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LDL-aferesi

Rimozione selettiva da plasma o da sangue intero
delle lipoproteine contenenti apoB100:
con metodiche chimico-fisiche o
Immunologiche

» Riduzione acuta delle lipoproteine aterogene

» Effetti pleiotropici: modulazione dei livelli
circolanti di markers pro-inflammatori 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 sordita improvvisa
e la neuropatia ottica ischemica, piede diabetico
iIschemico



Effetto delle principali tecniche
di LDL-aferesi sul lipidi plasmatici

Tabla 1
Mean percentage reduction of plasma lipoproteins nnd fibrmogen with diffe ent methods of 1D, apheresis [8]

DFFPP (%) Thermofiliration (%) HELP (%} DALY (%) D5 A (5] LA %)
LIDL cholesteral 5662 i1 5561 53-T6 $9-75 52-69
HDL cholesterol 542 7] 5-17 5-29 417 B-27
L.pia) 53-50 fil 5568 2874 19-T0 51-71
Trighycendes IT49 56 2053 20— 265-4) 34
Fibrinogen 53-59 41 51-58 1316 17— 15-21

GR. Thampyon / Atherosclerosn T98 72008) 247-255

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

Pre-freatmeni

Siart of LOL apheresks o LDL kevel
- Post-tregtment
Baseline LOL LOL throwgh lewved

LioAsierasd
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LOL cholestarcd

Acute LDL
Iorteing

J Thompsen, PDThompson. Atherosclerosis 2006



LDL-Aferesi e statine

LDL-C 25
(mmol/l) . -
20
~45%
15 ~72%
&
10 1-1 7%
1=6% o ~4% 4
5

Baseline  Apheresis Apheresis + Apheresis + Apheresis +
atorvastatin  atorvastatin  atorvastatin
80 mg 80 mg + 80 mg +
BAS 16 g ezetimibe 10 mg

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




LDL-aferesi:
modificazioni delle dimensioni e densita delle LDL

change®s
20

15 1+1

LOL-

LDL-4 LOL-6
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LDL-1 LOL-2 LOL-3 LOL-4 LOL-5 LOL-5  LDL-subtypes

Fig. 3. Influence of LDL apheresis {different methods, including MDF) on LDL subtvpe distribution in patients with coronary heart
disease and severe hyperlipoproteinema. Mean values of 37 LDL apheresis treatments are presented (different methods, including
MDF). LDL<cholesterol was separated into subtvpes corresponding to size and density. Small, dense LDL particles (LDL-5 and LDL-
f subtvpes) are more atherogenic than large, buovant LDL particles (LDL-1 and LDL-2 subtvpes). MDF and HELP lead to a shift of
sublractions with a relative increase in large less atherogenic LDL-1 and LDL-2 subtvpes and a relative decrease in small, dense LDL-

subtvpes [34].

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



LDL-apheresis

vascular markers



Effects of heparin-mediated extracorporeal low-density lipoprotein
precipitation beyond lowering proatherogenic lipoproteins—reduction
of circulating prommflammatory and procoagulatory markers

Ying Wang?, Frithjof Blessing ®. Autar K. Walli®*_ Peter Uberfuhr”.
Peter Fraunberger?, Dietrich Seidel®

Tabla 3

Modulation of circulating proinflammatery markers by a single HELP-apheresis

Proinflammzory paramesrs Fre-HELP Pos-HELFP Beduction {%e) FP-vana
WEAM-1 (nEmi) ide = 1828 A6+ 1HLS b <KL
sICAM-1 (nE/ml) I481 = 375 153.9 + 400 .2 S
:E-selectin {mz'ml) 311+ 110 40+ 08 2346 =001
MCP-! {p='ml} 4000 = 1247 3464 4+ 1100 150 <0001
ET-1 {pe/ml}) 1.8 +05 1% 03 244 =001
LEP (iz'mi) T1 3B e e 267 =001
H:z-CEP (mgz/dl) g5+ 124 017+ 04 G450 =001
W5 oot significant.

