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Καρδιαγγειακή Νόσος
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Αποδοτέος Κίνδυνος  ΟΕΜ
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Στεφανιαία Νόσος και επίπεδα LDL
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Στεφανιαία Νόσος και Lp (a) 
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Στεφανιαία Νόσος και Lp (a) 

A test in context: Lipoprotein (a). JACC 2017;69:692-711
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Στεφανιαία Νόσος και Lp (a) 

A test in context: Lipoprotein (a). JACC 2017;69:692-711
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Μυοκαρδιακή Ισχαιμία 

Ferrari, R. et al. (2017) A ‘diamond’ approach to personalized treatment of angina

Nat. Rev. Cardiol. doi:10.1038/nrcardio.2017.131
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Ανθεκτική Στηθάγχη  

• Refractory angina refers to long-lasting symptoms (for >_3 months) 
due to established reversible ischaemia in the presence of obstructive 
CAD, which cannot be controlled by escalating medical therapy with 
the use of second- and third-line pharmacological agents, bypass 
grafting, or stenting including PCI of chronic total coronary occlusion

• Incidence is growing with more advanced CAD, multiple comorbid-
ities, and ageing of the population. The quality of life of patients with 
refractory angina is poor, with frequent hospitalization and a high 
level of resource utilization. 

2019 ESC Guidelines for the diagnosis and management of chronic coronary 
syndromes 
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Ανθεκτική Στηθάγχη  

2019 ESC Guidelines for the diagnosis and management of chronic coronary 
syndromes 
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Ανθεκτική Στηθάγχη και Lp (a) 

High prevalence of raised lipoprotein(a) in patients 

with refractory angina

High prevalence of raised lipoprotein(a) in patients with refractory angina. Glob Cardiol Sci Pract 2015; 
2015(2): 28. 
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There is currently no satisfactory 
pharmacological treatment available which 
lowers Lp(a), but it can be effectively 
lowered with lipoprotein apheresis, a lipid-
lowering extracorporeal treatment by which 
atherogenic ApoB containing lipoproteins, 
including Lp(a) and LDL, are removed from 
blood or plasma 



13

Θεραπευτική Αφαίρεση 

• Η διαδικασία διαχωρισμού ή 
απομάκρυνσης επιμέρους στοιχείων του 
αίματος 

• Το αίμα μετά την αφαίρεση του 
συγκεκριμένου στοιχείου επιστρέφει στον 
ασθενή 
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Θεραπευτική Αφαίρεση 

• Συλλογή στοιχείων αίματος
– προγονικά κύτταρα (αυτόλογη ΜΜΟ – Κυτταρικές             
θεραπείες) 

• Αφαίρεση στοιχείων αίματος(ολική–εκλεκτική) 

– Ερυθρά (πολυκυτταραιμία)
– Λευκοκύτταρα (λευχαιμίες – λευκόσταση)
– Ανοσοσφαιρίνες (υπεργλοιότητα -
αυτοαντισώματα) 

– LDL – λιποπρωτείνες
– Φάρμακα - ∆ηλητήρια

• Αφαίρεση και Αντικατάσταση στοιχείων αίματος

– Ερυθρά (∆ρεπανοκυτταρική νόσος) 
– Πλάσμα (Θρομβωτική Θρομβοπενική Πορφύρα) 
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Θεραπευτική Αφαίρεση - Μέθοδοι

• Τεχνολογία φίλτρων – συνεχούς ροής 

• Μηχανισμός φυγοκέντρησης -
συνεχούς ή διακεκομμένης ροής 

Οι δύο τεχνολογίες παρόμοια ασφάλεια –
αποτελεσματικότητα 
Μόνο τα φυγοκεντρικά μηχανήματα μπορούν να αφαιρέσουν
κυτταρικά στοιχεία 
Μηχανήματα με φίλτρα μόνο πλασμαφαίρεση
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Θεραπευτική Αφαίρεση - Μέθοδοι

• Τεχνολογία φίλτρων – συνεχούς ροής

• Χορήγηση ηπαρίνης ως αντιπηκτικού 
παράγοντα  

• Κλασικός εξοπλισμός αιμοδιύλισης
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Θεραπευτική Αφαίρεση - Μέθοδοι

• Μηχανισμός φυγοκέντρησης - συνεχούς ή 
διακεκομμένης ροής – διαχωρισμός 
στοιχείων αίματος με βάση την πυκνότητα 
ή το ειδικό βάρος τους 
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Θεραπευτική Αφαίρεση 
Λιποπρωτεϊνών

5 κύριες μέθοδοι : 

1. Διήθηση διπλού φίλτρου (DFPP) 

2. Ανοσοπροσρόφηση (IMAL)

