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e TROMBOSIT REFRAKTERLIGI TANIMI

e REFRAKTERLIK NEDENLERI

e HAVUZ TROMBOSIT VS AFEREZ

e REFRAKTERLIK GELISEN HASTA YONETIMI
« KORUYUCU vs TEDAVI



« EN AZ 2 DEFA/ARDI ARDINA UYGULAMA
« ABO UYUMLU
Table 1 Definitions of platelet refractoriness ) | . (RUNLER <48-72 SAATLIK

Measure of transfusion outcome Formula Values suggestive of refractoriness

Absolute count increment (ACI) (post-transfusion platelet count)-(pre-transfusion At 60 min, ACl <5/ul per unit of whole blood
latelet count derved platelets
Corrected count increment (CCl) (ACI x BSA)/iInumber of platelets transfused) At 10-60 min, CCl <7500/ul

AT 18-24 h, CCl <5000/l
Percent platelet recovery (PPR) (100%) (ACI x TBV)/(number of platelets transfused) At 60 min, PPR <20%

At 16 h, PPR <10%

BSA, body surface area; TBV, total blood volume.

e  TAHMINI SAYI?
* KACINCI GUN?
« URUNUN SAYIMI?

Pavenski et al., Tissue Antigens, 2012
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Usual Suspects
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Platelet Refractoriness

Immune factors (<20%) Non-immune factors (> 80%)

Pavenski et al., Tissue Antigens, 2012
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System

HPA-1

HPA-2

HPA-3

HPA-4

HPA-5

Antigen

HPA-1a
HPA-1b

HPA-2a
HPA-2b
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HPA-3b
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HPA-5b

HPA-6bw

HPA-7bw
HPA-8bw
HPA-9bw
HPA10bw
HPA11bw
HPA12bw
HPA13bw

HPA14bw

EMBL-EBI

TROMBOSIT ALLOIMMUNIZASYONU-HPA (%20)
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Typical Platelet Transfusion Responses
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AFEREZ ;;V.lz:(c))le
The New England | =: - il @ lood
Journal of Medicine | et ] HAVUZLANMIS

© Copyright, 1997, by the Massachusetts Medical Society

VOLUME 337 DECEMBER 25, 1997 NUMBER 26 leukoreduction

m==rt

. | =m | SAGM
w Soft Spin RBC

[g] Pooled Platelet
Concentrate

\%/1 eukoreduction

LEUKOCYTE REDUCTION AND ULTRAVIOLET B IRRADIATION OF PLATELETS
TO PREVENT ALLOIMMUNIZATION AND REFRACTORINESS TO PLATELET
TRANSFUSIONS

THE TRIAL TO REDUCE ALLOIMMUNIZATION TO PLATELETS STuDY GROUP*

Table 1. Patient Donor Exposures in the TRAP Study.*

Unmodified Ultraviolet B— Filtered Relative
Pooled Platelet Irradiated, Filtered, Platelets Increase
Concentrates Pooled Platelet Pooled Platelet = Obtained by in Donor
Variable (Control)y ConcentratesT ConcentratesT Apheresis:: Exposures
Platelets — no.
Transfusions/patient 14+11 16+13 15+11 13+8
Median donor exposures/patient 66 72 72 11
Corrected count increment 12,800+4900 11,200+4600 12,700+5700 14,700+5200
TROMBOSIT REFRAKTERLIG %13 %7 %8

22.11.2019 14. ULUSAL AFAREZ KONGRESI 10



International Society
() of Blood Transfusion

ISBT Science Series (2012) 7, 112-116

© 2012 The Author.
ISBT Science Series © 2012 International Society of Blood Transfusion

ISBT Science Series

An affiliated publication to Vox Sanguinis

STATE OF THE ART

Apheresis versus whole-blood-derived platelets: pros
and cons

3C-S10-01

P.F. van der Meer

Sanguin Blood Bank, Department of Product and Process Development, Plesmanlaan 125, 1066 CX Amsterdam, PO Box 9713, 1006 AC Amsterdam,
The Netherlands

Whole blood

PRP method

BC method

Apheresis

Anticoagulant

Centrifugation

Pooling

Storage

Leukoreduction

Number of units for one adult dose
Storage time

Risk of bacterial transmission

Risk of viral transmission

Risk of vCJD transmission

Recovery and survival

Corrected count increments
Alloimmunization and refractoriness
Acute reactions, FNTR

