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Method capacity selectivity complexity advantages disadvantages

Plasma treatment

DF ++ +(+) hemorheology loss of IgM

IA ++4+ cost-effective re-use!
++ capacity bradykinin

++ hemorheology complexity




% Reduction of LDL-C, HDL-C, Factor V, VII, VIII

-(60-84%) -(14-22%)

-(57-84%) ~(8-11%)

31 -(59-67%) (5-17%)

6,8-9.,4 1* - T7% -13%

5,51 -(64-71%) -26%

* whole blood while the others means serum

§ Stefanutti C.et al. (2009):LDL-apheresis: a novel technique (LIPOCOLLECT 200 ®)
Artif Organs. 33(12):1103—-1108.
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Effetti della LDL-aferesi sulle chemochine:
prospettive di ricerca

Chemochine ed LDL-aferesi Esperimento 1

IL-12 p40 TNFR VEGFR IL-1r SSEL
IL-4 IL-6 IL-10 IL-12 p70 TNFalpha VEGF IL-1 o PSEL

Chemochine ed LDL-aferesi Esperimento 2

IL-1a
MIP-1alpha IL-1B8 RANTES IL-2 IL-6 IFN-y
MIP-1beta




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

Plasmapheresis Unit, Department of Clinical and Medical Therapy, University of Rome
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Therapeutic Apheresis and Dialysis 14(1):79—-86
doi: 10.1111/}.1744-9987.2009.00704 .x
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L’Aquila 2006 66 54 -

Bari 1 2001 638 48 37-62
Bari 2 2006 75 9.5 3-16
Cagliari 1986 6389 41 11-65
Milano 1985 1500 43 15-71
Nuoro 1990 700 40 36-44

iy IMS-LDLa Center Year of beginning # Total sessions Patient’s age/sex

Pist

Prato 2006 15 56 -

Reggio E. 1990 50
Ro

Sas
# total procedures: 31012 age (x:so): 45.9214.5

Trieste
Varese

Verona




Stefanutti C and the Italian Multicenter Study LDL-apheresis Working Group *

Table 2 IMS-LDLa: devices, mean plasma and blood volumes treated and vascular accesses

IMS-LDLa P-Ex CF DSC H.E.L.P. Therasorb D.A.LI Lipocollect

# devices 6 4 20 14 4 16 1

MTPV ml
MTBYV ml
Vascular Venous accesses: 84.4 % AV Fistula: 15.5 %

accesses

MPPV: Mean Treated Plasma Volume
MTBV: Mean Treated Blood Volume




Stefanutti C and the Italian Multicenter Study LDL-apheresis Working Group *

Table 3 IMS-LDLa: # patients selected for hyperlipidemia and treated by LDLa and LA
at beginning and actually

IMS-LDLa HozFH HetzFH HyperLp(a) HyperTG
Centers

# of patients at 42 40 110 17

beginning

Current 27 18 61 12
# of patients

JAN -15 ) -49 -5

Total # patients treated from beginning until 2007: 229

surviving still treated surviving untreated Deceased

120 95 14




Centri SMILDLa partecipanti alla Survey
multicentrica del 2010 riferita all’ anno di
attivita 2009

Aquila, Forli, Gallarate, Milano, Nuoro, Padova, Palermo,
Pescara, Pistoia, Prato, Reggio Emilia, Roma, Sassari,
Sassari 2 (ozieri) Venezia, Verona, Viterbo, Trieste (# 18)

Stefanutti C, LIPIDCLUB & Therapeutic Apheresis 2010
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Claudia Stefanutti, Antonio Vivenzio, Serafina Di Giacomo, Bruno Mazzarella,
Giovanna Bosco, and Andrea Berni

doi: 10.1111/j.1537-2995.2009.02135.x
TRANSFUSION 2009;49:1461-1470.
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UNIROMA1 ‘La Sapienza’— Therapeutic Plasmapheresis Unit

AORTA AND CORONARY ANGIOGRAPHIC FOLLOW-UP OF CHILDREN WITH SEVERE
HYPERCHOLESTEROLEMIA TREATED WITH LDL APHERESIS

Patient Clinical diagnosis
MD HomFH L.Ph.
RM DHFH L.Ph.
YR DHFH L.Ph.

