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Original article
Red cell transfusion and pre-transfusion compatibility testing in multiple

myeloma patients receiving Daratumumab therapy

Kanyapon Suksard, Kulvara Kittisares, Pissanupong Plubjuice and Viroje Chongkolwattana

Department of Transfusion Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract:

Introduction: Daratumumab, an immunoglobulin G1 kappa (IgG1k) human monoclonal antibody binding CD38
on cell membrane, is globally used in multiple myeloma (MM) treatment. However, this medication interferes
pre-transfusion compatibility testing. To provide safe blood transfusion for patient receiving Daratumumab,
the protocol for this case had to be implemented. Objective: To investigate the demand of transfusion in MM
patients after treated by Daratumumab and evaluate the efficiency of blood-transfusion preparation protocol by
DTT-treated antibody screening and antigen matching . Materials and Methods: All Daratumumab-treated MM
patients were required to send 6 mL-EDTA blood before Daratumumab administration to test ABO typing, RhD
typing, antibody screening, direct antiglobulin test (DAT) and antigen typing (C, ¢, E, e, Mi®, JK°, ka, By, Fyb, S
and K). When patients required blood transfusion, DTT-treated antibody screening and antigen matching were
tested simultaneously to determine the compatible blood. Results: From 31 Daratumumab-treated MM patients,
there were 22 patients required blood transfusion (70.1%). The mean hemoglobin concentration + standard
deviation increased 1.03 + 0.69 g/dL in male patients and 1.35 + 0.71 g/dL in female patients after one unit of
red cell transfusion. The results of conventional antibody screening were positive in all patients compared to
DTT-treated antibody screening, the results were negative except two patients who had been detected anti-Mi"
before Daratumumab administration. New alloantibody and transfusion reaction were not found in this study.
Conclusion: Seventy percent of Daratumumab-treated MM patients require blood transfusion before and after
Daratumumab administration. Antigen matching and inhouse-DTT-treated antibody screening reduce interference
in indirect antiglobulin test (IAT) from Daratumumab. This protocol could detect clinical significant red cell
antibodies and provide the efficient and safest blood transfusion to patients.

Keywords : @ Daratumumab @ Multiple myeloma @ Transfusion @ Compatibility testing
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Multiple myeloma (MM) fhilsaszSasdadanand
AannIzLTMSULe NS RN Grag plasma
cells (clonal proliferation) vhlsifiheslensdaanany
pancytopenia Lﬁaamﬂhmz@ﬂﬂ%a plasma cells 1330
N awhbiaemssnadaidonuns Windenmuasnde
Laa(ﬂ Nmfsyﬂiy@mﬂmu mv@mmmwmmnﬁmmamu@ﬂ
AN AIAREIMILIA Hiasen plasma cells FRgamaa,
284 osteoblasts wﬂﬁ[mmatﬂmngm%Léﬁamz@mm Fx
mmsueafusludangafiudung' uasiomafifaanms
&919 monoclonal protein (M-protein) 210 clonal plasma
cells ﬁﬁ@ﬂﬂﬁm\lﬂgﬂmﬁmmlﬁaWﬁm (hyperviscosity)
Lﬁ@mﬁam%adwamﬂga‘i@fmﬁu‘mwémLLazqu”meZ AN
Toyavasmsnlansilasnuissumelnemun sfihelsa
MM Seneeduagi 62 1 fa 66§ unsfinmsdataneae
89 95%° snfumsinmnlenabifesssniudmuig
hmjﬂmﬁ Taqiuldimatannmsinmlse MM Fams
Ugneneaseiuriifinassiames (autologous hematopoietic
stem cell transplantation) LLazmslmiLﬁamﬁnmLm‘uu;q
dhannietn (novel targeted therapy) %@ﬁ%ﬂmj&lﬁlﬂ%
proteasome inhibitor 1% bortezomib carfilzomib Liay
ixazormib ﬂfj@d‘ﬁllﬂu immunomodulatory drug (IMiD) (%
thalidomide lenalidomide &% pomalidomide LLaEﬂq'NﬁI s
monoclonal antibodies vLGﬁLﬁ CD 38 monoclonal antibody
(Daratumumab) %qmﬂwam‘sﬁﬂmwudw Daratumumab
mmimLﬁué’@mms@auﬂuawiamﬁﬂwﬂw”ﬂaEJ relapse/
refractory multiple myeloma |56 Toenamnudia sy
&N novel targeted therapy mjméu‘l