TRALI

Donor adverse reactions

22.11.2019

Citrate-phosphate-dextrose

Soft spin, followed by hard spin
Post-storage

Single unit

Post-storage

4-6, sometimes up to 10

5 days

At least 2-fold higher as apheresis
At least 2-fold higher as apheresis
At least 2-fold higher as apheresis
Adequate

Adequate

Not different

Not different

Not different

More

Citrate-phosphate-dextrose
Hard spin, followed by soft spin
Pre-storage

(Acid)-citrate-dextrose

In-process centrifugation

Not applicable

Pooled Single unit
Pre-storage Pre storage
4o0r5 No pooling
7 days 7 days
Low Low

At least 2-fold higher as apheresis Low

At least 2-fold higher as apheresis Low
Adequate Adequate
Adeguate Adeguate

Not different
Mot different
Not different

Not different
Not different
Not different

More
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VoxSangumls  Transtusion Reference Odds Ratio
Vox Sanguinis (2016) 111, 281-291 Catcgow categow [9 5% CI] P—Valuc
ORIGINAL PAPER & 2018 Intemaonal Socle o B a1 11
Platelet Factors
Clinical and laboratory correlates of Platelet Source 0-15 (1 df)
. . . . . WBD Apheresis 1-69 (0-83—3-44) O0-15
platelet alloimmunization and refractoriness in the -
PLADO " Treatment Dose 0.-04 (2 df)
tria Low Dose Medium Dose 2.28 (1-03—5.04) 0-04
J. R. Hess,' F. L. Trachtenberg,® S. F. Assmann,? D. J. Triulzi,® R. M. Kaufman,* R. G. Strauss,>® S. Granger® & High Dose Medium Dose 0-92 (0-37-2-33) 0-86
3. J. Stichter™ ABO Match® 0-06 (2 df)
Minor mismatch ABO-identical 1-73 (0-72—4-17) 0-22
g4 (a) 384 (b) but no major
mismatch
30 30 Major mismatch ABO-identical 0-60 (0-28—1-29) 0-19

Patient Factors

25- Gender/Pregnancy

Female, nulliparous 0-49 (0-11—2-29)

Female, =1 2-78 (1-37-5-63)

Percent of apheresis transfusions
Percent of WBD transfusions

pregnancy
b Randomization 0-02 (2 df)
10 Stratum
Auto/Syngeneic SCT  Allo SCT 0-66 (0-27—1-58) 0-35
5 Chemotherapy Allo SCT 2-12 (0-96—4-70) 0-06
I Age Group 0-75 (5 df)
.- 0 ‘ . 0—-19 years 50-59 vyears 0-55 (0-11-2-75) 0-46
Vv R PR D O 50 o P P qp H o 9 20-29 years 50-59 years  1.07 (0-27-4-19) 0-93
qé? ;& qq‘) 109 % v 5 \9 \f> r& rﬁo Y o,"’ 30-39 years 50-59 years  1.07 (0-35-3-42) 0.91
) ' 40-49 years 50-59 vyears 1-58 (0-64—3-93) 0-33
<4-Hour CCI (in thousands) <4-Hour CCI (in thousands) > 60 years 5059 vears 0-86 (0-32-2.36) 0.77

22.11.2019 14. ULUSAL AFAREZ KONGRESI 12



KIZILAY-SAGLIK MUDURLUGU-TRAKYA UTF KAN URUNLERI TEMIN
SORUNLARI ILGILI TOPLANTI SONUCLARI NiSAN 2019

URUN ISTENEN KARSILANAN

HAVUZ TROMBOSIT 871 775

ERITROSIT 8552 5620 %65
TDP 4265 4265 %100
AFEREZ TROMBOSIT 682 296 %40
KRIYO 490 435 %88

22.11.2019 14. ULUSAL AFAREZ KONGRESI
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EN iYi ALLOIMMUNIZASYON TEDAVISi= ALLOIMMUNIZASYON GELISMEMES|

1- EVRENSEL LOKOSIT AZALTILMASI

The New England
Journal of Medicine

© Copyright, 1997, by the Massachusetts Medical Society

VOLUME 337 DECEMBER 25, 1997

22.11.2019

NUMBER 26

KORUYUCU ONLEMLER

LEUKOCYTE REDUCTION AND ULTRAVIOLET B IRRADIATION OF PLATELETS
TO PREVENT ALLOIMMUNIZATION AND REFRACTORINESS TO PLATELET

TRANSFUSIONS

THE TRIAL TO REDUCE ALLOIMMUNIZATION TO PLATELETS STuDY GROUP*

Table 2 Summary of results of the TRAP)

Controls: Leukoreduced

untreated pooled Leukoreduced

platelets platelets platelets
137 132

Number of 131

Alloimmunization

Refractoriness

Alloimmunization
and
refractoriness

Adapted from reference 40.
*as compared to control group.

