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Aferesiy lipoproteica

tecnicav div aferesi terapeutica

v grado di rimumovere selettivamente frazioni
lipoproteiche fortemente aterogene v pazienti che
nonw abbiano- raggiunto, conw altri messzi terapeutici,

glv obiettivi di sicuwreggon cordiovascolare
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curvadiriduzione delle lipoproteine

livellidi lipoproteine

livello in corso di dieta

DIETA

: . P .
FARMACI +—— livelloin corso di dieta + farmaci alla dose max

‘ A ﬂ A A A /L /l /L A /L A — livello pre-trattamento
ﬁ — livello post-trattamento
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LI apheresis
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Descrption of the disease

“Approved Tl ons ATy EWMOng Coumies, see edhad,
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PERIPHERAL VASCULAR DISEASES

Mo ol reportad patents: 100-300

SUDDEN SENSORINEURAL HEARING LOSS
T j

Description of the disease

Periphen] vasauler disease (PVD) ako kgl
(PADID) is 2 condiion with namowing and b
amclerasis resulting in walk of the aneries b
comamem in men > 5 years. Risk factors inchy
remal disease on hemodialysis, and cexhrova)
logical faciors invalving PVD include aghe
piysialagy .

Clinical presentation of PVD may he asym;
the affected muscles, wiggered by walking o
ax slow o heal or do oot heal, moticeable o
digits, impoience, a5 well a5 other symptoms.
fallowed by 2 lower limbh Doppler ulirasound
scan, and MREI are alzo used.

PVD is commanly caegorized with e F
vessel ohstruction; Sizge I severe pain whe
walking “afier a distance of 150 m in Stag
mosily in the feel, increasing when #he limb &

Current mana ge menttrestment
Menagement of PVD includes risk reduction,
chalesiem], we of antiphielet drags, and reg]
toms of clandication. In severe cases, angiopl
gery of the leg can be performed.

In Japan, LDL apheresis has been wsed rou)
therapy i mnavailable or conventional theragy)

Rationale for therapeutic apheresis
LDL aphemsis can degease LDL cholesieno)
apheresis has been shown 0 enhance periphe
dykinin, reducing blood viscosity and adhesicg
One RCT in men with primary hyperchale
either hiweekly LDL apheresis plus simyasiag
siaiin amn showed decrease in levels of apo
thickness of the caotid anery and prevenied §
pared o the contral arm. Koheyashi (2005) s
for 5 weelx), and 2 follow-up afier 3 maont
53.6% in inermitent claudicaion, and 1437
wlogical parameters such as ABL, maximum
PVD after an average of 9.6 £ 08 seskions o
hlood flow of bath the head and lower limbs
abserved in 10 of 19 patients who were hemo
Tkeyz, 20010, In #he patienss who respended,
kesieral ad long-temm reduction of the cirouly

Technical notes
Angioemsin converiing emeyme (ACE) inhiby
The columns function as a surface for plasma)
mase 1T mactvatim of hedykinin is preveni
flushing. This is not seen wid the HELP syl

Mo of reponied paens: == 300
L1 apberesis

Hieoghe e

TPE

Description of the disease

Sndden srmormenral beanng loss SSHL) & bearmg loss of @
occmrmng 3 days It b equl gender disribetion and wide
occers in 54 of caves. Hearing boss may be accompanied by &
oms meovery mis of 4065%. The padophysialogy & enceriaig
lmar merve, (2} mmod MR fy ROWAR] BT SAT ANU S, and |
ey,

The terminal nagere of hlood sepply to cochlea realis i b
o regulation ocowr. Risk facios for SSHL mchade Byperchold
ay. Iy, elevaed Blood levels lad o dlew
mem hane chakeserol, Ingexng membane Ny, md dea

Current mana gementitreatment

Teaiment is fcmsed on degesing nfhmmation and improvi
s e semid imjaction is weed &0 e poasible Bflmmason
my. Inmvenoes dextran, hydroxyesiyl starch, or glyceral & adnf

Rationale for therapeutic apheresis

Elevated fibnnogen and LINL cholestral have been identifiod
moovery of hearmg. Acste reduction is poasible with mpberesis
cation beteeen bpid levels and SSHL. Anceber sady demons]
beparindindeced edimcopareal LI (HELP) aphersis .