ST HomFH L.Ph.
ED HomFH L.Ph.
HomFH L.Ph.

GP HomFH L.Ph.
GL HomFH L.Ph.
DHFH L.Ph.

DHFH L.Ph.

BG ARH L.Ph.

HomFH: Homozygous Familial Hypercholesterolaemia
DHFH : Double Heterozygous Familial Hypercholesterolaemia
ARH : Autosomal Recessive Hypercholesterolaemia

L.Ph. : Lipoprotein Phenotype




Baseline 826.1£183.3 103.8 £37.6

Before LDLa 344.8 £66.8 *** 76.9 £26.7 **

After LDLa 122.6£24.4**  28.3%12.8*

A mg/dL; All data are expressed as mg/dL; mean * SD.

*: p<0.03; **: p<0.04; ***: p<0.001; ns: not significant.

39.11+9.2

459%£6.2*

421 2.2 ns

A

(767.8 £181.9

311.3 £ 22.8 ***
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Baseline 4 years

The OAIl score at baseline was significantly co-related to the basal values of TC (P = 0.015), LDLC (P =

0.015), and TG (P = 0.01). but not of HDLC (P = 0.075) as demonstrated by the logit regression analysis.
The model highlighted a Cox and Snell pseudo-R2 of 0.67




Longitudinal cohort study on the effectiveness of lipid apheresis treatment to
reduce high lipoprotein(a) levels and prevent major adverse coronary events

Beate R Jaeger et al.Nature Clinical Practice Cardiovascular Medicine 2009; 6(3):229-239

longitudinal, multicenter, cohort study

Eligible patients had coronary artery disease and Lp(a) levels
22.14 pymol/l (95th percentile)

# 120 patients; mean duration of lipid-lpweritrg-therapy alone: 5.6 + 5.8
years; mean duration of apheresis wa w ears

Systems used: HELP, DALI, dextran-sulfate wirosorser) double filtration,
Immune adsorption (PIasmaseIect/Therasorb) and Excorim (anti Lp(a) antibody)

Median Lp(a) concentration was reduced from 4.00 umol/l to 1.07 umol/l with
apheresis treatment (P <0.0001); the corresponding mean annual MACE rate
per patient was 1.056 versus 0.144 (P <0.0001)

Lowering of Lp(a) levels by apheresis was efficacious and safe.
Reccomended for patients in whom maximally tolerated doses of medication
alone have failed to control coronary artery disease-associated events




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

C. Stefanutti1,*, G. D" Alessandri2, G. Russi3, G. De Silvestro4, M. G. Zenti5,
P. Marson4, D. Belotherkovsky1, A. Vivenzio1, S. Di Giacomo1

1 Dipartimento di Clinica e Terapia Medica, Plasmapheresis Unit, University of Rome “La
Sapienza”, Policlinico “Umberto 1”, Italy
2 UOC Immunoematologia e Trasfusionale, ASL 3, Pistoia, Italy
3 UOC Medicina Trasfusionale e Inmunoematologia “Arcispedale S. Maria Nuova”, Reggio
Emilia, Italy
4 UOC Immunotrasfusionale - Az. Ospedaliera di Padova - University of Padova, Italy
5 Divisione di Endocrinologia e Malattie del Metabolismo, Azienda Ospedaliera-Universitaria
di Verona

Atherosclerosis Suppl. 2009; 10 (5): 89-94 doi:10.1016/S1567-5688(09)71819-7




Centre Current age Age atdrug Age atfirstLDLa |Duration of treatment
treatment start treatment with LDLa
#19
VERONA 57 45 56 1.1
PADOVA 41 34 35 5
PADOVA 41 25 30 11
PISTOIA 54 49 49 4.4
PISTOIA 63 44 61 2.1
PISTOIA 64 45 62 2
PISTOIA 66 49 65 1.3
PISTOIA 67 54 66 0.7
PISTOIA 62 62 62 0.2
REGGIO EMILIA 39 31 38 1.2
REGGIO EMILIA 61 59 59 2.3
REGGIO EMILIA 56 38 51 5.9
REGGIO EMILIA 59 44 58 1.2
ROMA 48 28 41 7
ROMA 52 48 49 4
ROMA 43 30 40 2.6
ROMA 45 40 43 3.4
ROMA 61 55 56 4.7
R OMA 45 45 i aa 45 0.4
Mean (years) 53.89 43.42 50.84 3.18
SD 9.37 10.45 10.85 2.72
SN’ N



