Internal and Emergency Medicine (2019) 14:1171-1173
https://doi.org/10.1007/s11739-019-02118-z

CE - RESEARCH LETTER TO THE EDITOR

=

Check for
updates

Direct oral anticoagulants in lipoprotein apheresis: handle with care

Francesco Sbrana’

- Beatrice Dal Pino' - Angela Papa? - Federico Bigazzi' - Luca Panchetti® - Tiziana Sampietro’

Received: 5 April 2019 / Accepted: 27 May 2019 / Published online: 4 June 2019

© Societa Italiana di Medicina Interna (SIMI) 2019

Dear Editor,

Since 2009, direct oral anticoagulants (DOAC) are increas-
ingly being used in clinical practice for stroke prevention in
non-valvular atrial fibrillation and in treatment/prevention of
thromboembolism. Their correct management is not only a
concern for internal medicine [1] and surgical bleeding, but
also for other therapeutic areas such as transfusion medicine
[2]. In this setting, the extracorporeal anticoagulation circuit
has to be added to the concomitant patient’s antiplatelet and
anticoagulant therapy to reduce the hemorrhagic risk.

In our Center for Lipoprotein-Apheresis (LA), where we
have experience of more than 500 treatment/year, 21% (7/34)
of subjects are on oral anticoagulant therapy, in addition to
antiplatelet therapy. These patients undergo chronic LA for
familial hypercholesterolemia and ischemic heart disease on
maximally tolerated lipid-lowering therapy and/or hyper-
lipoproteinemia (a). Clinical characteristics, pre-LA lipid
profile and lipid-lowering backbone therapy are summarized
in Table 1. LA treatments were performed by the most com-
mon techniques: dextran sulfate absorption from plasma
(Liposorber®-LA MA-03 systems; Kaneka, Osaka, Japan;
4/7 patients), heparin-induced LDL precipitation apheresis
(HELP®, Plasmat Futura®; B. Braun, Melsungen, Germany;
2/7 patients), immunoadsorption (TheraSorb™—LDL pro
Adsorber, Miltenyi biotec, Bergisch Gladbach, Germany; 1/7
patients). LA procedures were in agreement to guidelines
and manufacturer’s instructions with a median inter-apher-
esis interval of 14 [10-14] days, treating 4000 ml plasma/
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session for subjects in HELP system or 1.5 patient plasma
volume/session with the other systems.

Among patients on oral anticoagulant therapy, six sub-
jects (6/7) were treated for non-valvular atrial fibrillation and
the other case (1/7) for pulmonary thromboembolism. One
patient denied his consent to DOAC therapy and continued
vitamin K antagonist. Another subject, after few months of
therapy with dabigatran 110 mg BD, discontinued DOAC
because of vasospastic angina, starting again vitamin K
antagonist until the symptom’s remission. She performed
coronary angiography which excluded coronary stenoses
and the symptoms were imputable to lower concentration of
verapamil secondary to pharmacokinetic interaction between
dabigatran and verapamil extended release formulation [3].

Table 1 Clinical characteristic, lipid-lowering backbone therapy and
pre-LA lipid profile of patients on oral anticoagulant therapy

Patients (n=7)

Mean age (years) 70+7
Male gender 5/7 (71%)
BMI (kg/m?) 27+3
Concomitant hyperlipoproteinemia (a) 3/7 (43%)
Duration of apheresis treatment (years) 14 [9-23]
Lipid-lowering backbone therapy
Statins 6/7 (86%)
PCSKO9i 6/7 (86%)
Fibrates 3/7 (43%)
Ezetimibe 3/7 (43%)
Pre-LA lipid profile
Total cholesterol (mg/dl)* 188 +45
Triglycerides (mg/dl)* 144 +51
HDL cholesterol (mg/dl)* 47+13
LDL cholesterol (mg/dl)* 112437
Lp (a) (mg/dl)® 85 [80-100]

PCSKYi proprotein convertase subtilisin/kexin type 9 inhibitors
*Data are expressed as mean+ SD

"Data are expressed as median [interquartile range] calculated on sub-
jects with concomitant hyperlipoproteinemia (a)
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A third patient is currently being treated with rivaroxaban
15 mg OD, after pulmonary thromboembolism occurred
during LA procedure, imputable to recent transcatheter
mitral valve repair [4]. During the follow-up, the patient
had a hospital admission for severe anemia (Hb 7.7 g/dl)
caused by gastrointestinal bleeding, which required blood
transfusions.