Tharee RCTs evaluwed HELP aphersis m reaing SSHL. A
md 6 weeks with HELF oot sussocally significant). A wial
oot statitically di fermne. Fial erial (Bionchin, 3010} e ned
pients) in pasienss wigh evated LI choleseml andior fitey
med by averagng andiomery resuls ot foor fequendes was
days (T6% ve 43%). C8 of 217 patiess (Hegl, 2009) who
Inpeovement was ssen @ 61% wiih Gme betwemn onsa of be
by T1% of tmatment oocumed = 2 wesks after sympaom ofset

A mekicenger RCT comparing rheopherssis (93 patienas),
gually efficac oms (Mos ges, 0K} The rheophensds goep bad
limited conme of Sermy {1-2 Fesimenis) compard fo 10 &
plasma protein levels {74 gidl) bad o higher rate of heaning rf
sandard tharapy (Uypen Kishne, 2010) fomnd a 68% impoow o
o rheopheress poedues.

Fibrimogen seleaive columees were miad o 2 prospaceve (5
poior w0 teasment. Remaming pasienss recoversd following of
achoeved

A single TR (Alpa, 2011) and 2 single CS (Luatje, 1957) us)
beasing recovery inear not previoesly affeceed by SSHL. In C§
i mas oot perfrmed) were ieaed with TPE. OF 16 pagienss
mh o repomed 416 fut o 5 regeirad contied seoid Sera)

Technical notes
Patenss with LDL chalssemal or fitrmogen slevatons respond
wigper levels have ood, bomever, been soppesied. Longer o
BV ETY.

Welume ireaied 300500 el of plaasa
Heplacement N NA

Volume iresied: LDL aghesds 3 1, Rieoghewda | TPV, TPE:
Rep kit Ml LDL aplesais: MA; REsopliaress. NA, TPE:

Duration and discontinuation/numibe|
Temn treatmenis in kess than an Z-week perad

Duration and discontinuation'fnumber of proce|
For HELF and rheopheresis, 1-1 poocedess sers pedformed o
cmetry. Inthe TPE case series, reatment wis repeassd if the pd

Lipopmiein (2) {L.pahy is 2 plasma lipoproein that m!m

inhibiting frinolysis. 1t

Description of the diseass
Hypertrighyceanidemia (HTG) remls fom moesed pod
fumil ial bypererigl yoen demia (FHIG), fumil iall coom bz
amig). Secondary camses mclhade diabetes mel bmss (M)
Eigh-cashohydmie dids, eveess akcobal miske, and med)

AGE-RELATED MACULAR DEGEMERATION, DRY
g —

LOC0 0 Lindie l iein
gl ad Kideey

Sl SRR B BARVE Kadney

Mo of repomted pasent: 300 RLT

R o s el 4 Iidacy o
Sl AR i R ikl o

RCT
2H90)

Mo of reperted patients: - 300

Description of the disease

Age-relsted macular degeneration (AMD) is the leading o
is a progressve condition resulting in central vison los,

the development of collections of debris {drsen) which df
leading to logs of vidon over tme. “Wet™ AMD, the mos
ular neovaicularization. Environmental sk factors for Al
mutations in complement, cholesterol, collagen matnx, af
been completely elucidaied but senescence, characterized
ischemia, and oxidative damage may play a role,

Current managementitreatment

Medical management of dry AMD 12 limied to oral suppl
ety of tageted therapes are in development and nelude]
reduce tic by-producs, or function 8 vimal cyele mod
cumently treatad with laser photoccagulation, photed ynam