14. ULUSAL AFAREZ KONGRESI

18% (P < 0.001)* 17% (P < 0.001)*
8% (P = 0.06)*
4% (P =0.01)*

7% (P =0.03)*
3% (P = 0.004)*
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Universal prestorage leukoreduction in Canada decreases platelet

alloommunization and refractoriness
BLOOD, 1 JANUARY 2004 - VOLUME 103, NUMBER 1

Matthew D. Seftel, Gershon H. Growe, Tanya Petraszko, W. Barrett Benny, Alan Le, Chao-Yong Lee,
John J. Spinelli, Heather J. Sutherland, Peter Tsang, and Donna E. Hogge

ALLOIMMUNIZASYON REFRAKTERLIK

Pre-ULR Post-ULR

Pre-ULR Post-ULR x *
roup” (% roup* (% P

group* (%) group* (%) P A
o " 61/315 (19 1/302 (7 001 Overall refractorinesst 27/315 (40) 68/302 (23) < .001§
o (19) () = ' S Overall allolmmune refractorinesst 44/315 (14) 12/302 (4) < .001§
smotherapy or stpportive care oo ATTS Chemotherapy or supportive care patients  19/116 (16)  8A17 (7) 038§

ALL 2/20 (10) 111 (9) 99| ALl 1120 (5) 111 (9) 99
Gt . 19/84 (23) — 1 13/84 (16) 7/97 (7) 097
Supportve care sz - | OKOSIT AZALTMA stz 090 ot
S(,Jl\-ll-_LO RD 3?;3? (13) o .e .o .o 25/199 (13) 4/185 (2) .003§
ALLO VUD 11/39 (28) 2‘ G E B E I_I K OY KU S U 777 ) 72 (1) 063
AUTO BM 2139 (18) 8/39 (21) 2/32 (6) 102
UTO PB 2146 (15) ° — " ° 5/39 (13) 1/24 (4) 394
” a5 3- TRANSFUZYON OYKUSU 546 (11)  0557(0) 016
Nulliparous/nontransfusedt 16/144 (11) d 12/144 8) 3/152 (2) 021§
Parous/transfusedt 39/154 (25) 4 T E D AVi Ti P i 28/154 (18) 9139 (7) '005§

_Pl_arou;s Onliy | 2;?? (;g) 5/46 (11) 5/59 (9) 79|
ransiused only (29) — S— Transfused only 15/75 (20) 0/53 (0) < .001||

Both 6/26 (23) 7/25 (28) 75] Both o623  322(12) 471
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EN iYi ALLOIMMUNIZASYON TEDAVISi= ALLOIMMUNIZASYON GELISMEMES|
KORUYUCU ONLEMLER

2- TRANSFUZYON ESiGi/ TRANSFUZYON YAPMA(MA)/PROFILAKTIK TRANSFUZYON

Guidelines for the Use of Platelet Transfusions A British

Society for Haematology Guideline

GERi DONEBILECEK KEMIK ILIGI
YETERSIZLIGI TABLOSU

Give prophylactic platelet transfusions (platelet transfusions to
patients who do not have clinically significant bleeding [WHO grade
0 or 1] and do not require a procedure) to patients with reversible
bone marrow failure receiving intensive chemotherapy or
undergoing allogeneic HSCT to maintain a platelet count at or above
10 x 10°/L (1B)

- Use only one adult dose (one unit) routinely for prophylactic platelet

transfusions (1A)

- Consider not giving prophylactic platelet transfusions to well
patients with no evidence of bleeding who have had an autologous
stem cell transplant (2B) -

- Consider increasing the threshold for prophylactic platelet
transfusion to between 10 and 20 x10°/L in patients judged to have
additional risk factors for bleeding. Individual review is required.
(2C)

GERi DONUS BEKLENMEYEN
KEMIK ILIGI YETERSIZLIGI TABLOSU

Use a ‘no prophylactic platelet transfusion’ strategy for

asymptomatic patients with chronic bone marrow failure (including

those taking low dose oral chemotherapy or azacitidine) (2B)

*  Give prophylactic platelet transfusions to patients with chronic bone

marrow failure receiving intensive treatment (1B)

* Manage patients with chronic bleeding of WHO grade 2 or above

individually, according to the severity of their symptoms and signs.

