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TABLE V1. Apberesis Procedure Delinitions

Procedure/term Definition

Adsorptive cytapheresis A therapeutic procedure-in which blood of the patient is passed through medical device, which
contains a column or filter that selectively adsorbs activated monocytes and granulocytes, allowing
the mmaining leukocytes and other blood components to be returned to the patient.

Apheresis A procedure 1n which blood of the patent or donor is passed through a medical device which
separates out one or more camponents of blood and returns remainder with or without
extracorporeal reatment or eplacement of the sepamted component.

Extracorpore al photopheresis A therapeuatic procedure in which buffy coat, separated from patient’s blood, is treated
(ECP) extracorporeally with a photoactive compound (e.g.. psoralens) and exposed to ultraviolet A light
and subsequently reinfused to the patient dunng the same procedure.
Erythrocytaphenesis A procedure in which blood of the patient or donor 1s passed through a medical device which

separates RBCs from other components of blood, the RBCs are removed and replaced with
crystalloid or colloid solution, when necessary.

Filtration selective removal A procedure which uses a filter to emove components from the blood based upon size. Depending
upon the pore size of the filters used, different components can be removed. Fltration based
mstruments can be used o perform plasma exchange or LDL apheresis. They can also be used to
perform donor plasmapheresis where plasma is collected for wansfusion or further manufacture.

Immunoadsorption (LA) A therapeutic procedure in which plasma of the patient, after separation from the blood, s passed
through a medical device which has a capacity to remove immunoglobulins by specifically binding
them to the active component (e.g.. Staphylococcal protein A) of the device.

LDL Apbheresis The selective removal of low density lipoproteins from the blood with the return of the remaining
components. A variety of mstruments are availlable which remove LDL choelesterol based upon
charge (dextran sulfate and polyacrylate), size (double-membrane filtration), precipitanon at low pH
(HELP), or immunoadsorption with anti- Apo B-100 antibodies.

Leukocytaphermesis (LCP) A procedure in which blood of the patient or the donor is passed through a medical device which
u:p.imr.ca. out white blo-nd cells (e.g.. lcukemic blasts or gr.:nulot,} I'.L‘.S.,'I, collects the selected cells and
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Apherests A procedure in which blood of the patient or donor is passed through smefica doie which

separaes out one or more components of blood and eturns remander with or without
extracomoreal weatment or replacement of the separated componeat,
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RBC exchange A therapeutic procedure in whlch bluﬂd nl lhc pallcnr_ 15 passed through a medical device which
separates RBCs from other components of blood, the RBCs are removed and replaced with donor
RBCs alone and collaid solution.

Rheopheresis A therapeutic procedure . which blood of the patient 15 passed through a medical device which
separates out high-molecuolar weight plasma components such as fibnnogen, 22-macroglobulin, low-
density hpoprotein cholesterol, and IgM in order to reduce plasma viscosity and red cell
aggregation. This is done to improve blood flow and fssue oxygenation. L DL apheresis devices and
selective filtration devices utilizing two filters, one to separmite plasma from cells and a second to
separate the high-molecular weight components, are used for these procedures.

Thermpeutic apheresis (TA) A therapeutic procedure in which a blood of the patient is passed through an extracorporeal medical
device which sepames components of blood to reat a disease. This s a general tenm which
includes all apheresis based procedures used therapeatically.

Thrombocytapheresis A therapeutic procedure in which blood of the patient 1s passed through a medical device which
separates out platelets, removes the platelets and returns remainder of the patient’s blood with or
without addition of replacemnent fluid such as colloid and/or crystalloid solution.
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TABLE V1. Apheresis Procedure Delinitions
Proc edune/term Definition

Adsorptive cytapheresis A therapeutic procedure in which blood of the patient is passed through medical device, which
contains 4 column or filter that selectively adsorbs activated monocytes and granulocytes, allowing
the remaining leukocytes and other blood components to be returned to the patient.

Apheresis A procedure in which blood of the patient or donor is passed through a medical device which
separates out one or more components of blood and returns remainder with or without
extracorporeal treatment or replacement of the separated component.