Rationale for therapeutic aphemsis
Rheophereits (alio called double filration plasmaphere ds
mapheresds) removes high-molecular weight mokcules f
factor) which may impair the retinal mierocireulstion o
resulis ina reduction i bood and plasma viscosity, plat
flexibility which may slso mprove retinal pigment epithel
Multiple amdies have reported the efficacy of theopher]
randomized controlled wal of theophenesis for dry AMD 4
weeks and compared them to 34 control patients not e
acuity increased significandy from 061 (006100 o
2013). The same group alse neted dgnificant reduction i)
conrelled trial of 25 patients | Rencova, 2013). Both studi
during e 2 5-year folow-up periad, sugesting that rheoy
The larged contmolled tral to date is from the RheoN,
with dry AMD were rested and companed 0 55 unineated
o equal 10 one line on Early Treatment Disbetic Retinopd
improvement in 26% of controle. Vision loss grester than
patients veris 40% of controls. Thess were aatigically &
The MIRA-1 mal, he lrgest randomized double-blind
216 patients yet faled 1o demonsirate a significan differs
doing beter than predicted. Amalysis revealed that 374% of]
laters whe did nat fulfill e whal's ncluson eriena leasd)
jects who had vision loss due to other causes, this trial ded
was under-powered for FIM licensure (Pulido, 2006).
Critleiam of coment evidence supporting the use of theo
standing reganding the mechanism by which removal of
microcirculation, uncenainy armmunding the clindcal ek
of the disexie which may have a sishle course without deid
taneously regress and disappear withoul reatment (Fnger,

Technical notes

The majority of seres and trals vsed double filtration pl
and then pasied through a rtheofiller where high-moley
devices necesiary for this teatment are not hoensed in the

Welume ireated: 0215 TRV
Replace ment fald: NA

Description of the disease

Foml sgmenial glomengksclenosis (FSGS) i a histologically characienistic finding in renal hiopsy specimen characierized by foal

aeas af a:hmns of some glmenali adjacem w0 ofher mtac glcrnﬂl.l Several FSGS hisological vasians (cdhlas, collapsing, tp
ot clinical presemtaions and seasment response. 800 of

Category
n

n
uunpmu pasents: < 100 : : 3 R
1D
7}

IDI aphere

Description of the disease

Phytnic acid sorage disease (Refsum’s Discase), also known s heredopathia atactica polynewrisformis, i an sutosomal
mecessive disarder fire described by Sigvald Refsum, a Norwegian newologist, in 1996, Patients have significan defects m
the metabolism of phytnic acid (PA) due to deficiency or emryme defect @ phytnoyhCoA hydmolse. This branched chain
fatty acid is derived exogenowsly from dictary sources. The mahility & degrade PA resubis i its scoumubtion in fagy tis
sues, liver, kidney, myelin, and in lipoproteins in #ie plamma, Chinical consequences are brgely neurological including retini
fis pigmentesa, periphers] neuropathy, cerebelbr staxia, semsorineural deafness, and anosmis. (eher manifesttions nclude
skeletal shnormalities, cardisc arhythmia, and ickthiosis. The clinical progression is typically slow and gradual wigh anset of
signs and symptoms during the 2nd or 3nd decsdes of life due o fie gradwl] scoumubigon of phytanic acid from diesry
sources., The mest frequen earliest clinical manifesotions are night Hindness and visual dismrhences. Progression of symp
s can lead to re initis pigmentosa, and possibly los of sight Patiemts with cardiac mamifestation may experience arriyth
mias, which could be fal or prompt cardise tramsplamation.

‘Current ma nagement/treatment

Limiting ke of PA by distary restriction s 10 mg daily is the comersne of therapy. PA comes primarily from animal
sowrces such as dairy, buter, cheeses, meats, and some fish. Diet alone can benefit many patientss and kead o reversal of nen
mopathy and icthicsis. Care is tken to maintin overall gemeral ntrition and caloric intoke to avoid rapid weight loss, which
can recipitte climcal relypse due to sudden mobilization of PA from liver and adipose Sssue stores. The relative umpalat
ahility of diets low in PA limits compliznce with, and thus the effectivenes of, dietry management of this disonder. Even
with adequate dictry complisnce, there can be a delay in the fall of PA kevels presumasbly becawse of it release from adi
pose fissue dores.