3. Καθίζηση LDL με τη βοήθεια ηπαρίνης σε 
χαμηλό pH (HELP) 

4. Προσρόφηση λιποπρωτεϊνών από 
πολυακρυλικό/πολυακρυλαμίδιο (DALI)

5. Προσρόφηση λιποπρωτεϊνών από θειϊκή
δεξτράνη (DSA) 

Current Role of Lipoprotein Apheresis. Current Atherosclerosis Reports 
(2019) 21: 26 



Θεραπευτική Αφαίρεση 
Λιποπρωτεϊνών

LDL-Apheresis: Technical and Clinical Aspects. The Scientific 
World Journal 2012 
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Θεραπευτική Αφαίρεση 
Λιποπρωτεϊνών

Current Role of Lipoprotein Apheresis. Current Atherosclerosis Reports 
(2019) 21: 26 

• A single treatment can effectively 
reduce serum LDL-C levels by 50-70%. 

• LDL-C levels rebound rapidly after 
treatment returning to 50-90% of pre-
apheresis levels after 4-14 days 

• Weekly or bi-weekly sessions 
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Θεραπευτική Αφαίρεση 
Λιποπρωτεϊνών

HELP apheresis in hypercholesterolemia and cardiovascular disease: ef cacy and adverse events 
after 8,500 procedures. Clin Res Cardiol Suppl (2012) 7:24–30 

• Potential adverse events of extracorporeal 
lipid apheresis are hypotension, nausea 
and vomiting, flushing, headache, allergic 
reactions, complaints associated with 
anticoagulation, and hemolysis. The 
incidence of these adverse events is 
usually below 5%. 
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Θεραπευτική Αφαίρεση 
Λιποπρωτεϊνών

Although most lipid guidelines mention lipoprotein apheresis as a 
therapy of last resort, they differ significantly in defining which patients 
to treat and under what circumstances. This reflects a lack of 
convincing outcome trials as most of the evidence supporting the use 
of lipoprotein apheresis comes from retrospective analyses or 
extrapolation of intervention studies using lipid-lowering drugs. 

Current Role of Lipoprotein Apheresis. Current Atherosclerosis Reports 
(2019) 21: 26 
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The German Lipoprotein Apheresis Registry 
(GLAR) 

2012–2016, 71 German apheresis 
centers collected retrospective and 
prospective observational data of 1435 
patients undergoing lipoprotein 
apheresis (LA) treatment of high LDL-C 
levels and/or high Lp (a) levels suffering 
from cardiovascular disease (CVD) or 
progressive CVD 

Clin Res Cardiol Suppl (2017) (Suppl) 12:44–49 
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• In homozygotes failing to . 
achieve target levels of LDL with 
high-dose statins and ezetimibe, 
additional therapy is required. 
In addition to lipoprotein 
apheresis, current options are 
the PCSK9 inhibitor (except in 
receptor-negative homozygotes) 
and either lomitapide or 
mipomersen

Eur Heart J  2018  
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Alirocumab in patients with heterozygous familial 
hypercholesterolaemia undergoing lipoprotein 
apheresis: the ODYSSEY ESCAPE trial 

Ferrari, R. et al. (2017) A ‘diamond’ approach to personalized treatment of angina

Nat. Rev. Cardiol. doi:10.1038/nrcardio.2017.131

• Double-blind study in 62 HeFH
patients undergoing regular 
weekly or Q2W lipoprotein 
apheresis

• alirocumab 150 mg (n = 41) or 
placebo (n = 21) Q2W 
subcutaneously for 18 weeks

• 63,4% discontinuation LA

• 36,6% continuation LA
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Lancet 2015

• 50 eligible patients (aged ≥12 years) with homozygous 
familial hypercholesterolaemia, on stable lipid-regulating 
therapy for at least 4 weeks, and not receiving lipoprotein 
apheresis, were randomly allocated to evolocumab 420 mg 
or placebo every 4 weeks for 12 weeks. 

• evolocumab significantly reduced LDL 
cholesterol at 12 weeks by 30.9% 
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Circulation  2013

• a prospective observational 
multicenter study, 170 patients were 
investigated who commenced LA 
because of Lp(a)-hyperlipoproteinemia 
and progressive cardiovascular 
disease.

• Weekly sessions 

• Baseline Lp (a) 110 mg/dl

Lipoprotein Apheresis in Patients With Maximally Tolerated 
Lipid-Lowering Therapy, Lipoprotein(a)-Hyperlipoproteinemia, 
and Progressive Cardiovascular Disease
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• a single-blinded randomized controlled 
trial in 20 patients with refractory angina 
and raised lipoprotein(a) > 500 mg/L, with 
3 months of blinded weekly lipoprotein 
apheresis or sham, followed by crossover.

