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Granulocyty — segmentované NT (PMN), eozinofily a basofily

= Primarni - azurofilni granula
= Sekundarni (neutrofilni, eosinofilni, basofilni)

= Neutrofilni leukocyty
= Zakladni komponenta vrozené imunitni odpovédi
= Prvni linie obrany proti invazivnim patogentim
= 50 - 70% cirkulujicich leukocytU




Granulocyty — Transfuzni pripravek

= Vyvoj od 60. — 70. let 20. stoleti
= Specialni pripravek — zvlastnosti
= Separatory — vyvoj
= Darci
= Hyperleukocytarni pacienti

= Darci nemobilizovani
= Darci mobilizovani

= Sedimentujici latka




(Hem)aferéza — ,, adopeoic” — prenaset / odstranit




Erich Freireich a George Judson, separator IBM 2990, 2991
Prvni separace leukocytu u pacienta s CML, 60. léta 20. stoleti
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Princip aferézy: centrifugacni separace vybranych komponent z
krve a navrat zbyvajicich slozek do cirkulace pacienta / darce
= Pristroj k separaci krevnich komponent — granulocyty....a dalsi
= Moderni terapeuticka hemaferéza
= Postupné dalsi typy vykonU
= Bunécné pripravky — transplantace, protinadorova terapie....



Granulocyty — 2. polovina 20. stoleti

= Transfuze granulocytl — specializovana pracovisté
= Pacienti s prolongovanou neutropenii < 0,5 x (10%/ 1)
= Bakterialni a fungalni infekce

= Rozdily v kvalité pripravkul, technikach, davkach, moznosti
pracovist....

= Kontrolované studie ucinnosti — nejednoznacné vysledky

= Snizeny zajem
= Pokroky v antimikrobialni terapii a v podpurné péci
= Nezadouci ucinky, zvl. plicni komplikace, prenos CMV



Granulocyty
Zacatek 21. stoleti - nova vina zajmu

Mobilizace darce PBPC i GA (G-CSF, kortikosteroidy, kombinace)
= 3 — 4 nasobné zvyseni pripravené davky granulocytt
HES — podpora sedimentace ery
Granulocyty z aferézy (davka 1 —4 x 10°NT)
= Terapeutickd davka NT minimalné 1 x 10%°
Granulocyty z pIné krve z BC, nemobilizovani darci, HES ne
= 5x10%/1x10°NT
Po podani cirkuluji v obéhu prijemce
Maji zachované funkce — prokazano in vivo a in vitro testy
Viabilita 24 h



Granulocyty z aferézy a z plné krve

242 KA. West and C. Conry-Cantilena/Seminars in Hematology 56 (2019) 241-247

Table 1

Content of granulocyte components according to procurement method.

Volume (mL) Hct (%) Neutrophils (x10'°) Lymphocytes (x10%) Platelets (x10%)
Buffy Coat (single) [20] 55-65 35-59 0.04-0.2 0.6-2.8 50-105
Pooled Buffy Coat [20] 232-272 18-24 0.7-1.17 5.2-8.2 226-585
Apheresis (steroid only)? 215-330 10-15 12-27 1.5-2.0 50-180
Apheresis (G-CSF + steroid)? 300-375 10-15 40-84 1.5-5.0 50-250

4 Internal data, NIH.
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Granulocyty z aferézy - po mobilizaci G-CSF

244 KA. West and C. Conry-Cantilena/Seminars in Hematology 56 (2019) 241-247
Table 2
Case series of adult patients treated with GTX in the G-CSF era.
Study N Study design Response (Fungal) Response (Bacterial)
Grigg (1996) [60] 11 Retrospective 0% resolved 100% resolved
Price (2000) [58] 19 Prospective 0% with IA cleared infection 100% resolution
Lee (2001) [39] 25 Prospective 73% response 45% response
lllerhaus (2002) [62] 18 Retrospective 55% IPA responded 78% septicaemia responded
Hubel (2002) [71] 74 Retrospective 18% mould, 55% yeast stable NS
Rutella (2003) |6E] 22 Retrospective 57% (0% response in IFl) 54% response
Mousset (2005) [61] 44 Prospective 78% response at 30 days 92% response at 30 days
Safdar (2006) [104] 20 Retrospective 45% CR or PR, 15% stable NS
Ofran (2007) [105] 47 Retrospective 64% infection-related survival 53% infection-related survival
Quillen (2009) [66] 32 Retrospective 44% survival 58% overall survival to discharge
Al-Tanbal (2010) [106] 22 Retrospective 75% survival 68% clinical improvement
Ang (2011) [107] 15 Retrospective 31% cleared 63% cleared
Kim (2011) [91] 128 Retrospective 47% control of IFl 53% overall control of infection
Safdar (2014) [108] 74 Retrospective 45% patients had IFl 46% overall response
Wang (2014) [109] 56 Retrospective 87% 30-day survival 92% 30-day survival
Marciano (2017) [88] 40 Retrospective 82% success 94% success

CR = complete response; IFl = invasive fungal infection; IA = invasive aspergillosis; IPA = invasive pulmonary aspergillosis; PR = partial response; NS = not specified.