Extracorporeal photopheresis A therapeutic procedure in which buffy coat, separated from patient’s blood, is treated
({ECP) extracorporeally with a photoactive compound (e.g., psoralens) and exposed to ultraviolet A light
and subsequently reinfused to the patient during the same procedure.
Erythrocytpheresis A procedure in which blood of the patient or donor is passed through a medical device which

Thempeutic Plasma exchange (TPE) A thmapmu‘hc procedure in which blood of the patient is passed through a medical device which
separates out plasma from other components of blood, the plasma is removed and replaced with a
replacemnent solution such as colloid solution (e.g.. albumin andfor plasma) or combination of

crystalloid/colloid solution.

Immunoadsorption (LA) A therapeutic procedure in which plasma of the patient, after separation from the blood, 15 passed
through a medical device which has a capacity to remove immunoglobulins by specifically binding
them to the active component (e.g., Staphylococeal protein A) of the device.

LDL Apheresis The selective removal of low density lipoproteins from the blood with the return of the remaining
components. A variety of instruments are available which remove LDL cholesterol based upon
charge (dextran sulfate and polyacrylate), size (double-membrane filtration), precipitation at low pH
(HELP), or immunoadsorption with anti-Apo B-100 antibodics.

Leukocytapheresis (LCP) A procedure in which blood of the patient or the donor is passed through a medical device which
separates out whm: blood cells (cg leukemic blasu. or granulmylcs}, m]locb. the selected a:lls and
Plasmapheresis A pmmdum in which blood of the mtrm or the donor is pﬂh*ﬂi mmugh a medical device which

separates out plasma from other components of blood and the plasma is removed (ie., less than
15% of total plasma volume) without the use of replacement solution.
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replacement solution such as colloid solution (e.g., albumin andfor plasma) or combination of
crystalloidfcolloid solution.

Plasmapheresis A procedure in which blood of the patient or the donor is passed through a medical device which
separates out plasma from other components of blood and the plasma 1 removed (1.e., less than
15% of total plasma volume) without the use of replacement solution.

Plateletapheresis A procedure in which blood of the donor is passed through a medical device which separates out
platelets, collects the platelets and retums remainder of the donor’s blood. This procedure is used in
preparation of blood components (¢.g., apheresis platelets).

RBC exchange A therapeutic procedure in which blood of the patient is passed through a medical device which
separates RBCs from other components of blood, the RBCs are removed and replaced with donor
RBCs alone and colloid solution.

Rheopheresis A therapeutic procedure in which blood of the patient is passed through a medical device which
separates out high-molecular weight plasma components such as fibrinogen, #2-macroglobulin, low-
density hpoprotein cholesterol. and IgM in order to reduce plasma viscosity and red cell
aggregation. This is done to improve blood flow and tssue oxygenation. LDL apheresis devices and
selective filiration devices utilizing two filters, one to separate plasma from cells and a second to
separate the high-molecular weight components, are used for these procedures.

Therapeutic apheresis (TA) A therapeutic procedure in which a blood of the patient is passed through an extracorporeal medical
device which separates components of blood to reat a disease. This is a general temm which
includes all apheresis based procedures used therapeutically.

Thrombocytapheresis A therapeutic procedure in which blood of the patient is passed through a medical device which
separates out platelets, removes the platelets and returns remainder of the patient’s blood with or

without addition of replacement fluid such as colloid andjor crystalloid solution.
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TABLE 1L Category Definitions FTor Therapeatic Apheresis

Clategory IMescriphien

| Drisorders [or which apheresis 15 accepled as [Orsi-line
therapy . either as a primary standalone treatment o
i conjunction with other modes of treatment.

I Drisorders for which apheresis is accepled as second-line
therapy, either as o standalons treatmemt or in
conjuncicn with other modes of reatment.

[ f_.'l|'l1.:i||1u|:|'| vole of .'J."n-hE'nl'H'l-t I|I|:|‘:|.|'|:|.' ia el establislued.
Decision making should be individualieed.

v Drisorders in which published evidence demonsirates or

sugpests apheresis (o0 be ineffective or hamitul.
IEE approval s desirable  f apheresis reatment 1s
undertaken in these circumsiances.
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THROMBOTIC THROMBOCYTOPENIC PURPURA

Dol ez €370 100 ENOK T (LIS Procedure Hecommendation Categury
TPE Cirade 1A
No. of reported patients: - 300 ROT or s R
T 24133 AE(1541) MNiA