Table 4

Esduchon 1n procedgulstory tciors by 4 single HELP-aphberesis

Procossulatory parameters Fre-HELP Posi-EELF Feduction {Ya) FParaus
Tizmme fartar {pemi) MEON - 1184 M4+ 1538 65 i1 (W)
Fibrinsgen {mge'dk) 3383 + B30 1158 + 437 6.1 =001
sCDL ozl 525 + 2.50 3.79 & 139 16.0 =001
Homacysteine {pomelT) 123 £ 44 28+ 33 2.6 =<L001

Atherosclerosis 175 (2004) 145-130



C-reactive protein and other markers of inflammation among
patients undergoing HELP LDL apheresis

Patrick M. Moriarty =*, Cheryl A. Gibson *', Jessie Shih <*, Matthew S. Matias =

Changes m hpids, ibnnogen, and C-reactive protem across ¢ months of treatment

Purameter (mg/dl] Baseline Mean decrease per treatment (%%) Change from basehine tc & months {7a)
Total cholesterol A50 £ 77 56 % decrease

LD -cholesterol 2154+ 89 = % derease

HD1L-chclesterol 46+ 14 25 12% increase

Iriglyveendes [+ &4 S 'V neTease

Fibrmogen 132 +46 63 25% decrease

C-reactive protemn (mg/l) 9+ £ 4% decrease

Baschine values arc mean + standard deviations.

= g HELF
—=Post HELFP
—Linear (Fre HELF)
—_insar (Past HELF]
™M T3 T% TFr ™ T™H
HELP TREATMERT [Bi-w makly)
Fig. 1. Six-month trend analysis of pre- and post-treatment hsCRP (Atherosclerosis 2001)

levels for four patients on chronic LDL apheresis therapy



Long-term reduction of C-reactive proteim concentration
by regular LDL apheresis™

Carsten Otto™*, H. Christian Geiss ?, Klaus Empen 3.0 Klaus G. Parhofer?®

Atherosclerosis 174 (2004) 151-156

his-CHP frmgfl]
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S = === o=
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first apheresls current apheresis cumeni apherasls

Fig. 1. CEP concentration (medizn and ranse) before the first and befons
as well as after a cwrent I DI apheresis (* P < 0.05 compared 1o before
first apheresis, =P < 0.001 compared to before cmrent spheresis).

IMA n=6

DSA n=13
HELP n=9
DALI 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 1 4.9 | 31 6.8-9.41
Anti-coagulant heparin/ACD heparin heparin heparin/ACD
Prothrombin time -17% -62% -53% -28%
aPTT +150% +625% +150% +338%
Fibrinogen -19% -26% -53% -11%
Factor V -28% -714% -63% -68%
Factor VII -28% -30% -36% -4%
Factor VIl -12% -99% -57% -60%
Factor XI -27% -82% -53% -82%
Factor XIlI -32% -713% -40% -45%
VW factor -29% -48% -56% -49%
Anti-thrombin Il -22% -24% -22% -71%
Protein S -25% -27% -30% -11%

GR Thompson, Atherosclerosis 2003




Effects of asingle HELP apheresis
on vascular homeostasis

Lipid metabolism Coagulation Hemor heology

Total cholesterol —52% Fibrinogen —56% Plasma viscosity -14%
LDL cholesterol —-56% Thrombin —55% Erythrocyte aggregability —60%
HDL cholesterol +14% Factor V. -57% Thrombocyte aggregability —66%
VLDL cholesterol —52% Factor VIl -35% Peripheral muscle oxygenation +43%
Lp(a) —52% VWF —-56% Coronary flow reserve +14%
Triglycerides —-50% AT 11 —25% Cerebral CO, reactivity +14%

Da B. R. Jaeger Therapeutic Apheresis 2001.




