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Abstract. - OBJECTIVE: Direct-acting oral
anticoagulants (DOACs) have established indi-
cations, according to recent guidelines for the
treatment and prevention of venous thrombo-
embolism (VTE), including pulmonary embo-
lism (PE), with a safer profile compared to vita-
min K antagonist (VKA) in terms of a lower risk
for major bleeding and no need of blood coagu-
lation tests. However, DOACs are not indicated
in the treatment of patients with triple-positive
antiphospholipid syndrome (APS). This limita-
tion is often extended in clinical practice to
patients with isolated positivity. The COVID-19
pandemic has sometimes made it difficult to
maintain a safe VKA treatment, due to the prac-
tical difficulties of performing INR.

PATIENTS AND METHODS: We evaluated 39
patients with a previous unprovoked VTE/PE,
who were no longer eligible for VKA treatment
due to the difficulty of performing INR during
the COVID-19 pandemic lockdown, in Italy. All
patients had a positive LAC and refused a long-
term anticoagulation with low molecular weight
heparin. They were shifted to edoxaban.

RESULTS: Any recurrence of VTE/PE oc-
curred during the observation period (up to
eight months of treatment), while only one
minor bleeding event was recorded (Hazard
ratio=0.06, 95% confidence interval 0.03-0.11,
p=0.094). No arterial events occurred during
the observation period. Hemoglobin, platelets,
and creatinine were unchanged during the ob-
servation period.

CONCLUSIONS: Edoxaban treatment may be
safe and effective in preventing the recurrence
of VTE/PE in patients with isolated LAC posi-
tivity, without the occurrence of arterial events.
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Introduction

Direct-acting oral anticoagulants (DOACsS)
have established indications, according to recent
international guidelines, for the treatment and pre-
vention of venous thromboembolism (VTE), with
a safer profile than vitamin-K antagonists (VKAs),
especially due to a lower risk of major bleeding].

Antiphospholipid syndrome (APS) is charac-
terized by an increased risk of both arterial and
venous thrombosis and by the presence of an au-
toimmune profile, including lupus anticoagulant
(LAC), anti-cardiolipin (anti-CL) and anti-p2 gly-
coprotein I (anti-B2GPI) antibodies®. Accordingly,
APS in both primary and secondary forms is con-
sidered a major thrombophilic condition®.

The recommended treatment for thromboem-
bolic complications in APS is a VKA, possibly
associated with an antiplatelet drug*. VK As need
frequent laboratory monitoring and may interact
with various drugs and types of food, and thus
patient compliance may decrease.

In 2018 Pengo et al’ performed the first random-
ized controlled trial directly comparing VK As and
DOAC:S in patients with APS. The trial was termi-
nated early due to an excess of arterial events in the
rivaroxaban arm. Therefore, the European Medicine
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Agency (EMA) concluded that all DOACs are not
recommended in patients with APS and specific
guidelines were issued by the International Society
on Thrombosis and Haemostasis (ISTH)®.

During the first phase of COVID-19 pandemic
in Italy, many patients on VK As had to face mainly
logistic challenges in maintaining a correct treat-
ment regimen due to difficulties with timely evalu-
ation of the international normalized ratio (INR)®.

In this setting, our Centre for coagulative
disorders was involved by General Practitioners
(GPs) for evaluating a possible switch from VK As
to DOACs in patients with indication for long-
term anticoagulant treatment.

Patients and Methods

Study Population

Between March and June 2020, we assessed
39 patients (17 male, 22 female) treated with War-
farin after unprovoked VTE with pulmonary em-
bolism (PE, all patients with a PE severity index
[PESI] < 3) and with indication to be treated for
12 months*'?, a period during which INR moni-
toring was no longer possible. All patients previ-
ously showed LAC positivity, which was mostly
isolated, as part of a screening for thrombophilia
performed by the various hospital specialists who
had initially managed the patients (i.e., cardiolo-
gists [n=15], doctors of internal medicine [n= 13],
pneumologists [n=5] and, after discharge, by the
doctors of the surveillance centers for anticoagu-
lant therapy [n=11]* and by the GPs [n=28]). When

Table I. Patients’ characteristics.