Description of the disease

Thrombotic thrombocytopenic purpura (TTF), also known as TMA-ADAMTS] 3 deficiency, is a systemic thrombotic illness affect-
ing mostly small vessels. Originally defined by the pentad of thrombocytopenia, microangiopathic hemolytic ancmia { MAHA), men-
14l stams changes, renal failure, and fever, currently, clinica findings of unexplained thrombocytopenia and MAHA are sufficient to
diagnose TTP. Becawse TTP is potentially fatal if left untreated, there should be a low theeshald o treat presumed TTP. Treament
is usually initiated urgendy within 48 h of diagnestic suspicion, afier other causes of systemic TMA such as disseminated intravas-
cular coagulopathy, severe malignant hypertension, pernicions anemia {vitamin B12 deficiency), HUS, and post4ransplant TWMA
have boen considered unlikcely and working clinical diagnosis of TTP & made. TTP & associaed with a severe (< 10%) deficiency
of plasma ADAMTS13 enzyme activity, which is responsible for maintaining nomal distibotion of VWFEF multimers. Severe
ADAMTS13 deficiency bocomes a corner stone for making a diagnosis of TTF; however lacking =0 does not exclude TTP. Congen-
ital TTP & associated with somatic mutations resulting in severely deficient ADAMTS13 functon. Auwtoantibody presence in the
majority of patients with idiopathic acguired TTF and severe ADAMTS13 deficiency suggests an acquined autoimmune dizonder.
IgGd is the most common anti-ADAMTS 13 [gG subclass and appesars to be related to disease recumence. Pregnancy, connective tis-
s discase, medications, infection, cancer, and transplantation are associated with TTP, HUS, and TMA syndomes, Diagnostic cni-
tefa to differentiate TTP from differemnt types of HUS (chamcterized by TMA, frrombocytopenia, and rensl faihere) are still
evalving.

Current management'treatment

TPE has decreased overall mortality of idiopathic TTP from nearly wniformly faml o< 10%, TPE should be initisted emergently
omoe TTP is recognized. If TPE iz not immediaely available, plasma infusions may be given until TPE can be initiated. Corticoste-
raids ane often wied as an adjunct & | mp'kgiday: however, no definitive tials proving teir efficacy have been perfformed. Rituxi-
mab B e often wsed to teat refractory or relapsing TTP and recent studies have described incorporation of rftuximahb as
adpunctive agent with initial TPE. Since rituximab immediately hinds to CD20-bearing Iymphocytes, a 1824 h interval betwesn its
infusion and TPE is used in practioe, Other adjuncts include cyclosporine, azathioprine, vincristine, and other immunosuppressive
agents . Splenectomy was used in the past, Although plaelet couns can be very low, patients with TTF have thrombotic rather than
hemomhagic tendency, Bleeding, if present, is typically limited to skin and mucous membranes. Plaielets should only be tansfused
for significant clinical indications such as potential life-threatening bleeding, Because congenital TTP is characterized by constitutive
deficiency of ADAMTSIY activity withowt an inhibiter, simple infesions of plasma (10-15 mlyke) or erpoprecipiate {which oon-
tains ADAMTS12) or plasma derived von Wilkbrand factor concentrates {used to treat won Willebrand disease) have boen nsed.
Mox moently the wse of anti—von Willshrand antigen antibody is being evaluaed,

Rationale for therapeutic apheresis

TPE with plazma replacement has significantly improved patients” clinical outcomes, One hypothesis is that TPFE memoves anti-
ADAMTSLY autoantibody, while replacing ADAMTS 13 protease activity. However, clinical course does not always comelate with
plasma ADAMTSII activity or ADAMTSL3 inhibitor levels,

Technical notes

Transfusion of REC, when medically necessary, may be given emergently around the time of apheresis, Allergic reactions and
citrate reactions are mone fregquent due to fhe large volumes of plaama required. Since plasma has citrate a5 an anticoagulant, ACT-
A can be used in a higher mtio {to whole blood) to minimize citrate reactions, especially for patients with moderate & sevene throm-
hocytopenia Fibrinogen levels may decrease following serial TPE procedures with eryoprecipitate poor plasma as neplacement, One
recent study showed that the use of cryoprecipitaie poor plasma as replacement may be associated with mone frequent acute exacer-
hations, In patients with severe allergic reactions i plasma proteins or limited supply of ABO compatible plasma, 5% albumin may
be substituted for the initial portion (up © 50%) of meplacement. Solvent dewergent treaied plasma may be wsed For patients with
sevene allergic meactions, In addition, combined use of 50% albumin and 50% plasma kas been repored to result in similar trestment
efficacy as comparad 1o the replacement of [00% plazma (O brien, 20 13). Abumin alone without any plasma replacement of - infis-
sion however has pever shown efficacy.