• The primary endpoint was change in 
quantitative myocardial perfusion reserve 
(MPR) assessed by cardiovascular 
magnetic resonance. 

• Secondary endpoints included measures 
of atheroma burden, exercise capacity, 
symptoms and quality of life. 

Apheresis as novel treatment for refractory angina with 
raised lipoprotein(a): a randomized controlled cross-
over trial 



29Eur Heart J 2017

• Baseline Lp (a) 110mg/dl 

• Baseline LDL 100mg/dl 

• Weekly sessions apheresis/sham  

3 months

Apheresis as novel treatment for refractory angina with 
raised lipoprotein(a): a randomized controlled cross-
over trial 
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• Lipoprotein apheresis removes ApoB
containing lipoproteins from whole blood 
which lowers Lp(a), but also lowers LDL. 

• open to interpretation whether the effect is 
mediated by Lp(a) reduction, LDL reduction 
or both

• Removal from blood of factors other than 
lipoproteins, including fibrinogen, 
coagulation factors, thrombogenic factors, 
complement factors, inflammatory factors 
and adhesion molecules

Apheresis as novel treatment for refractory angina with 
raised lipoprotein(a): a randomized controlled cross-
over trial 
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Journal of Clinical Apheresis 

28:145–284 (2013)

Guidelines on the Use of Therapeutic Apheresis in Clinical Practice—Evidence-Based 
Approach from the Writing Committee of the American Society for Apheresis: The Sixth 
Special Issue
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Ανθεκτική Στηθάγχη  

2019 ESC Guidelines for the diagnosis and management of chronic coronary 
syndromes 
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Circ Res. 2011 

• ACT34-CMI study was a prospective, double-blind, 
randomized, controlled clinical trial conducted at 26 
centers in the United States. 167 patients with 
refractory angina received mobilized autologous 
CD34 cells or an equal volume of diluent (placebo)

• The primary outcome measure was weekly angina 
frequency 6 months after treatment

• mobilization with G-CSF administered subcutaneously 
for 4 or 5 days, and leukapheresis was performed on 
the 5th day

Intramyocardial, Autologous CD34 Cell Therapy for
Refractory Angina - ACT34-CMI
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• a randomized, double-blind, multicenter trial comparing IM 
CD34 administration with no intervention (open-label standard 
of care) or IM placebo injections (active control). The primary 
efficacy endpoint was change in TET at 12 months

• 112 of planned 444 enrolled 

• All blinded patients underwent cell mobilization with G-CSF (5 
mg/kg subcutaneously) for 4 days followed by apheresis on day 
5

• Due to early termination, RENEW was underpowered to assess 
adequately the efficacy of IM administration of autologous CD34 
cells for the treatment of refractory angina

• angina frequency was improved at 6 months 
(relative risk: 0.63, p=Ό 0.05)

• safe compared with both open-label standard of care and active 
control (major adverse cardiovascular events 67.9% [standard of 
care], 42.9% (active control), 46.0% [CD34

The RENEW Trial Efficacy and Safety of Intramyocardial
Autologous CD34 Cell Administration in Patients With 
Refractory Angina
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6 trials comprising 353 participants (4/6
Apheresis) 

Impact of Cell Therapy on Myocardial Perfusion and Cardiovascular Outcomes 
in Patients With Angina Refractory to Medical Therapy
A Systematic Review and Meta-Analysis

Βελτίωση μυοκαρδιακής
αιμάτωσης έναντι OMT (SPECT)

Ελάττωση συχνότητας στηθαγχικών 
επεισοδίων έναντι OMT

Βελτίωση ανοχής στην άσκηση 
έναντι ΟΜΤ
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Συμπεράσματα

• Η ΘΑ  εξακολουθεί να αποτελεί ύστατη θεραπευτική 
επιλογή σε περιπτώσεις ετερόζυγης υπερχοληστερολαιμίας
ή άλλης μορφής δυσλιπιδαιμίας με ανεπαρκή ανταπόκριση 
στη φαρμακευτική αγωγή ή κακή ανοχή σε αυτή 

• Η ΘΑ αποτελεί βασική θεραπευτική επιλογή σε ομόζυγη 
οικογενή υπερχοληστερολαιμία

• Χρήση σε παιδιά (σε αντίθεση με λομιταπίδη) και εγκύους 
• Ο ρόλος της σε αμιγώς αυξημένη Lp(a) και ανθεκτική 

στηθάγχη απομένει να προσδιοριστεί 
• Κυτταρικές θεραπείες βασισμένες στην Αφαίρεση είναι 

δυνατό να συμβάλουν στην επιτυχή αντιμετώπιση της 
ανθεκτικής στηθάγχης 



Ευχαριστώ για την προσοχή 
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