Daraturmumab Wuensnmgihelan MM 7leEuans
fuulldilan manslkafuasdonayaonddugs lisumsan
ml,ﬁammmﬁmsmmmmmmmﬁssmﬂam"gaLsﬁﬂﬂuﬂ
w1, 2558 waelisunsayslinaideusiiuem andwinnueny
NTINMIDWNTUBLEN NIEVTNENDIUFY Useimellne Slaud
30 fanew .¢f. 2560 laaneidavushmsuen 1C 30/60 (NBC)
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aamm%ﬁuﬁ’mauﬁmu CD 38 %@ﬂimgagﬂhﬂmwmmm
U289 myeloma cells InevhWifiamsyhaiy myeloma
cells WUNILLIUWMT antibody induced cytotoxicity ‘ﬁzd
complement-dependent cytotoxicity (CDC), antibody-
dependent cell-mediated cytotoxicity (ADCC) kag antibody-
dependent cellular phagocytosis (ADCP)*

ANMSFANE phase I Way phase I h@”ﬂwm@”%’um
Daratumumab VLGﬁLﬁ mMaéinm GENB501 tkag SIRIUS wu
mysumumanagauansditwlaioums Widea (pre-
transfusion compatibility testing)” ® Tpenanasnzed
;ﬂmwwvlmumaﬂma positive WMIVAEDY indirect
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mneasay IAT Mmi‘vh antibody screening, antibody
identification, crossmatching Wa¢ antigen typing ¥iath
Wlasnnuuizasusedanuaiimsugaseanyas CD 38
Wwri v AeUARTENE S anti-CD 38 9MneN way CD
38 Uuhrasidindanuas laelffisenauief antihuman
globulin (AHG) phase yWiifena false positive Tums
nedau AT Falmanagouensdiiwlanaumsliidan
wuln@asldssnsnmidasidaoasliihald dufu
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neseuUmmasasthe’® m3ldloulss! wypsin 32ty
La%\lﬁﬁﬂﬁuﬂ \lﬂgiLﬁ bromelin, ficin Wag papain® e cord-
blood red cells MiuaaumInasay IAT waym3 i soluble
CD 38 antigen 138 anti-CD 38 idiotype’\iNa neutralize
¢ Daratumumab luwaasngiheraumsmasay IAT uag
el F(ab") 2 Fragments'® 983 Daratumumb aUAY CD
38 UUALTARLIAARALAITaUMTTAFAY TAT

AawinsULRMS Reference Laboratory MeAmngenaes
MITNATADN AUCUANLFNENSASTIINENLNE N ANenat
wfiaa liRnmanesaUlummesaueMtlataums

v A dl YAl ) R
Ti@oamaummsnlafinmsunsih lumsfinmans Chapuy
CI, et al.” ezl INeYas American Association of Blood
Banks (AABB Association Bulletin #16-02, Mitigating
the anti-CD38 interference with serologic testing, 13
January 2016) arAAMITUMUMTaEoLRawmM3 IR
\Rama1nen Daratumumab loe3s antigen matching ILag

X ) PERT A 2o
DTT-treated antibody screening i &,\Jlih BN s lAsuen
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61‘1/Lmiﬁm:ﬂ phase 2 trial SIRIUS NN3183%Y8N Chari

A et al? usoshiiFuirfihefleuen Daratumumab dole
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Fuiengeiesosay 374 lawennaulunisliifonsasy

1e1le5uen Daratumumab %ﬂi@ﬁlﬁ@yﬂ’m relapse/refractory
multiple myeloma azmnndwﬁﬂwﬁﬂﬂ Wasnszeziazama
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mLﬁwuazgawuaﬂmmmmymmﬁmmma@hmatmaﬂmw
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s Wiaeevae i lulsswemnafiagins e Daratumumab
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1. wwamsmsnageauanadiiuldnaumsliifaadusy
HihelaSuen Daratumumab Tulseweninadssy