Vilieme treated: 1-1.5 TPV Fregquency: Deily
Beplacemen Thiid: Plasmss

Duration and discontinuation/number of procedures

TPE iz generally performed daily wniil the plaelet count is =[50 = I0%L, and LDH iz near nonnal for 2-3 consecutive days. Role
of apering TPE over longer duration has not been stwdied prospectively but is used freguendy. Persistence of schiztocytes alone on
perpheral blood smear, inthe sbsence of other clinical featres of TTP, does not preclude discontinuation of treatment.



MAOOIONA MNMOY METAKINOYNTAI

*AVTIOWPOTO N TMOXVE GVTICWMUKTO .
*AVOOOCUUTIAEYUOTO
[TXPATTPWTEIVEC

*Evdoyeveic Toéivee
*EEwyevn dnAnTApIx

ANOMAKPYNZH

*AYTOANTIZQMATA: TTP, Myasthenia gravis (MG), Neuromy
(NMO), Anti-GBM, ANCA-associated vasculitis, etc.
*[1IOANA AYTOANTIZQMATA: Multiple sclerosis, Guillai
*ANO2OZYMNAEIMATA: HCV vasculitis, S.L.E., etc.
*AANNOANTIZQMATA: Transplant sensitization, Tra
Transfusion reactions, etc.
*PMAPAMNPQTEINEX: Waldenstrom’s, Hypervi
Light-chain glomerulopathy, Myeloma cas
*Non-Ig MPQTEINEX: Focal Segmental G clerosis (FSGS).
*ENAOTO=INEZ: Hyperlipidemia, Live [
*E=QIMENH AHAHTHPIA: Amanita, d
ANANAHPQZH

*FFP: TTP (ADAMTS13), MPGN subtype (complement factor H).

P, etc.
ction (humoral),

t-chain neuropathy,







ENTYNO ENHMEPQ2HZ - ENINAOKEZ

o YXETICOPEVEC UE TNV AYVEINKI TTPOOTTEANON
*KevTpIKOC KOBETAPKC VS TTEPIPEPIKA PAERX
* Ynotaon
o YXETI(OUEVEC UE TNV KVTITINKTIKA aywyn
*YTTXOBEOTIXIPI OPEINOPEVN OTO KITPIKG
*MeTaBoAIKA GAK&AWGON
*Hmaxpivn : aapoppayica, HIT
o AlxTapoaxég MNENC AOYw AIMOUGKPUVONC TXPAYOVTWY TTNENG
* NOIHWEEIC

* HAEKTPOAUTIKER DIXTRPOXEC
* AVO(PUAGKTOEIONG KVTIOPAOEIC
* EpuBoAn a€pa

» ouvNnoBeic emmAokég <10%
o omnavieg <1.5%

_ _ Symptom
Calcium regimen rate (%) Authors
No calcium 9.1% Mokrzycki M, Kaplan A.
Am J Kidney Dis 1994
l.V. 10% Ca** gluconate 1 % Y
Calcium added to Albumin 2. 7% Kankirawatana et al.
before infusion J Clin Apheresis 2007
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Thrombotic thrombocytopenic purpura (TTF), also known as TMA-ADAMTS] 3 deficiency, is a systemic thrombotic illness affect-
ing mostly small vessels. Originally defined by the pentad of thrombocytopenia, microangiopathic hemolytic ancmia { MAHA), men-
14l stams changes, renal failure, and fever, currently, clinica findings of unexplained thrombocytopenia and MAHA are sufficient to
diagnose TTP. Becawse TTP is potentially fatal if left untreated, there should be a low theeshald o treat presumed TTP. Treament
is usually initiated urgendy within 48 h of diagnestic suspicion, afier other causes of systemic TMA such as disseminated intravas-
cular coagulopathy, severe malignant hypertension, pernicions anemia {vitamin B12 deficiency), HUS, and post4ransplant TWMA
have boen considered unlikcely and working clinical diagnosis of TTP & made. TTP & associaed with a severe (< 10%) deficiency
of plasma ADAMTS13 enzyme activity, which is responsible for maintaining nomal distibotion of VWFEF multimers. Severe
ADAMTS13 deficiency bocomes a corner stone for making a diagnosis of TTF; however lacking =0 does not exclude TTP. Congen-
ital TTP & associated with somatic mutations resulting in severely deficient ADAMTS13 functon. Auwtoantibody presence in the
majority of patients with idiopathic acguired TTF and severe ADAMTS13 deficiency suggests an acquined autoimmune dizonder.
IgGd is the most common anti-ADAMTS 13 [gG subclass and appesars to be related to disease recumence. Pregnancy, connective tis-
s discase, medications, infection, cancer, and transplantation are associated with TTP, HUS, and TMA syndomes, Diagnostic cni-
tefa to differentiate TTP from differemnt types of HUS (chamcterized by TMA, frrombocytopenia, and rensl faihere) are still
evalving.