Nikolajeva (2015) [110]

Table 3
Case series including pediatric patients treated with GTX in the G-CSF era.
Study N Study design Response (Fungal) Response (Bacterial)
Grigull (2006) [84] 32 Retrospective B67% survival 81% survival
Kikuta (2006) [80] 13 Prospective 50% response 73% response
Sachs (2006) [81] ) Prospective 100% response NS
Drewniak (2008) [76] 18 Prospective 73% response 100% response
Seidel (2009) [82] 69 Prospective 28-day survival probability 0.51 £ 0.12 28-day survival probability 0.89 + 0.06
Graham (2009) [83] 13 Retrospective 50% survived to discharge 100% survived to discharge
Atay (2011) [78] 35 Retrospective 55% clinical response 65% clinical response
Ozturkmen (2013) [77] 10 Retrospective 50% response 80% response
Diaz (2014) [79] 18 Retrospective 80% response 100% response
28 Retrospective 79% 100-day survival 50% 100-day survival




Granulocyty
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Granulocyty z aferézy

= T. Price 2014, Blood

= ,The RING study: A Randomized Controlled Trial of GCSF —
stimulated Granulocytes in Granulocytopenic patients”

= \/ysledky ovlivhéné nizkym poctem pacientl zarazenych do
studie

= GA neovlivnily dobu preziti pacientl (42. den po podani GTX)

= Pacienti [éCeni vyssimi davkami GA — lepsi vysledky nez pacienti
|éCeni nizSimi davkami



Davky mobilizovanych granulocytU
rijemce (T.H. Price, 2015)
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Survival to 42 days by dose group of patients enrolled in the RING trial. The high-dose group (n = 29) included all

subfects in the transfusion arm who received a mean dose of 20.6 x 10 granulocytes/kg and transfusion and had

data avallable on the primary outcome (red line); the low-dose group (n = 13) Included all subjects in the

transfusion arm who received a mean dose of <0.6 x 109 granulocytes/kg and transfusion and had data on the

primary outcome (blue line): the control group for this comparison (n = 43) included subjects in the control arm

who received no transfusions and had data on the primary outcome (black line). The figure is a modification of

Figure 6 In the article by Price et al that begins on page 2153, Figure prepared by Patrick Lane, ScEYEnce Studios.



Granulocyty z aferézy — Priprava a separace




Granulocyty z aferézy — Priprava

= Transfuzni terapie — planovani a koordinace
= Pozadavek — nalehavost
= Priprava k separaci granulocyttu cca 1 -2 dny
= Darce — mobilizace, citrat, HES...
= Darce
= Registry darcu granulocytd... ?
Mobilizace darce

= G-CSF schvalena jen u darcd PBPC....(nejen v CR)
= Pribuzni, pratelé — obvykle se akceptuji

ABO a Rh

Darci nejsou vybirani dle kompatibility HLA

CMV negativni pro CMV negativni prijemce



Granulocyty z aferézy — Technické zajisténi separace

= Roztok citratu Na 46,7%
" Priprava lékarna - prodleva 1 az 2 dny

= HES 6% m. h. 130/ 0,4, Voluven, Fresenius

= EMA, SUKL od 2019 povinnost minimalizace rizik
= ESA —lekari podavajici HES / registrace a $koleni o pou?Ziti
HES / certifikat / akreditace instituce
= Rizena distribuce HES
= Dohoda poskytovatel zdravotni péce * dodavatel
= Bez ni nelze HES instituci dodat

= Separace granulocytu

K separaci GA / 500 ml 6% HES v kombinaci s citratem sodnym, UHKT za poslednich 5 let:

v separanim okruhu primérné 403 (337 —421) ml HES

darce dostane 362 (298 —381) ml, tj. <30 ml/kg /24 h u 6% roztoku

v pfipraveném LP - granulocyty z aferézy je v prdméru 39 (35 — 45) ml HES, které se podaji s GA pacientovi



Granulocyty z aferézy - Darce

Zpusobilost darce — kritéria pro darce
= Bezpeénost podani HES / AA
= G-CSF 5 pg/kg s.c. 6-16 h pred (+ dexamethason 4-8 mg

p.0.)
Cilova davka granulocyt(

= 1 x 1019, optimalné 4 x 10%° a vyssi, tj.
= 0,6 (1) x 10°/ kg pro prijemce cca 70 kg
= Proporcionalni redukce davky pro prijemce < 30 kg

Kontrola darce po separaci
= KO, hmotnost, TK, zn. hypervolémie...