Tumssnmsfihefldsumsifiaseiudulse MM fagle

Sum3snmeeen Daratumnumab SASIWENNARET Lwne
til o £ U % % :ﬂl 1 (% 1 A A
hmasnmyiheasaauainedauasadnaeadansie
7fin EDTA 153163 6 mL ffiunewlasumssnmensen
Daratumumab shesioslifnmsnmensidaaynmelain
A ¥ A A 1@ % 1 A 1 EZ £
asfimsliiaenvsaifieny dhathadannanlasumssnm
e Daratumumab 4% kA3UN139333 ABO typing, RhD
typing, antibody screening, DAT ¢ antigen typing
(C, ¢, E, e, Mi*, JK, JK®, Fy", Fy*, S uag K) Uavastiudin
Wlyssuvasswnemasmmnamadon

vdsnnthaldsuenuduaziiudosiumesnmneems
Tidan smmsidanazymmesey DTT-treated antibody
screening WA antigen matching fowaedan ithe yn
MINaFaY DTT-treated antibody screening Elm”ﬂm positive
visorleflsifnansany alloantibody Bus) Fanetae Ay
Lﬁmmsmaau DTT-treated antibody identification Wae
DTT-treated crossmatch Rausaidan viugihy feq
Fumamsle (Figure 1) MNARRL RTINS
1435 column agglutination test (CAT)
2. 351150199 DTT-treated antibody screening and
antibody identification W& DTT-treated crossmatch

shhaehadansihefidu EDTA blood 154199 6 mL a1
Thafieaiga 3,000 rpm W% 5 Wi donenifmmasnuag
WAHRDALAI WARINEIAYANE phosphate buffer saline
(PBS) Tnudl Solution A fildanmaiades NaH PO _H O
(Merck K GaA, Germany) 22.16 g Waanu distilled water
1L aglelifi 0.16 M monohydrate uag Solution B l¢ian
MSOEIN NaZHPO4 (Merck K GaA, Germany) 22.7 g
WelnU distilled water 1 L %”L@glﬂu 0.16 M anhydrous
&S PBS pH 8.0 wissslaeld Solution A 5 ml, WaNiy
Solution B 95 mL way PBS pH 7.3 wistimlaeld Solution
A 16 mL W&NU Solution B 84 mL §h%5UmMsLe3ey DTT
0.2 M ¢ nmswe5es DTT (Sigma Chemical Company,
St. Louis, MO, USA) 1 g WAy PBS pH 8.0 1331615 32
mL wan lidiudnuss aliquot 1d tube @y 1 mL WiaN
s fnnany fa 1 8 san et bl freeze
it -18°C

N1901999 inhouse-DTT-treated antibody screening

@ N screening cells O1, 02 (0.8% SELECTOGEN,
Ortho-Clinical Diagnostics, Bridgend, UK) wag O3 (Siriraj
Mi(a+) Di(a+) screening cells) e8I inhouse-DTT-
treated red cells @& DTT 0.2 M pH 8.0 I@&ﬂ‘ﬁ%azﬁﬁ@
RoaLeNLFIN®T 1 dn ﬁmﬁﬁ%mﬁu DTT 1331915 4 dm
‘m\t‘ﬂ 1ncubate SL‘LL heat block ‘Vl@m%ﬂ&l 37°C w1 45
W MNTBIRaE NSS 160 4 s Waseenni 0.8%
Lﬁﬁaammaamm el ID-Diluent 2 (Bio-Rad Laboratories,
Switzerland)

® @31y ID-Card LISS/Coombs (Bio-Rad Laboratories,
Switzerland) label 01, O2 Wag O3 LN 0.8% LﬁﬁaﬁLﬁmLﬁaﬂ
1Ag O1, 02 Uag 03 71 treat #At DTT wéh 1321915 50 uL
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Before Daratumumab
administration

Mandatory blood bank notification and request for
pre-Daratumumab-treatment testing

3

ABO grouping, Direct antiglobulin test
Antibody screening
Antigen typing for C, ¢, D, E, e, Jk?, Jk®, Fy?, Fy®, S, K, Mi®

After Daratumumab
administration

Pre-transfusion compatibility testing request when the patients require

red cell transfusion

3

ABO, RhD typing

DTT-treated antibody screening

Check previous record of
antibody identification

Negative

|
Positive

DTT-treated antibody identification

ABQ, RhD identical
Antigen matched (C, ¢, D, E, e,
Jie, Jkb, Fy?, Fy®, S, K, Mi?)