Current management'treatment

TPE has decreased overall mortality of idiopathic TTP from nearly wniformly faml o< 10%, TPE should be initisted emergently
omoe TTP is recognized. If TPE iz not immediaely available, plasma infusions may be given until TPE can be initiated. Corticoste-
raids ane often wied as an adjunct & | mp'kgiday: however, no definitive tials proving teir efficacy have been perfformed. Rituxi-
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adpunctive agent with initial TPE. Since rituximab immediately hinds to CD20-bearing Iymphocytes, a 1824 h interval betwesn its
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agents . Splenectomy was used in the past, Although plaelet couns can be very low, patients with TTF have thrombotic rather than
hemomhagic tendency, Bleeding, if present, is typically limited to skin and mucous membranes. Plaielets should only be tansfused
for significant clinical indications such as potential life-threatening bleeding, Because congenital TTP is characterized by constitutive
deficiency of ADAMTSIY activity withowt an inhibiter, simple infesions of plasma (10-15 mlyke) or erpoprecipiate {which oon-
tains ADAMTS12) or plasma derived von Wilkbrand factor concentrates {used to treat won Willebrand disease) have boen nsed.
Mox moently the wse of anti—von Willshrand antigen antibody is being evaluaed,

Rationale for therapeutic apheresis

TPE with plazma replacement has significantly improved patients” clinical outcomes, One hypothesis is that TPFE memoves anti-
ADAMTSLY autoantibody, while replacing ADAMTS 13 protease activity. However, clinical course does not always comelate with
plasma ADAMTSII activity or ADAMTSL3 inhibitor levels,

Technical notes

Transfusion of REC, when medically necessary, may be given emergently around the time of apheresis, Allergic reactions and
citrate reactions are mone fregquent due to fhe large volumes of plaama required. Since plasma has citrate a5 an anticoagulant, ACT-
A can be used in a higher mtio {to whole blood) to minimize citrate reactions, especially for patients with moderate & sevene throm-
hocytopenia Fibrinogen levels may decrease following serial TPE procedures with eryoprecipitate poor plasma as neplacement, One
recent study showed that the use of cryoprecipitaie poor plasma as replacement may be associated with mone frequent acute exacer-
hations, In patients with severe allergic reactions i plasma proteins or limited supply of ABO compatible plasma, 5% albumin may
be substituted for the initial portion (up © 50%) of meplacement. Solvent dewergent treaied plasma may be wsed For patients with
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efficacy as comparad 1o the replacement of [00% plazma (O brien, 20 13). Abumin alone without any plasma replacement of - infis-
sion however has pever shown efficacy.

Vilieme treated: 1-1.5 TPV Fregquency: Deily
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Duration and discontinuation/number of procedures

TPE iz generally performed daily wniil the plaelet count is =[50 = I0%L, and LDH iz near nonnal for 2-3 consecutive days. Role
of apering TPE over longer duration has not been stwdied prospectively but is used freguendy. Persistence of schiztocytes alone on
perpheral blood smear, inthe sbsence of other clinical featres of TTP, does not preclude discontinuation of treatment.



