3%) in the second wave.

Other specific medications intended to mitigate the course of COVID-19 were differently



used in the first and in the second wave. In particular, remdesevir was used in only 7 (4.4%)
patients from the second wave, whereas tocilizumab was used in only 7 (2.2%) patients from
the first wave. The routine use of plaquenil and ritonativ/lopinavir was abandoned in the sec-
ond wave.

During the second wave, a higher proportion of patients presented with acute respira-
tory distress syndrome (ARDS; 46.3% vs. 29.1%) and the median length of hospitalization
was longer (17 days; [Q1-Q3 8-27] vs. 10 days [Q1-Q3 7-17]). Twelve (3.8%) patients in the
first wave and 14 (8.8%) patients during the second wave unde:ve, .t computed tomography
pulmonary angiography. Of these, 5 (1.6%) and 7 (4.4%) ' vei. diagnosed with PE, respec-
tively; Table. Eleven of 12 patients with PE had a con~an.*tant upper- or lower-extremity
DVT. A total of 316 compression ultrasounds were p2ricmed: 143 (45% of total) during the
first wave and 114 (71%) during the second wive 2fer a median of 5 (Q1-Q3 4-7) days and 7
(Q1-Q3 5-12) days, respectively. Of thec » pr.dents, 121 (84.6% of ultrasounds) and 102
(89.5%) had no typical signs or sympto.ms of DVT and the exam was performed based on
other clinical reasons. The in-hosrital *~.cidence of lower-extremity DVT was 8.5% and
13.1% in the two waves with a ~imnar percentage of positive ultrasonography tests (16% of
tests), but with a lower pronc.*iun of isolated distal DVT vs. proximal DVT being diagnosed
in the first wave (3 aisi.' LVT; 24 proximal DVT) than in the second wave (11 distal DVT;
10 proximal DVT); Table 2. Upper-extremity DVT was diagnosed in 5.7% of patients during
the first wave and 10.0% of patients during the second wave, corresponding to a rate of posi-
tive ultrasound examinations of 12.6% and 14.0%, respectively. Overall, a total of 44 (13.9%;
95%CI 10.5%-18.2%) patients during the first wave and 29 (18.1%; 95%CI 12.9%-24.8%)
patients during the second wave were diagnosed with DVT or PE.

In-hospital fatality was 24.7% during the first wave (n=78) and 25.0% (n=40) during

the second wave for an OR of 1.02 (95%CI 0.67-1.58); Table 2. In a multivariable model



conditioning for sex, chronic obstructive pulmonary disease, prior chronic heart failure, can-
cer, and time distribution the covariates “age” (OR 1.11 per year increase; 95%CI 1.10-1.15)
and “ARDS diagnosis” (OR 3.05; 95%CI 1.84-5.04) correlated with the risk of in-hospital
death. This could not been shown for time distribution (adjusted OR for the second vs. first
wave 0.81; 95%CI 0.49-1.33).

Our results are in line with data from two Italian provinces indicating a stable trend in
COVID-19-related fatality [9]. These appear in contrast with a more recent analysis of data
from eight Dutch hospitals, which showed a 50%-reduced risk *~r . serall fatality and a simi-
lar incidence of VTE [8]. In our cohort, the demographic .10 »aseline characteristics of pa-
tients admitted in spring and autumns appeared surprising.  similar and characterized by old-
er patients with a median age of 72 years. However, tae oroportion of patients requiring Con-
tinuous Positive Airway Pressure increased frcim 117 in the first wave to 61% in the second
wave, consistently with that of Acute Renir.utory Distress Syndrome (29% to 46%, respec-
tively). This may partly explain why no Roparent improvement in patient survival could be
observed.

The rate of VTE events ‘n our study is similar to what reported in other cohorts of
COVID-19 patients [2] and. .~rsidering the routine use of thromboprophylaxis, much higher
than what observed in potients with medical illnesses without COVID-19 [10]. Nonetheless,
this likely represents an underestimation of the actual rate, which remains unknown and
largely depends on the number of imaging tests been performed. For instance, in the Dutch
study 21% of patients in the first wave and in 38% in the second wave underwent computed
tomography pulmonary angiography, which represent much higher values compared to what
observed (3.8% and 8.8%, respectively) in this cohort. A more frequent use of imaging test-
ing was associated with more subsegmental PE events been diagnosed. In the Dutch cohort,

24% of patients with PE in the first wave and 38% in the second wave were diagnosed with a



subsegmental PE event. In this cohort, the percentage was overall much lower with only one
subsegmental PE event (8%) been diagnose. It remains unclear in whom an acute PE should
be excluded, how accurate computed tomography pulmonary angiography is for the detection
of small emboli and whether their detection has clinical relevance in this setting. Moreover,
the strategy of performing a compression ultrasound as a first-line imaging test if a PE is sus-
pected may be useful in other settings to reduce the number of computed tomography pulmo-
nary angiography, but not efficient if the pathophysiological mechanism of disease accounts
for pulmonary thrombosis secondary to local inflammation ans "ne:'monia.