Thanks to the availability of a specific antidote (idaru-
cizumab), the remaining four subjects are regularly being
treated with dabigatran 110 mg BD, started more than
4 years ago. In this subgroup, during the follow-up, 3/4
subjects reported a significant decrease in hemoglobin lev-
els (did not require blood transfusion but treated with iron

Table 2 Clinical characteristics and outcomes of study subjects on
dabigatran 110 mg BD therapy

Age (years) 68+6
Male gender 4/4 (100%)
Weight (kg) 88+5
eGFR (ml/min/1.73 m?) 85+22
Coronary heart disease 4/4 (100%)
Acetylsalicylic acid concomitant therapy 4/4 (100%)
Clopidogrel concomitant therapy 1/4 (25%)
Plasma peak concentration (ug/1)* 118+ 15
Plasma trough concentration (ug/1)* 52+11

Hb decrease >2 g/dl 3/4 (75%)
MACE 1/4 (25%)"
Ischemic stroke/transient ischemic attack 0/4 (0%)

Hb hemoglobin, eGFR estimated glomerular filtration rate, MACE
major adverse cardiovascular events

*Diluted thrombin time assay

®Two episodes of acute coronary syndrome occurred in the same
patient

i.v. therapy); one subject reported two acute coronary syn-
dromes, but no ischemic stroke and/or transient ischemic
attack was recorded. The clinical characteristics of the sub-
jects are summarized in Table 2; Table 3 shows hemoglobin
concentration and red blood cell indices.

The occurrence of four episodes of clinically relevant
bleeding (Hb decrease >2 g/dl in three cases and a major
bleeding) is a complication that invites caution (3/4 cases
occurred in subjects treated with dextran sulfate absorp-
tion and the other case occurred in a patient treated with
an immunoadsorption system). It is known that LA leads
to chronic blood oozing and promotes iron deficiency ane-
mia secondary to a decrease of ferritin, transferrin and vita-
min B12 levels [5]. These conditions and the concomitant
antiplatelet therapy are contributing factors to the high
rate of bleeding episodes in subjects on DOAC therapy.
To minimize the hemorrhagic risk, a low dose of DOAC
was started (dabigatran 110 mg BD or rivaroxaban 15 mg
OD). Compared to warfarin, this regimen is equivalent for
stroke prevention and is associated with a significant lower
risk of major bleeding. Furthermore, to better manage these
subjects, given the lack of standardized cutoff values for
dabigatran 110 mg BD, the diluted thrombin clotting time
was performed and, even with the high inter-individual vari-
ability of DOAC plasma concentrations, we observed mean
values slightly lower with respect to dabigatran 150 mg BD,
showing a best benefit/risk ratio [1, 6, 7].

This monocentric experience, despite the small patient
group, underlines the need to personalize medical treatment,
especially in subjects with comorbidities and multiple drug
therapy who had undergone extracorporeal procedure.

Table 3 Data of hemoglobin
concentration and red blood

cell indices in subjects treated
with vitamin K antagonist or
dabigatran 110 mg BD therapy

Baseline value Nadir value
Vitamin K antago- ~ Hemoglobin (g/dl) 144+1 14.1+1.1
nist therapy (n2)  Mean red cell volume—MCV (fl) 91.3+3.7 89.9+2.3
Mean cell hemoglobin—MCH (pg) 309+1.7 29.8+1.1
Dabigatran 110 mg  Hemoglobin (g/dl) 14+0.6 11.5+0.6
BD therapy (74)  Mean red cell volume—MCV (fl) 88.0+2.0 78.9+2.4
Mean cell hemoglobin—MCH (pg) 29.0+1.2 25.6+0.8
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