KATANOMH OANIKOY 2QOMATIKOY NEPOY

Standard 70 Kg Adult

Total body water (TBW) = 50%

- 60% of weight,

say 97% = 40 liters

Intracellular
25 liters

Interstitial
12 liters

Plasma
3 liters

Intracellular fluid
= 60 - 65% of TBW,
say 62.5% = 25 liters

Extracellular fluid
= 35 -40% of TBW,
say 37.5% = 15 liters

Interstitial fluid
(third space)
=25-30%

of TBW,

say 30%

= 12 liters

Plasma
~8% = 3 liters
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Avopac
FUVOIKO 55 60 65 70

‘Evag 6ykog mAGoupaTog = TBV x (1-Hct)
MepimTwon aoBevolc: 55kg yuvaika pe Het 21%
* TBV = 55kg x 65ml/kg = 3,575 mL
e PV=3,575x(1-0.21) = 2824.25 ML == 3L exchange










Albureing Humana 3 70 %

AEYKQMATINH Sy
«No* 145 + 15 mEqg/L, K*2 mEg/L =
= 2TTAVIA AVAQUACKTIKN avTidpaon
*[hBavEg diaTapaxEC TTNKTIKOTNTOC

= Meta amé 1 TPE aucnon kata 30% tou PT kal dITTAACIaoUOG
Tou PTT.

= ETTdvodoc ota guaoioAoyIka 1 pEpa PETA
= ETraveiAnuuéveg TPE onuaivel mapataon PT, PTT
= Xopnynon FFP oto 1€Ao¢ TnG TPE pelwvel Tov Kivduvo







PpEoko KATEYUYHEVO Adopa
= Ava@pUAOKTOEIONG avTidpaon
= [MupeTOC, piyog, depUATIKO £¢avOnua, dUoTIvold, UTTOTO
oidnua Adpuyya
= ATroguyn xopriynong aMEA
= [1pOANTITIKN) XOprlynon avtioTapivikwy IV
= Emve@pivn o€ BapIiEC KATAOTACEIG
= TOCIKOTNTA ATTO TA KITPIKA
= 14% KITPIKA O0€ KABe FFP
= Y1TraoBeoTialgia, JETABOAIKA aAKAAWON
= KivOuvog AOIHWCEWY







Bilood
Flow

- Glucose
- u-’,t:r.ll:ﬂﬂ:“

Fajure =16 Comparasive sizes ol blood components: Note the Barge sire-dilference belween the lasgest plasma
constituent ard k2 smallestoellular glerments, (Cowrless 01 Gambra BCT. Inc.)
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RBC exchange
(RBCX-A)

WBC / platelet
depletion

LDL-apheresis
(LDL-A)

Kaneka
Liposorber

Therakos CellEx



Track membranes for cascade
filtration of blood plasma I




OEPANEYTIKH AOAIPEZH ME ®OYTOKENTPO

Component
Whole blood 0;”
I;I ’ Leukocytes
Platelet-rich

plasma




AIAXQPIZMOZz ME TO EIAIKO BAPOx

Specific Gravity

Apheresis: Principles of Separation Plasma 1 .02%
\\
Platelets
(1040)
Plt's 1.04
Lymphocytes <
(1050-1061) Lymph's \

LtLQ QQ ﬁ ada {“ﬂﬂﬂ:ﬁ:} Mono'’s 1.06

Q% : g —

j (toer-102) PMN's 1.085

RBC's 1.095




SEPARATION FACTOR (SF): ZYNTEAEZTHZ AIAXQPIZMOY
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Replacement volume
for 3-liter exchange

Plasma removal rate
Plasma extraction ratio

Plasma flow rate

Blood flow rate (Hct 40%)

Vascular access

Anticoagulation

If citrate used

cTPE = Centrifugal
Plasmapheresis

3 liters of 5% Albumin

~ 35 ml/min
~ 85% (75 - 85%)
~ 42 ml/min

~ 70 ml/min

Needles in arm veins or
Central venous catheter

Citrate (ACD-A at ~1:12
ratio with whole blood)

6 ml/min (to machine),
minus 85% (extraction)
= 1 ml/min to patient

mTPE = Membrane
Plasmapheresis

3 liters of 5% Albumin

~ 35 ml/min

~ 35% (30 - 35%)
~ 100 ml/min

~ 165 ml/min

Central venous catheter

Heparin or Citrate

(usually) (at ~1:20)
8 ml/min,
minus 35%
=5 ml/min



Replacement volume

cTPE = Centrifugal
Plasmapheresis

3 liters of 5% Albumin

for 3-liter exchange

Plasma removal rate

FPlasma extraction ratio

~ 35 mi/min
~ B5% (75 - 85%)

Plasma{ Flow rate ~ 42 ml/min
limited by _
Blood flg citrate load o) ="~ 70 ml/min
Vascilacaccoes Needles in arm veins or
Citrate better Central venous catheter