Consider a strategy of prophylaxis (e.g. twice a week) (2C)

22.11.2019 14. ULUSAL AFAREZ KONGRESI 16
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DON’'T PANICI!!!
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Guidelines for the Use of Platelet Transfusions A British
Society for Haematology Guideline

Lise J Estcourt!, Janet Birchall (Writing Group Chair)?, Shubha Allard
(BCSH Task Force Member)?, Stephen J Bassey*, Peter Hersey®, J Paul

Kerré, Andrew D Mumford’, Simon J Stanworth?, Hazel Tinegate® on

behalf of the British Committee for Standards in Haematology.
w Canadian
Blood
Services Professional Education

CLINICAL GUIDE TO TRANSFUSION

VOLUME 36 + NUMBER 3 - JANUARY 20, 2018

Platelet Transfusion for Patients With Cancer: American
Society of Clinical Oncology Clinical Practice
Guideline Update

Charles A. Schiffer, Kari Bohlke, Meghan Delaney, Heather Hume, Anthony ]. Magdalinski, Jeffrey J. McCullough,
James L. Omel, John M. Rainey, Paolo Rebulla, Scott D. Rowley, Michael B. Troner, and Kenneth C. Anderson

CHAPTER 18. PLATELET TRANSFUSION, ALLOIMMUNIZATION AND MANAGEMENT OF PLATELET REFRACTORINESS

22.11.2019 14. ULUSAL AFAREZ KONGRESI 20
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Blood
Services

CLINICAL GUIDE TO TRANSFUSION m Canadian

Chapter 18: Platelet Transfusion, Alloimmunization and
Management of Platelet Refractoriness

Platelet count increment <5—10 x10°
cells per litre ~1h after transfusion, on 2
occasions

Consider etiology with history, physical,

medication, etc.

21
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sSuspected platelet
refractoriness

1

ABOD identical "fresh"
platelet transfusion

Measurement of CCl on two-
occasions; CCl at 10 minutes- 1 hour

Continue with
platelet support

Treat any
underlying non-
immune cause

Adeqguate increment
CCl=7500

14. ULUSAL AFAREZ KONGRESI

Rajadhyaksha et al., GJ Transfusion Med, 2019
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ELISA Bead Assay

Enzyme labeled AHG

Fluorochrome
labeled AHG

<A

ed

antigen
Microsphere

Microtiter well HLA/HPA i
. . NASIL TESPIT EDELIM?
Luminex microspheres . .
i ieeamieheies — Luminex Analysis
'o“ Data Sample Patient Info Profile Utlities Help Exit

BELE QA" APl 8RS ®¥ Bl <<Summary

| Find ag | sort | Exd. ag |Few

16320

MFI
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14680
12056
11424
792
8180

3264
1632

Kopko et al., Transfusion, 2015 23



Table 1 HLA-match grade classification

Grade Degree of matching
A All 4 donor HLA loci are identical to the recipient
BI1U Only 3 antigens are detected in donor and all 3 detected antigens are identical to the recipient

B1X 2 HLA antigens are identical to the recipient and 1 HLA antigen is incompatibility

e 29 HASTA PLT ALLOIMMUNIZE

e 7000 DONOR HLA DATABASE

e SADECE 39 HLA UYUMLU (2A+2B)
* AMA 1426 PERMISSABLE MATCH

let

Petz et al, Transfussion, 2000

ASTTUR TNAITTTar, T1ieTie J. DUYUTSTIUY, oOTTfarurit AUdITTS, TTTYUUTT ZNTay, Jdiimmie UUmMasS, ousdlT LTTnmarnt, avia Otroit EK,

and Francesco Marincola

BLOOD, 15 FEBRUARY 2006 « VOLUME 107, NUMBER 4
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HPA systems on the ITGB3 gene

Exon’ 3 4 5 10 11 12

Nucleotide 176§ 263 487 497 506 662 1297 1544 1818 1909-1911§ 1942 1960 1976 1984

Variation T>C G>A A>C c>T G>A c>T c>G G>A G>T AAG>deletion  C>T G>A G>A C>T

Amino acid  L59(33)P R88(62)Q K163(137)Q  T166(140)l  R169(143)Q  T221(195)M  P433(407)A  R515(489)Q  K606(580)N  K637(611)dele R648(622)W  E654(628)K  R659(633)H  R662(636)C

Antigen HPA-1[] HPA-10w HPA-19w HPA-16w HPA-4[] HPA-17w HPA-7Tw HPA-6w HPA-26bw  HPA-14w HPA-23bw  HPA-21w HPA-11w HPA-8w
HPA systems on the ITGA2B gene HPA systems on the ITGA2 gene