+ Immediate-spin crossmatch

ABO, RhD identical

Antigen matched (C, ¢, D,E, e,
Jka, Jkb, Fy2, Fyb, S, K, Mi?)
DTT-treated IAT crossmatch

Figure 1 Protocol of the compatibility testing for MM patients before and after Daratumumab administration

mﬂﬂ?m@mwmamﬁﬂaa@”ﬂwﬂ%mm 25 uL vhl1) incubate
1‘% ID-Incubator 37 SI (Bio-Rad Laboratories, Switzerland)
ﬁaqmmﬁ 37°C 1 16 W7l Mnvisutiilys D-Centrifuge 12
STI (Bio-Rad Laboratories, Switzerland) W% 10 W#i 52
HALNIENIUNQN

maudanamsasa

® ) DTT-treated antibody screening IHaaY Wand
MNa antibody screening f’fw,ﬂuau I@aﬁwamﬂmmﬂmi
\lﬁym Daratumumab mmsﬂﬁlﬁa@mm ABO grouping,
RhD typing La¢ antigen typing ma@@”ﬂwﬁmmmmaﬁau
\lﬁyfu &1 Daratumumab

® 1) DTT-treated antibody screening WHALN W&o
1@ antibody screening 909 e lviNanInasy Ry
manegay DTT-treated antibody identification §18 Lﬁam
#iaa alloantibody siaiinifanuasiiuradmasihe uay
yhmmasey DTT-treated crossmatch Maeidaniinidon
uasresrUsMadent ifanfiawsiefieseiuueuduedi
wilugfihe uazmameseudaslinaay Ssazenananliidan
Tugfthe MM #ilet50en Daratumnumab 16}

115111 inhouse-DTT-treated antibody identification

® 11 panel cells (Siriaj antibody-identification panel
cell T or Siriraj antibody-identification panel cell II, Siriraj
Hospital, Bangkok, Thailand) m%ml:flu inhouse-DTT-
treated red cells LL@%W@ﬂ@UﬁUWﬂWﬂNW@G[}ﬁJ’M @1184%%@@%
WAERUMIYN inhouse-DTT-treated antibody screening
LL@iL‘]JgEMLﬂusL% panel cells W% screening cells

® 1 antigen typing Wofushafiouasuanfiuafaae
A% conventional tube technique (CTT) 38 CAT I@m%u)
atrusflonasuanfiuadiile

A15M inhouse-DTT- treated crossmatch

o \dandathafiafanuasasfuineidani i
Tyt mwﬁﬁ@ﬁmﬁuLLau@uaﬁﬁwﬂu@ﬂa&mm’%&mLﬂu
inhouse-DTT-treated red cells LagnagaUALUNAETDY
@”ﬂ’;amu%umawﬁwﬁmﬁumiﬁw inhouse-DTT-treated
antibody screening wiildathadaifanunsasisae
\AaaLvY screening cells Iagmanasausasikaay 3919

wiheler
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MINILANAUNNAITAMIY control mugjslmmau
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WL 2660 AUTPRUNTHMAN W.6. 2562 aLlTayaN
AT ALALLEAINA lRIIDLaY YERMNANIALNAL NARNT
Aan [ 2 YA a v Aa
enatnasmasnmemems iaeatszdulag l4msadi
. DA% Ve - .
@ hemoglobin s IUNRAlA3UERARALAAeNIMT I
2 6A A 2 A
MUTraRmRenNMa leSUIaa

TN LA NN LN AN TN DTN
Myt luen AnNEENERS TN AL WaTui
17 W% W61 2561 Aeey COA no. Si 266/2019

NANSANIA
v b2 tﬁl Lo (% %

NNMITILTINTYANLY MM Alasumesnneneen
Daratumumab GIUGAaUNINMNAN W.6. 2560 AUNIAU
WOBMAN W6, 2562 flsmentnadaa ﬁ@”ﬂmﬁﬁ%mm‘;
FrnauIunaau 31 318 Whaweane 11 e (3eay 35.5)
et 20 18 (588 64.5) mmﬁmadm&; + andies