Anti

anticoagulant

. does not
cause bleading

— > Citrate (ACD-A at ~1:12
ratio with whole blood)

|

If citrate used
Some risk of
citrate symptoms

6 ml/min (to machine),
minus 85% (extraction)
= 1 ml/min to patient

mTPE = Membrane
Plasmapheresis

3 liters of 5% Albumin

T . | Hemolysis
35 ml/mir i

~ 35% {;6: exues:ded

~ 100 ml/m| Lenger treatment
If Tlow rate nas
~ 165 to be reduced

Gen%gvenuus catheter

Higher blood flow limits
use of peripheral veins

Systemic a/c, but
no citrate reactions

Hepari
(usuall

citrate symptoms b i
if citrate used = 3 ml/min

: - 8 ml/min
Higher nsk of = 3
Vit | minus 35%







Caphalic Vein

DAéBeg oTO avTIBpAayxIo
= 1daVIKEC YIa BepaTTEieC ue XAUNAEC POEC
*[MpOBANHA O1 ETTAVEINNUUEVEC TTAPAKEVTAOEIC

NMpoocwpIivoi KAOETHPES
* Mnplaia, utToKAEIdIOC, oPayiTIOO

Méviun ayyeiaki TrpooTréAacn
= ETAoyn o€ NakpoxpOVIEC BepaTtreie (UTTEPAITTIOAIUIN)
= Movipog kKaBetripac
= ApTNPIOPAERBIK avaAoTONWON

CWA M

Suparficial
! Fimaral Artery










Packed RBC’s (1unit = ~300 ml)

2-3 /unit

Citrate Citrate if FFP
for alc replacement®
(mmol) (+ extra = total)
Centrifugal TPE using citrate 14 /hr 64 /hr
Membrane TPE using citrate 14-56 /hr 64-106 /hr
Membrane TPE using heparin 0 50 /hr
Continuous hemodiafiltration 20 /hr * :
: : FFP at 30ml/min
(UCSD citrate-anticoagulated CRRT) — 1800 ml/hr
FFP (1 unit = ~250 ml) * ~ 7 lunit = 7+ units/hr
= citrate at

~50 mmol/hr






2YNTATOTPA®HZH TPE: ZYXNOTHTA

Number and frequency of treatments depends upon:
=) Pathogenic molecule ‘ Volume of Distribution ‘ Disease characteristics

Removal of IgM
(Ward DM, Updates fo Harrison’s Principle’s
of Internal Medicine, Volume V, 1984)

Monoclonal IgM (mg/dl)

5000

Plasmapheresis procedures

Waldenstrom’s macroglobulinemia
* |gM is large (~970,000 Daltons)
* 90% of IgM stays intravascular

Removal of IgG
(Ward DM, Updates to Harrison’s Principle’s
of Internal Medicine, Volume V, 1984)

IgG Autoantibody titer

1:20,480

Plasmapheresis procedures

Most antibody mediated diseases:

* |gG is smaller (~146,000 Daltons)

* Only 25%-30% is intravascular




APIOMOZ AMNMAPAITHTQN 2YNEAPIQN

Removing IgM from

7 TPE procedures

Removing IgG from
extracellular fluid

03 629

12 15

18 21
Liters exchanged

10
e plasma
E 0.8
= —
25 08 y=eg*
o=
u = Tx=3L
== 04
=R SRR D i o2l g minimal
E 0.2 = rebound
L
0 I One TPE 2 hours | |
0 1 2 3 4
Liters exchanged
Interstitial
Intracellular (3rd space)
25 liters 12 liters
No Igh in Igivi IgM moves
intracellular minimal slowly
fluid in 3 from 3
space space

Plasma 3 liters

Intracellular

25 liters

Extracellular

fluid

15 liters

Mo lgG in
intracellular
fluid

lgG
plentiful

in 3rd
space

lgG moves
slowly
from 3@
space

Plasma




350

|
Day 1: Day 2: Day 3: Day 4: Day 5: Day 6:

Plt: & Plt; 13 Pit: 43 Plt: 137 Plts: 211 Plts: 206
LOH: 1096 LDOH: 464 LDH: 250 LOH: 243 LDH: 188 LDH: 241

Skipped TPE Skipped TPE

'.' '.' l' l' — .