Patients Characteristics
Age 53.3+6.2
Male 55.745.5
Female 50.1+9.4
Sex
Male 17
Female 22
Body mass index, kg/m’
Male 26.5+1.8
Female 23.8+1.6
VTE
Caused 0
Not caused 33
Risk factors for VTE
yes 2
no 31
PESI All<2
SCORE All<5

contacted for a second opinion, the prescribing
physician denied the switch to DOAC, in accor-
dance with the indications of the Italian regula-
tory agency for definite APS®. All patients had
negative swab for SARS-CoV-2 at the time of PE
and our first evaluation. Patients’ characteristics
are reported in Table I.

Clinical Management

Once it was established that the correct dura-
tion of anticoagulant therapy was effectively 12
months™'°, all patients on warfarin were switched
to a therapeutic dose of low molecular weight
heparin (LMWH). The estimated on-treatment
duration ranged between 8 and 9 months. Indeed,
based on the patients’ characteristics, treatment
with antiplatelets or anticoagulants for only three
months was not indicated, in accordance with
specific guidelines'. All patients refused injective
treatment for such a long period of time. There-
fore, DOACs remained the only option available.

All the 39 patients were treated with enoxa-
parin 100 U/kg body weight subcutaneously ev-
ery 12 hours for 7 days. For baseline assessment
and to rule out a complete APS, platelet count,
levels of hemoglobin, creatinine, fibrinogen,
D-dimer, aspartate aminotransferase (AST), al-
anine aminotransferase (ALT), gamma-glutamyl
transferase (GGT), LAC, anti-CL and anti-B2GPI
IgG and IgM, anti-phosphatidylserine/prothrom-
bin (anti-PS/PT) IgG and IgM were measured 36
hours after the last dose of enoxaparin, which was
immediately resumed after blood collection. This
procedure was considered safe because each pa-
tient was on continuous anticoagulant treatment
for at least 3 months" and also appropriate in
reducing potential methodological problems of
LAC measurement!!. Indeed, such patients were
considered as LAC positive, although it was not
straightforward to clearly established if the initial
evaluation was performed according to specific
methodological indications'?.

In 31 patients, an isolated LAC positivity was
confirmed whereas 8§ patients were excluded from
the protocol because a female tested positive for
LAC and anti-B2GPI IgG and a male for LAC and
anti-CL IgG. The remaining 6 patients were exclud-
ed because they were negative for LAC and APS.

Thus, the 31 patients observed were proposed
to receive therapy with a DOAC. Rivaroxaban
was excluded due to previous specific observa-
tions™* and edoxaban was the final choice because
patients preferred once daily administration over
twice daily of apixaban or dabigatran. A total of
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28 patients were treated with edoxaban 60 mg per
day whereas 3 patients received 30 mg per day
(two of them due to a body weight less than 60 kg
and one of them for a creatinine clearance of 30-
50 ml/min/kg).

After treatment initiation bi-monthly tele-
medicine visits were carried out with the aim of
evaluating any clinical updates. All patients were
further evaluated for the above parameters at the
end of the observation period. The cardiovascular
risk, in agreement with the data of excess arterial
events in the Trial on Rivaroxaban in AntiPhos-
pholipid Syndrome (TRAPS)*" was estimated
using the SCORE"™. We assessed any bleeding
according to the ISTH criteria® and the bleeding
risk using various scores'.

Laboratory Methods

Hemoglobin level and platelet count were
measured in a DXH 800 Beckman Coulter Count-
er (Brea, CA, USA); creatinine, ALT, AST and
GGT levels were measured in a COBAS 8000
Roche-Hitachi analyzer (Mannheim, Germany);
measurement of the levels of fibrinogen (Clauss;
Werfen, Barcelona, Spain), D-dimer (EIA, Bio-
merieux, Marcy I’Etoile, France), LAC (Hemosil,
Werfen, Barcelona, Spain), IgG and IgM of an-
ti-CL, anti-B2GPI (QUANTA Flash, Werfen, Bar-
celona, Spain) and, anti-PS/PT (QUANTA Lite,
INOVA Diagnostics, San Diego, CA, USA) were
all made according to the ISTH guidelines'”.

Statistical Analysis
VTE/PE recurrence and bleeding incidence
were assessed through the Cox-proportional Haz-

ard Risk model, with differences presented using
95% confidence intervals. One-way analysis of
variance (ANOVA) was used to assess putative
differences in measurable variables within the
study population at the end of the observation pe-
riod. A p-value <0.05 was considered as statisti-
cally significant. All analyses were performed us-
ing the software SPSS v27 (IBM, Armonk, NY,
USA).