LDL-apheresis (HELP) increases
cardiac blood flow

After 9 months of HELP treatment

Heart muscle blood flow

before H.E.LLP. treatment Heart muscle blood flow

before H.E.LL.P. treatment

Heart muscle blood flow
20 hours after H.LELP.
treatment

Heart muscle blood flow
20 hours after HELP.
treatment

L [ . PET-coronary blood flow after adenosine infusion

weak blood strong blood

flow aow | 1IN 35 patients (11F, 24M)
Mellwig KP et al. Z Kardiol. 2003, 92 Suppl. 3:11130-11137



Il Consensus Conference

LDL-AFERESI: sull LDL-aferes

Indicazioni al trattamento

INTERDISCIPLINARE DI AGGIORNAMENTO
“LIPIDCLUB 2009”

Roma, 15 Maggio 2009

Auditorium | Clinica Medica
Universita degli Studi di Roma “La Sapienza”
Policlinico Umberto |

Linee guida del Comitato Mazionale Interdisciplinare LDL-aferesi N 2 HENE

Le indicazioni al trattamento con LDLa sono le seguenti:

* jpercolesterolemia familiare omozigote (e doppie eterozigosi): iniziare la terapia aferetica il pid
precocemente possibile in tutti | pazienti;

¢ jpercolesterclemie primitive: devono essere trattati i pazienti che rispondono ad almeno due dei
seguenti requisiti:

1) assenza di risposta alla terapia dietetica e plurifarmacologica;

2) presenza di ateromasia grave (sintomatica o asintomatica; ivi compreso anche il pregresso Infarto
Acuto del Mioccardio);

3) angioplastica coronarica, by-pass acrto-coronarico (o altra chirurgia maggiore vascolare), ove i
presidi farmacologici non garantiscano, con ragionevole certezza, di mantenere la pervieta del/i by-
pass;

4) trapianto cardiaco.



LDL-apheresis

Side effects and
numbers of events



Italian Multicenter Study on Low-Density Lipoprotein
Apheresis: Retrospective Analysis (2007)

Claudia Stefanutti and the Italian Multicenter Study on Low-density Lipoprotein
Apheresis Working Group*

TABLE 4. Italian Multicenter Study on Low-Density
Lipoprowin Apheresis (TMS-1.DLa): Side effects and

number of eveni

IME-1.DLa Centers= 18

Side cifects Mo of evenis
Symptnmatc Hyprealeemia H
Hematoma by venipurcture 230
Low outlet flow 125
Crrouil coagulation o
Allergic reachon 19
Gastrointestingl discomfort/vomiting f
Fever and shivers |
Hypolensioncollapse 1l
Vazavagal reaction i3
Hemolysis h
Cardiac arrhythmias L

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




LDL-apheresis

Clinical Trials



Long-Term Efficacy of Low-Density
Lipoprotein Apheresis on
Coronary Heart Disease
in Familial Hypercholesterolemia

Hiroshi Mabuchi, mp, php, Junji Koizumi, mb, Pho, Masami Shimizu, MD, PhD,
Kouiji Kc:Linc:rni, MD, PhD, Susumu Miyamoto, M, PhD, Kousei Ueda, mp, Php, and
Tadayoshi Takegoshi, mp, phd, for the Hokuriku-FH-LDL-Apheresis Study Group*

% 130 FH patients with
b CHD documented by
= coronary angiography

5

5 067 p=0.0088 87 cholesterol-lowering drug
=} therapy alone

g 04r --ves- LDL-agheresis

g 0.2 Lumﬂim -‘ 43 LDL apheresis combined
E =1 with cholesterol-lowering
9 L drug therapy

ﬁt;l: G

Am J Cardiol 1998, 82 1495-1498



Metanalisi del trials con LDL aferesi : effettl
sull’aterosclerosi coronarica documentata con
angiografia (durata di almeno 2 anni)