Rationale for therapeutic apheresis

TPE rapicly reduces plasma PA m the sefiing of acule afiacks or exacerhation of the disease a5 well as for mamienance fer.
apy. The nommal plasma PA kevel i humams & < 33 pmal /L. Sympgomatic levels of PA in Refrum's Disease range fom 700
i & 000 pmoll. A number of small case series and isalated reports have described clinical improvemests in petient signs
amd sympioms with plasma exchange in cnjunction with dietry commol. TPE has been found to improve polyneuropaghy,
ichriosis, stuxia, and cardise dysfunction in most but not all patierts trested . Unformately, as is ako neporied with dietary
weatment alme, visual, olfsctory, and hearing deficits do nat respond. Patients may experience severe exacerhations of dis
ease during episodes of illhess or weight loss, such as duning the inidation of dietary management. PA levels increase dra.
matically, pessibly due to mobilization of PA sored i adipose Ssue. Case reponts and case series have used TPE o trest
epizodes with marked rapid improvemen in symptoms. Chronic TPE soategies have heen described which atempt 1o deplete
PA swores following mitistion of dietary sherapy or @ allow for less restrictive diets. Since PA & ako kmd to plasms lpo
proteing and wighyceride s, successful management of PA levels with LDL apheresis wing double-membrane fikration or dex
fman sulfate plasma perfusion LDL apheresis has been reported in two case repons and two case series totaling eight patiems.
In LD apheresis, the efficency of PA removal was found o be equivalent o TPE but with less Ig0 ks, In one case series,
patients were tresied for as long as 13 years with weekly to hiweekly LDL apheresis resulting in krwering of phytamic acid
levels, improvement in nerve conduction smdies, and sahiizatgon of vision.

Technical notes

Althemgh appreaches & therapetic apheresis for Refmm's Disease vary, a typical cowrse cansiss of 1-2 TPE per week for
several weels ¥ a2 morth. In some cases, mainterance plaama exchanges comtinue with decressing frequency aver subeequent
weeks o memtis. When LDL apheresis has heen wed for chronic sherapy, ieatmenis have heen weekly 1o every other
weekly.

Velume trested: TPE: 1-13 TPV, LDL Apheresin: 31
Replacem et Muid: TPE albusin; 1DL Apheresi: NA

Frequency. Duly for acue ava arbomon, varable for dioa fusrpy

Duration and discontinuation'number of procedures

Therapeutic sraiegy is ulimaely defermined by monitrng the patients PA kvel, climical signs, and sympioms, and e
meed to comtrol or prevent exacerhations of the disease. If chromic therapy is mitisted, procedures should be performed life
lomg.
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Altre indicagioni

v vasculopatiov post trapianto- cardiaco-
(Jaeger B.R. J. Hea:lun. Trangp. 2005,24(12).2022-30)
v sindrome coronavica acutow
(Jaeger B.R. J. Acta Newrochiv, 1999, 73.81 -4)
v malattiov cerebro-vascolawe, stroke

(Jaeger B.R. J. Actaw Newwrochir; 1999,73.81 -4)




LU'aferesi nellaw Ipercolesterolemion Familiave

o riduce i livello- di colesterolo e portaw ad una

migliore perfusione covonawrica e ad una migliore
tollerangaw allo- sforzo- dei pagientv inv aferesi rispetto-
a quelli trattatt esclusivamente cow farmaci

* (AengewaerenwWR, et al J. Amu Coll. Cawrdiol. - 1996)

riduce del 44% Uincidenga div eventv cawdiovascolary
fraw Uqualic mortalitw cawrdiacay, infowrto- miocardico,

rivascolawigzagione coronarica, angioplastico
coronawrica, oawteriectomia, by-pass aovtocoronawico,

o- eventi cervebvovascolowrt
* (Govdow et al: Am ] Cardiol 1998, 81:407-411)

porta ad una ridugione della placca osservatow

tramite Introvascudowr Ultrasound, Analysis
* (M. Matsugaki et al., J. A. C. Cawdiology 40(2) 220-227, 2002)
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LU'aferesi nellav Ipercolesterolemian Famiiare

i Al

== Ipercolesterolemie autosomiche dominantv

Ipercolesterolemia familiore omozgigote (FiH1) LDL-r

Ipercolesterolemia familiowe doppio-eterozigote  LDL-r

Difetto fomiliowe diApoB (FH2) Apoproteina B

Ipercolesterolemiov familiare (FH3) PCSK9
Iperlipemiav familiave combinato (FCHL) a penetr. incomp.?