Results

A male patient dropped out of the study due to
the need to manage a large hematoma on the right
leg that occurred after a major provoked trauma.
Thus, the evaluation of the cumulative anticoag-
ulant therapy at 12 months was performed in the
remaining 30 patients.

No VTE/EP recurrence or arterial event occurred
during the 8-9 months of treatment with edoxaban. A
female patient treated with edoxaban 30 mg/day due
to low body weight (53 kg) presented a minor bleed-
ing event, according to ISTH criteria'é, after 5 months
of therapy (HR=0.06, 95% CI 0.03-0.11, p=0.094).
The other patients showed no signs of minor or major
bleeding during the observation period.

No significant change in the levels of haemo-
globin, platelets, creatinine, fibrinogen, D-dimer
and other biochemical parameters were found
during the observation period (Table II).

A male patient who presented progressive dys-
pnea was diagnosed with a lung cancer 20 days
before the end of the observation period, showing
no sign of previous PE or new VTE.

Table Il. Biochemical parameters found during the observation period.

Parameters Baseline End of treatment P
Hemoglobin (g/dL)

Male 15.1+1.1 15.2+0.9 ns

Female 12.8+0.9 13.1£1.1 ns
Platelets (10"3/ul)

Male 306£51 301453 ns

Female 274+42 277+49 ns
Creatinine (mg/dL) 1.13+0.1 1.19+0.1 ns
Fibrinogen (mg/dL) 321.5+£31.4 313.2+26.7 ns
D Dimer (ug/L) 326.4+31.9 311.8+28.3 ns
AST (IU/L) 21.3+1.9 21.1£1.8 ns
ALT (IU/L) 26.5+2.1 27.2+1.9 ns
GGT (1U/L) 53.247.8 50.8+7.1 ns

AST: aspartate aminotransferase, ALT: alanine aminotransferase, GGT: gamma glutamyl transferase. ANOVA, p>0.05 = not

significant (ns).
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Discussion

In our experience, although DOACs are a well-es-
tablished treatment for VTE and its recurrence in-
cluding PE*'°, however, they are not indicated in defi-
nite APS due to specific concerns and for this reason
warfarin is the preferred choice'*®.

In this setting, an isolated LAC positivity rep-
resents a prothrombotic state although it probably
expresses a thrombotic profile different from the
definite APS".

During COVID-19 pandemic lockdown in It-
aly, many patients found practical difficulties for
the management of warfarin, and thus alternative
strategies were suggested®. In particular, it was
proposed in stable patients to prolong the inter-
vals between INR monitoring and mainly young
patients were provided with self-checking and
self-management household systems. However, in
our real-life experience, these situations turn out
to be impractical and potentially dangerous.

Such aspect represents a major challenge par-
ticularly for patients requiring several months of
therapy in accordance with the treatment guide-
lines of PE*!°. Thus, in patients with an isolated
LAC positivity we propose using DOACs when
other therapeutic options are not feasible.

Furthermore, sometimes the diagnosis of LAC
positivity is not made according to recommended
criteria and both an over-diagnosis or an unde-
fined diagnosis of APS may emerge''.

Our data showed that treatment with edoxaban
for 8 to 9 months and up to 12 months in warfa-
rin-shifted patients with isolated LAC positivity is
both safe and effective in preventing recurrence of
VTE/PE. In this context, given the characteristics of
the study population, the duration of warfarin treat-
ment (3-4 months) cannot be the main mechanism
for prolonged efficacy after its discontinuation®'.

In our experience, no arterial events were reported
during edoxaban therapy although the temporal range
of treatment was overlapping with the period of on-
set in the TRAPS®. We cannot exclude that the low
SCORE index in our population (Table II), alongside
a different pro-thrombotic status in patients between
isolated LAC positivity and definite APS" is a rele-
vant factor for the difference in arterial events.

Moreover, our data in patients with isolated
LAC positivity add evidence to the recent find-
ings in a large cohort on unselected subjects for
thromboembolic risk factors, in which the re-
placement of AVK with DOACs showed to be safe
and effective, for the prevention of recurring VTE
and cardiac embolism®.

Conclusions

Edoxaban may be considered a safe and effective
drug for long-term anticoagulation in patients with
previous unprovoked VTE/PE and isolated LAC
positivity. Further studies with edoxaban or other
DOAC: are needed in larger cohorts of patients with
confirmed exclusive LAC positivity and VTE/PE in
order to substantially validate our findings.
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