10 5 - Regression
£ -k
E : T
Mo change
= 5 - A
L=
=
:
=5
Progression
0 T
Controls Drugs Aph + Drugs

n=§9 n= 150 n=114

G.R. Thompson, Atherosclerosis 2003



Jnu:rm. of the American College of Cardiclogy Wal 40, Mo, 2, 2002

i 2002 by the American Callege ar’:nd.mp". Froundasion [58N 07 35- 10970282200
Puhbished by Flsovier Scicnee Inc. PI1 S0735-1047102001%55-1
CLINICAL STUDIES Lipid Lowering

Intravascular Ultrasound Evaluation of
Cmmnar} Plaque Regresamn bv Low Densn}

L1poprorem Aphﬂems in Familial vaerclmleatemlemm

The Low Density Lipoprotein-Apheresis
Coronary Morphology and Reserve Trial (LACMART)

Masunori Matsuzaki, MD, PuD, FACC,* Katsuhike Hiramori, MD, PuD,}

Tsutomu Imaizumi, MD, PHD, FACC,# Akira Kitabatake, MD, PuD, FACC,§

Hitoshi Hishida, MD, PHD,9 Masanori Nomura, MD, PHD,|| Takashi Fujii, MD, PuD,*
Ichiro Sakuma, MD, PuD,§ Kenichi Fukami, MD, PuD,t Takashi Honda, MD, PuD 9
Hiroshi Ogawa, MD,# Masakazu Yamagishi, MD, PuD, FACC*

Yamaguchi, Iwate, Fukuoka, Hokkaido, Nagoya, Kumamoto and Osaka, Japan

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

Tahle 2. Changt in Sermm ]_]]:lid Lievels

LDL-A Group (n = 11} Medication Group (n = 7)
Basclime Follow-Up Hedoction® Bascline Follow-Lip Redoction® p Value™
TC If:l'l'lg.-"l'.I'J:l 17§ = 37 19719 B4 5%+ 57 334 + 39 —1.:2 KL T
T [mg."ll'!] 143 + 74 139 += 93 28 163 = 70 l47 + 41 o8 065
HDL-C [mg.-'u:[l;- 13 36 = 16 —a.1 44 = 0 43 =+ 22 —2.3 0.9
LDL-C Ifmg."l:u:l 2113+ 25 140 = 27 34.3 174 = 39 181 + 53 —4 QU0

Diaty presented ane mean value + S0 %561 *Data obtaimed fom two-way repeated-messures enatysis of varance

J[]:l-] L high densicy lipoprotdn cholesterol; LIDL-A = low density Bpoprotein-zpheresis; L DL-C low demsity lipoprotein chialestercl; TC = total cholesterol: TG
wrighreeride
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¥
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'
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IVUS imaging
Baseline

LAD #8

LACMART: LDL-Apheresis 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

: ."fl'- 'h-: 'ﬁ-\‘- .'*' :"-'-"I
SIS apo(a) shares a close structural

¢ - homology with plasminogen and is
e ey~  similarly involved in the fibrinolytic

B i .
e -
r ’
AL ot gt 8
.- J:

s, system

-: (X}

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



Thergpeutic Avherexis and Dialmic 1101):2-8
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Apheresis in Coronary Heart Disease With Elevated Lp (a):
A Review of Lp (a) As a Risk Factor and Its Management

Christiane Keller

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

TABLE 1. Reduction of plasma Lp {a) by differenl apheresis systems (in percent from the pre-ireatment level}

Author HELP DAL LA-15 Immnuno-adsorption Lipopak Double bltration
Pokrovsky 194] - - —_ - a8 -
Ullrich 1996 — — = = 76 —
Armstrong 1994 62 {in witro) - —_ — - —
Blessing 2004 45

Gordon 1992 - —— 68 - B -

Bosch 2002 — 4 — - - —
Bambauer 20011 — it 25 23 59 —

Donner 199G
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Treatment of symptomatic HyperLp(a)lipoproteinemia
with LDL-apheresis: a multicentre study

C. Stefanutti™*. G. D" Alessandri’. G. Russi’, G. De Silvestro®, M. G. Fentt’,
P Marson D lemhprlmvﬁk}'l, A Vivenzin' S8 T Giacoma’
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Inclusion criteria

» Lpia) plasma levels = 60 mpg/dL;

o [DLC levels = 160 mg/dL on hipid-lowermg treatment
with hvpalipidemic dmps-

 CAD climcally documented (cardiac events and/or
revasculanzation mterventions)

* Ewvidence of absence of response to hypolimdemic dmgs
maximal for the reduction of Lp(a) concentration in
plasma.