Exon 5 15 20 23 26 Exon 7 13 17 20 28

Nucleotide 584 1508 1949 2311 2602¢ 2614 2621% Nucleotide  759*ft 1600 22357 2483 3347t

variation A>C G>A C>T G>T G>A C>A ™G variation C>T G>A G>T C>T C>T

Silent
Aminoacid ~ K1S5(164)T ~ SS03(472N ~ TBSO(B19)M  VITATAOL  \pop gq7y  LET2EAIM  1874(843)S Aminoacid  © o ES34(505)K  Q745(716)H  T828(799)M  T1116(1087)M
Antigen HPA-22bw  HPA-2dbw  HPA-20w HPA-28bw  HPA-Sw HPA-27bw  HPA-3[] Antigen HPA-5L] HPA-18w HPA-13w HPA-25bw

HPA system on the CD109 gene

Exon 19
Nucleotide 2108
variation C>A
Amino acid  S703(682)Y
Antigen HPA-15[]

HPA system on the GPlba gene

Exon 2
Nucleotide 482
variation C>T

Amino acid  T161(145)M
Antigen HPA-2[]

HPA system on the GPIbp gene

Exon 2
Nucleotide 119
_ variation G>A
~Aminoacid  GAO(18)E
Antigen HPA-12w

» = Lwn n 3%

-t =8

Exons are refered to NG_008332.2

Not related to any alloimmune response
HPA-14 has both nucleotide changes
Biallelic antigen systems

HPA-9bw has both nucleotide changes
HPA-5a alle2

HPA-18bw has both nucleotide changes
HPA-25bw has hoth nucleotide changes

22.11.2019
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Hayashi et al., Blood Transfusion, 2015
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TROMBOSIT
CROSS-MATCH???

PLT cross-match techniques
Strength of Reaction

« Flow

» Washed intact PLTs. Antibody detection by FITC-
labeled anti-lgG

22.11.2019 14. ULUSAL AFAREZ KONGRESI 26



Table 3: Advantages and disadvantages of different methods to support platelet transfusions in refractory patients

Advantages Disadvantages
ABO-identical platelets
Easily available Not useful in refractoriness due to HLA/HPA antibodies

HLA: Human leukocyte antigen, HPA: Human platelet antigen

Rajadhyaksha et al., Global Journal of Transfusion Medicine, 2019

22.11.2019 14. ULUSAL AFAREZ KONGRESI 27



w EE:\%E:“ Professional Education
CLINICAL GUIDE TO TRANSFUSION

CHAPTER 18. PLATELET TRANSFUSION, ALLOIMMUNIZATION AND MANAGEMENT OF PLATELET REFRACTORINESS

The International Collaboration for Transfusion Medicine Guidelines (ICTMG) made the following recommendations for management of patients with hypoproliferative
thrombocytopenia who are refractory to platelet transfusions.?

¢ In setting of class | HLA antibodies, should probably receive class | HLA-selected or crossmatch-selected platelet transfusions (weak level of evidence)
¢ In setting of HPA antibodies, should probably receive HPA-selected or crossmatch-selected platelet transfusions (very weak level of evidence)
¢ In setting of non-immune causes, should probably not receive HLA-selected or crossmatch-selected platelet transfusions (very weak level of evidence)

22.11.2019 14. ULUSAL AFAREZ KONGRESI 28
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Platelet refractoriness — practical approaches and ongoing
dilemmas in patient management

NHSBT practice is to provide HLA-selected platelet trans-
fusions within hours of receipt of the sample/request. The
laboratory tests (antibody screening and HLA typing) can be
completed within 3—4 h and NHSBT has a pool of HLA-
typed apheresis donors to select the appropriate product. In
a situation of active bleeding, common practice if the patient

ALLO

has not been HLA typed or the antibody results are not IMIMUNIZASYON
available would be to transfuse ABO-compatible apheresis
platelets. Some institutions and published guidance (Slichter,

2007; Hod & Schwartz, 2008) have suggested employing pla-
telet “drips’, i.e. low dose continuous platelet infusion, to per-
sistently refractory bleeding patients. However, the use of
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CASE REPORT

Rituximab, plasma exchange and intravenous immunoglobulins as a
new treatment strategy for severe HLA alloimmune platelet
refractoriness

Joan Cid’, Laura Magnano'?, Maria Acosta’, Cristina Alba', Jordi Esteve?, & Miguel Lozano'

New treatment strategy for HLA immune PLT refractoriness
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