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LDL-aferesi
Rimozione selettiva da plasma o da sangue intero 

delle lipoproteine contenenti apoB100: LDL, 
VLDL, Lp(a), con metodiche chimico-fisiche o 
immunologiche

►Riduzione acuta delle lipoproteine aterogene
►Effetti pleiotropici: modulazione dei livelli 

circolanti di markers pro-infiammatori e pro-
trombotici. 

→ Rallentamento/regressione della malattia 
cardiovascolare del paziente con ipercolesterolemia 
familiare 
→  miglioramento della perfusione nel miocardio
→  miglioramento delle patologie sostenute dalle 
alterazioni del microcircolo come la sordità improvvisa 
e la neuropatia ottica ischemica, piede diabetico 
ischemico



Effetto delle principali tecniche 
di LDL-aferesi sui lipidi plasmatici

Return to pretreatment LDL levels in approximately 13 days 
(Kroon AA et al. Atherosclerosis 152, 519-526; 2000)

HDL may be reduced acutely but chronically it remai ns 
unchanged or slightly elevated from baseline



Variazioni del colesterolo LDL nel tempo 
in corso di trattamento con LDL AFERESI

J Thompsen, PDThompson. Atherosclerosis 2006



LDL-Aferesi e statine

Naoumova: Curr Opin Lipidol, Volume 15(4).August 2004.413-422



LDL-aferesi: 
modificazioni delle dimensioni e densità delle LDL

(Schamberger BM et Al. J.Lipid Res. 41:727-733, 2000)



LDL-apheresis

vascular markers





(Atherosclerosis 2001)



IMA n=6

DSA n=13

HELP n=9

DALI n=6DALI n=6

Over a period of more than 5
years LDL-apheresis slightly,
but significantly reduced CRP
concentration in patients with
CHD on statin therapy



Acute affects of 4 LDL apheresis methods on the 
coagulation pathway (post-apheresis changes are 
shown as percentages of pre-apheresis values)

IMA DSA HELP DALI

Patients, n= 5 4 6 6

Volume treated 6.2 l 4.9 l 3 l 6.8-9.4 l

Anti-coagulant heparin/ACD heparin heparin heparin/ACD

Prothrombin time -17% -62% -53% -28%

aPTT +150% +625% +150% +338%aPTT +150% +625% +150% +338%

Fibrinogen -19% -26% -53% -11%

Factor V -28% -74% -63% -68%

Factor VII -28% -30% -36% -4%

Factor VIII -72% -99% -57% -60%

Factor XI -27% -82% -53% -82%

Factor XII -32% -73% -40% -45%

VW factor -29% -48% -56% -49%

Anti-thrombin III -22% -24% -22% -7%

Protein S -25% -27% -30% -11%

GR Thompson, Atherosclerosis 2003



Effects of a single HELP apheresis 
on vascular homeostasis

Lipid metabolism Coagulation Hemorheology

Total cholesterol ––5252%% Fibrinogen ––5656%% Plasma viscosity ––1414%%

LDL cholesterol ––5656%% Thrombin ––5555%% Erythrocyte aggregability ––6060%%LDL cholesterol ––5656%% Thrombin ––5555%% Erythrocyte aggregability ––6060%%

HDL cholesterol ++1414%% Factor V --5757%% Thrombocyte aggregability ––6666%%

VLDL cholesterol ––5252%% Factor VII --3535%% Peripheral muscle oxygenation ++4343%%

Lp(a) ––5252%% vWF ––5656%% Coronary flow reserve ++1414%%

Triglycerides ––5050%% AT III ––2525%% Cerebral CO2 reactivity ++1414%%

Da B. R. Jaeger Therapeutic Apheresis 2001.