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

Miean plasma Lpis) and TDLE levels st baseline, snd before/afier LDTa

Lp<{a) mgdL
Baselins 17231558
Pre 12451072 p<=0.001
Post 342=40.4 p = 001
LDL C mg/dL
Baseling 152.3=74.6
Pre 1304 = 61.1 p = 0004
Post $12=7251 p < 0n001
2040
150
140 WBaseEline
WP
50 S
LA OEE
il
mEolL Ladaf LDL C

Atherpsclerocis Supplements 10 (2009) §0-04




Frequency of CAD. revasculsnzaton interyenfions. snd exXTacoronary
artary dizease
CAD documented
by cathetenization Revasmlsrization ExXmracoronary
before LDLa misryeniions artery diseass
05% T0% 3T
CAD (# of vessels myvolved) = Patients Parcentage
Monorvasal g 1211
Bivasal 5 264
Thovasal 4 2]
Planvasal 2 105
CAD: Coronary Amery Diseaze: LT - LT -apheresic

In 94 3% of the patients the lesions were stable (= (0%
deviation) over 3.1=2.7 years. In 5. 5% (#1 mndividual) CAD
reccurred despite treatment with LDLa

Artherosclerosis Supplements 10 (200975 85-04



CLINICAL RESEARCH

www.nature.com,/ clinicalpracticz/ cardio

Longitudinal cohort study on the effectiveness of lipid
apheresis treatment to reduce high lipoprotein(a) levels

and prevent major adverse coronary events

Beate R ]aqerl*,Yvnnne Richter?, Dorothea Nagell, Franz Heigla, Anja Vngt‘i, Eberhard Roeseler®, Klaus Parhofer®,
Wolfgang Ramlow’, Michael Koch®, Gerd Utermann?, Carlos A Labarrere!? and Dietrich Seidel?, for the Group
of Clinical [nvestigators!?

Background We investigated in a longitudinal, multicenter, cohort study
whether combined lipid apheresis and lipid-lowering medication can
reduce extremely high levels of lipoprotein(a) (Lp[a] ) and thus prevent
major adverse coronary events {( MACE) more efficaciously than
lipid-lowering medication alone.

Methods Eligible patients had coronary artery disease and Lp(a) levels
=2.14pumol/1(95th percentile). All patients received lipid-lowering
medications alone until maximally tolerated doses were no longer etfective,
followed by combined lipid apheresis and lipid-lowering medication. The
rates of the primary outcome, MACE, were recorded for both periods.

NATURE CLINICAL PRACTICE CARDIOVASCULAR MEDICINE JAEGER ETAL. MARCH 2009 YOL& NO 3



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)

70—
B 60 =
a
E
g 50+ Pre-apherasis treatment (median Lipid apherasis (median
b Lp(a) concentration 4.00 pmol/) Lp(a) concentration 1.07 pmol/)
K=
40
§ 7 mw
o
=
=

1
-20 -15 -10 -5 0 5 10 15 20
Time (years)

100 Number of patients

50

"1
=20 -15 -10 -5 0 5 10 15 20
Time (years)

NATURE CLINICAL PRACTICE CARDIOVASCULAR MEDICINE JAEGER ETAL. MARCH 2009 YOL& NO 3



Changes in annual nonfatal MACE rates
before and after initiation of lipid apheresis
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LDL-aferesi e iperLp(a)

. Occorre infine raccomandare il trattamento
con LDL aferesi ai pazienti che presentano segni clinici di coronaropatia precoce e livelli di Lp(a) superiori a
60 mg%, in particolare se presentano livelli plasmatici di colesterolo LDL superiori a 130 mg%, nonostante
terapia dietetica e farmacologica massimale (30).