-'_'__,_,—I—"_-H-'_H-
_'_'___;-l'.r.-'_ﬂ-f
D#5 D#6 D#7  D#S8 D#9 D#lO D#11 D#12 D#13 D#14 D#15 D#16 D#17
Plts Plts Plts Plts Plts Plts Plts Plts Plts Plts Plts

Steroids
started, 2x
: a day TPE
] £

106K 139K 216K 207K 239K

11111111.1111

() | i ¥
1630 456 jir 0548 1814

Da41
5/26114 N4 B4 B/5014 B7N4 610714



150

Inpatient

Outpatient

B .l
P2

Y

/Y

A J

TPE

TPE taper

PLATELETS

Ritux x 5

-
-

A

Prednisone

X
4

i z ek = iy = >

08in 207 2mz 1418 0824
B/224 T4 818414 4164 10415714

LDH

-
0207 amz 1418 0824
Tz £/18/14 31614 10715714



Number of Indications
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Grade of Recommendation
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Transfusion and Apheresis Science 54 (2016) 2-15

Contents lists available at ScienceDirect ~transfusion.

and Apheresis
Science

Transfusion and Apheresis Science _

journal homepage: www.gl ier.com/locate/transci
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Adverse events, %

M. Mdartzell Henriksson et al. / Transfusion and Apheresis Science 54 (2016) 2-15
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WAA Aphorosis Registry
Treatment number

Patient identity/code WAA-testname
Apheresis performed due to (ICD code) " Treatment of di

Acuto indication for Apharosis .
(YES: in-hospital treatment; NO: outpatient treatment)’ |No. Yes

1 "Take" of components (i.e., stem cells)

Locked upon request (c.g., by participation in clinical study)

Age (years)
Gender (sex) . Male Female
Weight (kg) {i.@. 78,5)
Height of patient (em) {i.e. 176)
Hematocrite {give value as %

Date for first apheresis 2016-01-06
Date for this apheresis
Diagnose for Apheresis indication = ICD code or text Septic chock

i.e. 33)
(

Previous Apheresis
ACCOES
Other access- specify

3o

Apheresis technique/Procedu < a
Device (Filter or Machine 1) for trea
Device (Filter or Machina 2) for trmmn%
tion

Romoved volumae (ml) or processed (i.e., or IA)

0000

Notel Only one replacement fuid for each row

mant Muid 1

Replacement fluid 4

@ miL used
@ miL used
@ mL used
@ mL used

\ placemeant fluid 2
‘ Replacement fluid 3
0 Comments

Adverse Event (AE) No  Yes

i

If yes - give degree of severity (1-4)
1CD code for reazon/diagnoze of Adverze fvent

Worst Adverse Event (AE)
Next worst AE
3:rd worst AE

Interrupted treatment \No Yes

Reason for interrupted apheresis
| Died due to apheresis

(Fax Serious AE to +46-90-134550)

&7 Diagnosis/reason for AE
& Diagnosis/reason for AE
& Diagnosis/reason for AE

(7]

Q09O




AIMATOAOTIKANOZHMATA

oon

AOZ

00r/A0x META MMO

MOANATIAO MYEAQMA ME HVS
MOANATIAO MYEAQMA ME ONB
AYTOANOZH AIMOAYTIKH ANAIMIA
ANAAXTIKH ANAIMIA META MMO
MAKPOZ®AIPINAIMIA WALDENSTROM 3

NEYPOAOTTKA NOZHMATA

AIDP

CIDP

KPIXH MYAZOENIAX GRAVIS
MPO-XEIPOYPTEIO MYAZOENIA GRAVIS 4
SKAHPYNZH KATA MAAKAZ

>YNAPOMO STIFF

ADEM

AAIEYKPINIZTH NEYPOAOTIKH NO2OZ 2

NE®PIKANOIHMATA/ AITEITIAEZ 45

TESN / ANCA (+) SYSTHMATIKH AITEITIAA
TESN / ANCA(-) SYSTHMATIKH ATTEITIAA
KPYOZDAIPINAIMIA

AEPMATOAOT KA NOZHMATA

TO=IKH ENIAEPMIKH NEKPOAYZH 24
BAPY XYNAPOMO STEVEN-JOHNSON 2
NEM®YTA

WEYAOMOPOYPIA

166

1/3

8/43
-1l
nl

7/24
0/2

40/ 151

14/63
2/3
15/49
2/5
2/6
4/14
0/8

6/47
3/26
0/2
1/6

0/2
o/1
1/4

7/36
1/3
0/4

8/30

1/3
0/1
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