LDL-apheresis (HELP) increases 
cardiac blood flow

Basal After 9 months of HELP treatment

Mellwig KP et al. Z Kardiol. 2003, 92 Suppl. 3:III30-III37

PET-coronary blood flow after adenosine infusion 
in 35 patients (11F, 24M)



LDL-AFERESI:
Indicazioni al trattamento



LDL-apheresis

Side effects and 
numbers of events



Total no. Sessions: 31012; 74 M, 62F



LDL-apheresis

Clinical Trials



130 FH patients with
CHD documented by
coronary angiography

Am J Cardiol 1998, 82 1495-1498

coronary angiography

87 cholesterol-lowering drug
therapy alone

43 LDL apheresis combined
with cholesterol-lowering
drug therapy



Metanalisi dei trials con LDL aferesi : effetti 
sull’aterosclerosi coronarica documentata con 

angiografia (durata di almeno 2 anni)

G.R. Thompson, Atherosclerosis 2003



Gruppi di studio: 11 pz con FH trattati con LDL-aferesi e farmaci
7 pz con FH trattati solo con farmaci

Follow-up : 1 anno 



Net change in coronary angiogram and 
intravascular ultrasound parameters

LACMART: LACMART: LDLLDL--Apheresis Coronary Morphology and Reserve TrialApheresis Coronary Morphology and Reserve Trial
M. Matsuzaki et al., J. of the American College of Cardiology 40(2) 220-227, 2002



LDL-apheresis

CHD with elevated Lp(a) levels



Lipoprotein(a)
Lp(a) concentration is an independent 
predictor of vascular disease and CAD

apo(a) shares a close structural 
homology with plasminogen and is 
similarly involved in the fibrinolytic similarly involved in the fibrinolytic 
system

Plasma Lp(a) and plasminogen levels 
are genetically controlled by gene loci 
located on chromosome 6

Lp(a) may be both involved in thrombogenesis and 
atherogenesis on the basis of its structure and pro perties

Bewu AD. Atherosclerosis 1990



Reduction of Lp(a) by apheresis treatment is possib le because Lp(a) 
contains one apoB100 which is specifically bound, p recipitated or contains one apoB100 which is specifically bound, p recipitated or 
filtered, and eliminated from patients’ plasma with  the different 
procedures used



Inclusion criteria



Mean plasma Lp(a) and LDL-C levels at baseline and 
before/after LDL-apheresis (3.1 years)







Median Lp(a) concentration 112 mg/dL Median Lp(a) concentration 29,9 mg/dL

Mean annual MACE rate per patient was 1.056 vs 0.14 4 (p<0.0001)



Changes in annual nonfatal MACE rates 
before and after initiation of lipid apheresis



LDL-aferesi e iperLp(a)



La LDL-aferesi è stata sviluppata per il trattamento 
della malattia cardiovascolare nei pazienti FH

• Mancano studi clinici randomizzati controllati per 
valutare l’effetto del trattamento con LDL-aferesi 
su morbidità e/o mortalità CV 

• Limitato numero di pazienti con indicazione al • Limitato numero di pazienti con indicazione al 
trattamento aferetico (in particolare “treatment-
naive patients”)

• Problema etico di non ridurre appropriatamente 
la colesterolemia in pazienti ad alto rischio 
(braccio controllo)





Conclusioni
• La LDL-aferesi trova indicazione nel trattamento 

cronico dei pazienti con ipercolesterolemia non 
controllata dalla terapia medica (FH o 
resistenza/intolleranza al trattamento con 
statine)

• La LDL-aferesi può ridurre oltre alla lipoproteine • La LDL-aferesi può ridurre oltre alla lipoproteine 
aterogene altri mediatori di malattia vascolare 
(infiammazione, emoreologia, trombosi, 
fibrinolisi).

• Gli effetti pleiotropici acuti e cronici della LDL-
aferesi possono aprire il campo di utilizzo di 
questa metodica in diverse patologie vascolari







Coronary angiographic changes in 
trials of LDL apheresis





Existing reported evidence of LDL-a effects on plasma cytokines and other mediators 
of inflammation (Stefanutti et al cytokine 2011)