qlpe/colexstemm autosomiche recessive
pSitosterolemiov G5, ABGS8
Ipercolesterolemio autosomicaw recessivaw (ARH) ARH

A i

mm) Ipercolesterolemiav familiawe eterozigote

* refrattowieto assoluto o- relativa X intoller lieve o- grave
ANSX g
(II Covusersus Conference Itoliona LDL aferesis 2009)




Lp(a)....cos’e...another culprit

= scoperta da Berg nel 1963

= sintesi epatica

= strutturalmente analoga alle LDL,

= costituita da una apoBioo legata
covalentemente ad una glicoproteina, Apo(a)
costituita dalla ripetizione di unita
poliaminoacidiche (kringles) caratterizzata
da un‘elevata omologia strutturale con il
plasminogeno

= proprieta proaterogene = proprieta protrombotiche

-

- O e a o aas as

boproteinemia (a)

Lipoprotein(a) Concentration andthe Risk of Coronary Heart
Disease, Stroke, and Nonvascular Mortality. JAMA 2009

s*Pazienti: 126.634

s»Conclusioni :

associazione tra elevati livelli di Lp{(a) e
ima fatale e non fatale, e stroke,
confermata anche dopo correzione
coni tradizionalifattori di rischio di
malattia cardiovascolare

C. Stefanutti, G. D’Alessandri, G. Russi, G. De Silvestro, M. G. Zenti,
P. Marson, D. Belotherkovsky, A. Vivenzio, S. Di Giacomo
Atherosclerosis Suppl. 2009; 10 (5): 89-94

“*Pazienti: 19 pz con iperLp(a) trattati con farmaci

con LDL-aferesi e farmaci

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

W Baseline

= Pre

Post

*»Conclusioni: il trattamento a lungo termine con aferesi € in grado di

stabilizzare CAD nel maggior numero dei pazienti (94,5%)




LU'aferesiy nellaw Ipertrigliceridemio
HTG

coumse primilive

" mutagioni genetiche dellaw lipobroteindipasi
" difetto- dell attivatores Apo-C-11

couse secondarie

" diabete, insufficienga renale cronicay, sindrome nefrosica,

ipotiroidismo; gravidanga, formaci, eccesso- di cowboidvatt nellow dieto
ed abuso-di alcool

da A.S.F.A.2016




LUaferesir nellaw Ipertrigliceridemio

2 nel trattoumento
standowrd ( digiunosi 2

“* per laprevengione delle recidive W
quondo- laterapio siv insufficiente o- contr 77

X nd]e@eat&t{/ i WMW al raggiungimento
della vitolitow fetale

Steforundtt C, DU GiacomoS, Vivengio-A, Labbadiaw G, Magza F, D'Alessandri G,
Russi G, De Silvestro-G, Mawson P. AV‘l’LfOVWWZOO9,‘33.‘1096-1102

»Steforuttt C, DU Giacomo-S, Labbadia G. TansfAphSc 2011 Aug;45:3-7

 Stefunuttt C, Labbadia G, Morogzi C. Ther Apher Dial 2013;17:130-137




LUaferesiy con tecniche now selettive

nellaw praticaw cinicaw b trattamento- delle
dislipidemie & stato- eseguilo- cow

=) plasmaexchange nel 1967

tiz e Gennes EaTowa/ww/% Mawneand B, Truffert ], Landat P. Homogygoué/
cutoneo-- forwvyofhyperdwl%tw s Tk

fomiiad case. Trial of p
MW%@Z&ZWSW&M@MZ&M%@J P TbersrrnT1067;118(15):1377-1402.

® Thompson GR, Lowenthal R, Myant NB. Plasma exchange in the management of
homozygouws faomilial hypercholesterolaemio. 7he Lancet: 1975;1(7918):1208-11.

ﬂ filtragione a cascatow nel 1980
Agishi T, Kaneko-J, Hasuo Y, et al. Double filtration plasmapheresis with no-or
vawmal/a/mowvt‘ofblood/d,erwate/fov substitution. Ini Sieberth HG,
editor. Plasma Exchange: Stuttgout, Germany: Schattauer; 1980. p. 53.