Table 3. Mean plasma Lp(a) and LDLC levels at baseline, and before/after
LDL-apheresis

I.p(a) mg/dL

Baseline 172.3+153.8

Before 124.5 + 107.2 P< 0.001

After (| 34.2%+ 40.6") P< 0.001

~N~

LDL C mg/dL

Baseline 152.3+74.6

Before 130.4 + 61.1 P=0.004
After . . P <0.001




Patients with coronary artery disease (CAD) submitted to coronary catheterization
before LDLa were 95%. 37% had both CAD and extra-coronary artery disease.

79% were submitted to coronary revascularization before LDLa. CAD was:
monovasal in 8 patients (42.1%), bivasal in 5 (26.4%), trivasal in 4 (21%), plurivasal
in 2 (10.5%).

In 94.5% of the sample the lesions were stable (< 0% deviation) over 3.112.7 years.
In 5.5% (# 1) CAD recurred despite treatment with LDLa.

This multicentre study confirmed that long-term treatment with LDLa was at least
able to stabilize CAD in the majority of the individuals with symptomatic HyperLp
(a)lipidemia.




Stefanutti C., et al (2008):

PA-2: LA-15/ Selesorb)| Rinsing solution

Rinsing solution

BP = Bloodpump

PP = Plasmapump

RP = Regenrationpump

IP = Infusion pump

P = Pressure port

LD = Level Detector

FD = Fluid Detector

= Valve

PH = Blood warmer
D = Air Detector

DD = Drip Detector

E

ometer

P1=Arterial Pressure
P2=Plasma filter In Pressure
P3=Plasma Pressure PH
P4=LA In Pressure

P5=Regeneration Pressure Vi1 .
P6=LA Out Pressue WWaste container
P7=Venous Return Pressure




Patient PE affected by SLE:
Progressive decrease of proteinuria (g/24 hours)
after 1-year treatment with immunodsorption apheresis

Proteinuria (g/24h)

—&— proteinuria (g/24h)

2005-03-24
2005-04-24

2004-11-24
2004-12-20
2005-01-05
2005-02-18
2005-03-07
2005-06-01
2005-07-15
2005-07-17
2005-11-23

Time of determination

C. Stefanutti et al, 2008
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of Rome
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Rome, Italy

J Clin Apher. 2009;24(6):241-6. PMID: 19927363




All patients after “run in “ period were assigned randomly in
Group A : Patients submitted to IA Apheresis plus drug
Group B: Patients submitted to medical therapy only

Total patients (Study group) 17
‘ 12 weeks

A

Conventional treatment

*Alpha interferon
*Cyclophosphamide
*Prednisone
*Methylprednisolone
*Pegylated interferon

*Interferon a-2a
*Ribavirin
*Cyclosporin
*Melphalan
submitted to:
- : : TOTAL OR PARTIAL REMISSION

:

L
IDT only
I



Clinical Score (CS)

At baseline Patients enrollment in the study
CS0
After ‘run-in’ After 12 weeks treatment with
CS1 IDT
End of the study After 24 weeks:
Group A: IA+IDT (CSA)
Group B: IDT only (CSB)




Clinical Score.
Statistical differences observed in the study

CS0 21.44 £1.8
CS1 22.13£1.9

CS1 22.13£1.9
CSA 10.0+0.7 P<0.001
CSB 12.1+2.2 ns

CSA 10.0+0.7 P=0.03
CSB 12.1+£2.2




Outcome

Variazioni statisticamente significative rilevate: tra CSA e
CS1 (p<0.001) e tra CSA e CSB (p=0.03). Le variazioni
risultavano essere piu favorevoli al gruppo (A: IA + IDT)
randomizzato al trattamento combinato farmacologico-
aferetico;

E’ stata infatti osservata una percentuale statisticamente
significativa piu elevata di delle tre piu severe
complicanze cliniche censite nello scoring model (ulcere
degli arti inferiori, vasculiti ed ulcere cutanee con necrosi) nel
gruppo A in confronto al gruppo B (80% vs 33%,
rispettivamente) (p < 0.05).