Dlouhodobé sledovani bezpecnosti darce po mobilizaci a

separaci vs. méneé zatézujici nez mobilizace darcti PBPC
suhkt



Granulocyty z aferézy — Vysetreni, propustéeni, vyde;

Laboratorni vysetreni
= |nfekcni markery a KS
Testy slucCitelnosti pred podanim
= Cervena fada
= Bila rada
= LCT

= Protilatky proti specifickym granulo antigenum pfijemce i
darce...doporuceno

Ozareni ionizujicim zarenim *3/Cs
Podani ,co nejdrive”, optimalné do 6 h, viabilni max. 24 h

Vitalni znamky, saturace O,



Separace GA, 2015-2021 | Pred separaci Po separaci

mobilizace
Rh-GCSF
Darci 12 (muzi 7, Zeny 5)
42 (19-62) | 6 darcl opakované darovani /
Prijemci 6
Separace 18
Leukocyty v PK ((10°/ I) 30 25
(23 — 45) (18 — 37)
Hemoglobin (g/I) 14,4 12,2
(12,5 —17) (10,7 — 14,9)
Trombocyty ((10°/ 1) 239 203
(158 — 322) (129 — 276)
Odebrané leukocyty (%) 21 (8—-27)

Odebrané trombocyty (%) 15 (5 — 20)



Separacni parametry, Spectra Separace GA,
Optia, 12 darct, 18 vykonu 2015 - 2021

Objem zpracované krve (ml) 5248 (4044 — 8293)

Objem zpracované krve 1,1(0,9-1,7)
(x celkovy objem krve darce)

HES 6% + Na citras ,,k darci“ (ml) 366 (298 — 609)

HES 6% + Na citras 40 (28 — 50)
,vak s GA” (ml)

Doba vykonu celkem (minuty) 203 (147 — 260)
Pokles iCa , 0 (%) 10 (2 — 28)
Komplikace separaci, NZV 2 (hypotenze, zilni

pristup)



Pripravek GA, Spectra Optia, Separace GA,
12 darct, 18 vykonu 2015 - 2021

Objem (ml) 367 (250 — 440)
Granulocyty (PMN) davka 1,8 (1,2-75,5)
(1019/ vak)

Granulocyty ve vaku, FCM (%) 73 (6 — 86)
Hemoglobin (g /1) 4 (1-6)
Hematokrit (%) 3,5(3-7)

Trombocyty (10%?) 1,3 (0,7 —-1,7)



Granulocyty — Kazuistika

20 leta zena hospitalizace na ORL pro tonsillitis lingualis —
peritonsilarni absces, neutropenie, CRP > 300, prokalcitonin

Stomatochirurgicky zakrok - drenaz abscesu
Septicky sok - KARIM

= OTla UPV
Drenova aplazie (transitorni)

= Neutropenie 0,2 - 0,3 x 107/
Hemokultura — Serratia Marcescens
Cilena ATB terapie + GA

= Darci z naseho registru, zvlast pripraveny pisemny souhlas...

= Dvé davky 2,7 a 1,8 x 1010

Snizeni zanétlivych markerd, zlepseni lokalniho nalezu vzestup
leukocytl 2 x 10%/I




Granulocyty — Zaver

Specialni pripravek — klinické aplikace cca 50 let

= Obtizné stanoveni ucinnosti — kontroverzni zavery
Neutropenicti pacienti s refrakterni bakteridlni / fungalni infekci

= Velké riziko mortality
Prinos a rizika GTX — individualni pristup k terapii
Komplikace — zavazné plicni, HLA aloimunizace a CMV
Prevence progrese infekci u HSCT indukované neutropenie ?
Moznost pripravy vysoké davky 0,6 (1) x 10°/ kg prijemce ?
Studie s vyvhodnocenim efektu vysokych davek GTX

= Jednoznacna definice terapeutické odpovedi ....
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Dékuji vam za vasi pozornost
Podékovani
pracovnicim a pracovnikdm Aferetického oddéleni UHKT




Mobilizace PBPC z KD do krve

CXCR4 — chemokinovy receptor specificky pro SDF -1 o

Interakce mezi SDF — 1 oo a CXCR4
zadrzeni hematopoetickych kmenovych bunék (HSC)
v kostni dreni
Degradace SDF -1 o

G-CSF aktivace NT elastazy v KD & proteolyticka
degradace SDF -1

Blokatory CXCR4
Plerixafor (Mozobil)
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