U'aferesiy conw tecniche selettive

< plasma
Adsorbimento- con destrano- solfato:
leg: elettrostatico-(Koneka)
Precipitazione conweparina acido:
adsorb-, leg: idvofobico-(Broun)
Adsorbimento- sw sferette di silicio:
potianione (Medicollect) (now v Italia)
Imwmunoassorbimento- sw colonne :
Ab-ovine vs apoB100 (Mdthenyi)
Imwmunoassorbimento- sw colorwne
(Lipobak-Pocard) (non i Italio)

 sangue intero-
Adsorbimento- sw colonwne di poliacrilato- (Freseni
Adsorbimento- con destrano- solfato- (Kaneka)



http://pocard.wmtest.ru/en/products/immunoadsorbtion-columns/lp(a)-lipopak/

- \ )

Uaferesi con tecniche selettive

Table 3

Effectiveness of the various LDL techniques (reduction in percent of original concentration. (according to [1]).

Cascade filtration (2,500— Immunoadsorption  Heparin-induced LDL-adsorption LDL LDL-
3,000 mL plasma) reduction  (4,000-5,000 mL) LDL precipitation {dextran sulphate) hemoperfusion hemoperfusion
of original concentration (%) (%) (HELP) (2,500-3,000 liposorber (2,500— (DALI) 1.6 {liposorber D) 1.5
mL) (%) 3,000 mL) (%) blood volume  blood volume (%)
(%)
Cholesterol 55 50 45 60
LDL 45 6075
HDL 5—5 ) 16-29

Lp(A) 6075
Triglycerides ca40
Fibrinogen 5 5 16
IgM 5 21
IzA 55 —
Factor VIII ) —
Cc3

C4

Plasminogen

R Bambauer et al. ScientiftcWorldJowrnal 2012, 314283. 2012 Apr 30.
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Prof. Claudia Stefanutti, M.D., Ph.D.

Head of Extracorporeal Therapeutic Techniques Unit
Lipid Clinic and Atherosclerosis Prevention Centre
Immunohematology and Transfusion Medicine
‘Umberto I’ Hospital
Department of Molecular Medicine
‘Sapienza’ University of Rome
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CASO CLINICO wl

maschio-, 65 owwni, iperteso, affetto- da
vasculopatiov pluridistiettuale (centrale e periferica),
modesta stenosi valvolowe aovtico

a 45 infowto miocawrdico trattato- cow 4 by-pass

polifarmacoterapio
a 54a. @ anginow instabile trattatow con 2 by-pass

a 58a. : dolore precovdiole per 2 graft venosi chiusi e
now trattabili

v 59 : positivitaw al test cow cicloergometro;

Prery™
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SUMMARY
A PATIENT WITH HYPERLp(a)LIPOPROTEINEMIA

——————

ACUTE CARDIOVASCULAREVENT INDUCED A CRITICAL VASCULARSITUATION
AT PRESENT A THREE VESSELS CORONARY ARTERY DISEASE IS DOCUMENTED
(CX, DA and RC). THE PATIENT WAS SUBMITTED TO POLY-PHARMACOTHERAPY:

-ANTIPLATELET -ANTIHYPERTENSIVE

MAIN THERAPY

LIPOPROTEIN APHERESIS

SAPIENZA © vvserio )

- ——




CASO CLINICO w2

maschio-, 27 avwvy_cow ipercolesterolemiov faomiliowe
per mutaziond :

“C.268 G—A, p.DION (D69IN)

666 C—A, p.C222X (C201X)

entrambe inv condigione di eterozigosi

a 14 : covonawopatiov trattotow covv triplice by -pass;
tromboendowwteriectomio cowotidea sin,
lieve - moderatow stenost valvolowe aovtica,
inv terapia massimale  ipolipidica
(statine ed egetimibe)

|73




REBEOUND LDLC LEVELS POST-APHERESIS APPEARED TO BE BLUNTED
WITH LOMITAPIDE

AST, ALTAND GGT REMAINED STABLE AND BELOW UPPER LIMIT
OF NORMAL DURING LOMITAPIDE TREATMENT




Prof. Clandiov Stefonuttt
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