It is clear that the available risk assessment models rai. short to identify patients for
whom an anticoagulant prophylaxis is indicated. A numhe: of randomized controlled studies
overcoming the intrinsic limitations of observational stu.*es are ongoing to study the impact
of non-standard thromboprophylaxis regimens ir, -h’s setting [5]. At the same time, the so far
unsatisfactory results of available trials s.»ov ed that only corticosteroids appear to improve
survival among COVID-19 patients [1., 12], leaving vaccination as the sole hope to prevent
deaths globally and minimize the »'irc.~ of disease.

In conclusion, in this re:-ospective study we observed no major clinical differences
between the first and the secu? COVID-19 wave in terms of baseline characteristics, bi-
omarker levels upon aa Mission, parameters of severity, and fatality among patients admitted
to the same institution and receiving standard-dose thromboprophylaxis. We ascribe the high-
er incidence of VTE observed during the second wave to longer length of stay in hospital and
more diagnostic tests being performed, the latter as the result of a greater awareness [13] for
thromboembolic complications.
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Table 1. Baseline characteristics and in-hospital ir.ciucnce of events in COVID-19 pa-

tients during the first and second 2020 wav

Second
. irst wave Miss- Miss-
wave
(n=316) ing ing

(n=160)
Demographic and baseline cha.acteristics
Age, median (Q1-Q3) N/ 72 (63-80) 0 72 (62-81) 0
Women, n (%) 99 (31.3) 0 53 (33.1) 0
Chronic heart failure, n (%) 56 (17.7) 0 27 (16.9) 0
Chronic obstructive pulmonary disease, 44 (13.9) 1 22 (13.8) 1
n (%)
Diabetes mellitus, n (%) 71 (22.5) 14 36 (22.5) 1
Avrterial hypertension, n (%) 184 (58.2) 14 87 (54.4) 1
Prior stroke, n (%) 17 (5.4) 0 8 (5.0) 1

Body Mass Index >30 kg/m?, n (%) 40 (12.7) 0 22 (13.8) 1



Active cancer, n (%) 16 (5.1) 0 7(4.4) 1
Pneumonia upon admission, n (%) 247 (78.2) 0 114 (71.3) 2
Acute Respiratory Distress Syndrome,
92 (29.1) 0 74 (46.3) 3
n (%)
Days on Continuous Positive Airway
6 (3.8-4.9) 0 11 (7-17) 0
Pressure, median (Q1-Q3)
Days of hospitalization, median (Q1-
10 (7-17) g 17 (8-27) 0
Q3)
Biomarkers levels measured upon admission
0.89 (0.7 0.98 (0.81-
Creatinine (mg/dL), median (Q1-Q3) 41 1
1.15) 1.20)
414 (244-
D-dimer (ug/l), median (Q1-Q3) 525 039-1563) 78 20
1031)
12.9 (11.9- 13.9 (12.5-
Hemaoglobin (g/dL), median (Q1-Q7%) 24 1
14.1) 14.8)
White blood cells (per 10%/L). 1. adian 8.0 (5.5-
6.9 (5.2-9.6) 24 1
(Q1-Q3) 10.2)
Platelet count (per 10°/L) median (Q1- 198 (150-
215 (159-284) 24 1
Q3) 262)
C-reactive protein (mg/L), median (Q1- 8.0 (3.3-
9.8 (5.3-13.7) 165 3

Q3)

13.3)




Table 2. Clinical events during hospitalization

First wave (n=316)

Second wave (n=160)

Lower-extremity DVT, n (% of pa- 27 (8.5)
tients)
(lliaco)-femoro-popliteal, n 15
Popliteal, n 9
Isolated distal, n 3
Upper-extremity DVT, n (% of pa- 18 (5.7)
tients)
Axillary vein (bilateral), n 5
Axillary vein (unilateral), n 6
Subclavian vein (unilateral), 1
n
Subclavian vein (bilateral), n 0
Catheter-related, n 8
PE, n (% of total; % of CT pui.>o- 5(1.6; 41.7)
nary angiogram)
Central or lobar, » 2
Segmental, n 3
Subsegmental, n 0

Any VTE (DVT or PE), n (; 95% CI) 44 (13.9; 10.5-18.2)

Death, n (%; 95% CI) 78 (24.7; 20.3-28.9)

21 (13.1)

8
2
11

16 (10.0)

10

0
1

7 (4.4: 50.0)

2
4
1
29 (18.1; 12.9-24.8)

40 (25.0; 18.9-32.2)

PE, pulmonary embolism; DVT, deep vein thrombosis; VTE, venous thromboembolism; 95%

Cl, 95% confidence interval.
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Highlights

We studied fatality and thrombosis rate in the first two COVID-19 waves at a single center.
All 476 patients received routine thromboprophylaxis during hospitalization.

We observed no differences in baseline characteristics and fatality between waves.

More patients in the second (vs. first) wave were diagnosed with venous thromboembolism.
Longer admissions and more diagnostic tests performed may explain this difference.