La LDL-aferesi e 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 morbidita e/o mortalita CV

e 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)



Atherosclerosis 2175 (2011) 51-544

Conems lists avallable at ScienceDirect

Atherosclerosis

[ STVITR journal homepage: www.alseviar.com/locata/atherosclerosis

Review

ESC/EAS Guidelines for the management of dyslipidaemias
The Task Force for the management of dyslipidaemias of the European Society of
Cardiology (ESC) and the European Atherosclerosis Society (EAS)™**

7.6. Low-density lipoprotein apheresis

Rare patients with severe hyperlipidaemias, especially homozy-
gous and severe heterozygous FH, require specialist evaluation and
consideration of the need for LDL apheresis. By this expensive but
effective technique, LDL and Lp{a) are removed from plasma during
extracorporeal circulation weekly or every other weel. Clearly this
15 a procedure that is only performed in highly specialized centres.



Conclusioni

 La LDL-aferesi trova indicazione nel trattamento
cronico del pazienti con ipercolesterolemia non
controllata dalla terapia medica (FH o
resistenza/intolleranza al trattamento con
statine)

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

* Gli effetti pleiotropici acuti e cronici della LDL-
aferesi possono aprire il campo di utilizzo di
guesta metodica In diverse patologie vascolari









Coronary angiographic changes in
trials of LDL apheresis

Date Author or acromym Design Subjects Method Dirugs Angingraphic changs
(Rt
[ LARS [76] uc FH hmz, 7; hitz, 25; DEA, 1 —4m, |y Probucol + prava Fo13%s MO, 405 R, 8% (Y or
non-FH, 5 A
[ Kitabatake [77] e FH hiz, 13 D5A Xm, 1y Probucol + prava, P, 1 3 ™, 3% R, 33%% 1{,,]'{".'1]3’
BAS
[ Waidner [TH] uc FH hrmz or hiz, 15 A Tiw, 3y Mot statad P, 32%: WC, 68 R, %% 07
1994 HELF study [79] L HC, 33 HELP ljw, 2 ¥ BAS +1ib P, 15%% DT, 58% R, 2T
+ MA (DO AT
1995 FHES [ r, ¢ FH htz {a) 20 D5A, Tm Simnva P. 100 MC, 65%: B, 25%
by 14 2y Simva+BAS P, 21%; NC, 585 R, 21% (QCA,
P=NS)"
1906 LAARS [E1] r, ¢ HC or FH htz DA,
ia) 21 2 Simnva P, 43% MC, 24%: R, 7%
{hy 21 2y Simva P, 52 NC, 4% R, 24% (QCA,
s
[9%E  Bichter [E2] L FH htr, 23 IMA, HELP, D5A I/ Simva P, 0%; MC, 53%; B, 17 (VY
el
195 L-CAPS [E3] OL © FH hiz {a] 25 D5A, "_.-'n'.l Probucal, prava, P, B%g MO, To%s R 1%

By ll

Gilbert R. Thompson

BAS

P 64%; NC, 36%; R, 0% (QCA,
P < 0004) *

Atherozcleroas 167 (2003) 1=13



Review Article

Lipid and low-density-lipoprotein apheresis. Effects on plasma inflammatory profile
and on cytokinc pattern 1n paticnts with scvere dyslipidemia

Claudia Stefanutti **, Claudia Morozzi ?, Andrea Petta®

Exi sting reporned evidence of LDL-a =llecis on plasma cytokimes and other medistors of inllammation
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Existing reported evidence of LDL-a effects on plasma cytokines and other mediators

of inflammation (Stefanutti et al cytokine 2011)
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