A = ] A 1 [~

WUN@ITIH AD 60.9 £ 10.5 T urienamaidon wuddu
group O MW 13 el (SpeaL 41.9) 38989814 group B
3 11 318 (398ag 35.5), group A 114 6 T8 (58aY
19.4) Ua¥ group AB $113% 1 318 (308a% 3.2) AL 5
Uaeduau 30 118 (Soea 96.8) (Duny Rh positive wasdly
118l Rh negative W& 1 T8 (50882 3.2) ANa19T0932LE
nasusENITassaunaE [@5Uen Daratumumab fa 42
A (7 A o A b2 :SI Lo (9
et 27 T (Wee 20.0-59.0 1haw) WU&JU’JEJVIVL@T]Jmﬁﬂm
el autologous hematopoietic stem cell transplantation

JNNauaLsUeN Daratumumab 314 11 18 (308182 35.5)

WALANMINATNNMIININAIEEN Daratumumab ANEIYD
SYHLIA WMINeLEN Daratumumab @9 20 §a9i (Rde
1-67 dor) laeennanswast5anmen Daratumumab 711413
M33N1A8 1,000 AAANTN (We) 400-1,400 AaAnsa) kagen
NANUDITLIL N M TAAMHaAIIN WimssnIene
¢ Daratumumab A8 10 \0an (Wde 1-26 Waw) (Table 1)
flaumssnmneaeen Daratumumab WURL3Y 2 118 (388
8% 6.5) AWALINYINMIATIA antibody screening wazile
¥NM301773 antibody identification wundln anti-Mi® 919 2
U t:i A A 1% v
N8 I@a@mwmaaaﬂ 29 T8 (3away 93.5) MNaaLTas
361979 antibody screening ANKLheviviae 31 Nefisd
Y U ¥ A a Y o til
AvReMNIITlANan i Aae Npthedwin 18 e 19311
DAT Uaswy 3 18 (30882 9.7) liatin (Table 2) uavka
ANMINTI antigen typing WUNAphe 12 18 (Soway
t:i v Y :il s A Y A ‘i‘
38.7) lamaviaunisasay 10 mﬂmmaa@mmmmimﬂw
a a @ A Y Yo v A 1 A 1A
mLLau@wmwumLmLamLL@NLﬂﬂﬂﬂ%”[@ﬂu;mmwmaﬂanmaim
A A t:i P =) v a a .
Lmummwmmw@mﬂmmeﬂamﬂa‘muauma@ (antigen-
matched donors) lneifeuruemsmnassuauianlusine
A \1 12 e \/L Yo A v | VL Yo
Weneuing”? anUsiimsiasuientadsihenaulasums
Snweaeen Daratumumab & 24 T8 (SR8AY 77.5) iU
a A Vs A 1 o zd b
wefllse iR lesuidonmnon LLazslummmwdm&J 12 98
v ::1 E29 A A 1 EZ% £
(3ouaz 387) Alasuidaameln 3 Waunaulasumasnm
feleN Daratumumab
MAATUMT3NAILEN Daratumumab Jxihedmasion
o £ ) Lo A a v
NUIU 23 98 (38RE 74.2) ue lesudaniiies 22 e (908
82 70.9) WayhmnTa antibody screening WUGL%”Na']_I’m
° Y aa A o ama Al wm 2
Yiamaa meAs CAT Janarassruliisenilae 1+ Ha 3+
Wasklans7a@e inhouse-DTT-treated antibody screening
v 3 % b tﬁld wA
wulsiaauviaviag anIULE 2 e NHUsEiRneaTIRny
anti-Mi® naulasumssnmeeen Daraturnumab (Figure
2) LRYWANISYN antibody identification I@EJEL‘I?/ non-DTT-
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Table 1 Characteristics of multiple myeloma patients. (N = 31)

Characteristics

Age, mean + SD, year 60.9 + 10.5
Sex

Male, n (%) 11 (35.5)

Female, n (%) 20 (64.5)
ABO

O, n (%) 13 (41.9)

A, n (%) 6 (19.4)

B, n (%) 11 (35.5)

AB, n (%) 1(3.2)
RhD

Positive, n (%) 30 (96.8)

Negative, n (%) 1(3.2)
Stage of disease

Duration of MM diagnosis, median (IQR25, IQR75), month 42.9 (20.0, 59.0)

Relapse refractory, n (%) 30 (96.8)

1* Diagnosis ISS 111, n (%) 1(3.2)

History of autologous HSCT, n (%) 11 (35.5)
Daratumumab treament

Daratumumab dose, median (min, max), mg 1000 (400, 1400)

Duration of Daratumumab treatment, median (min, max), week 20 (1, 67)

Median follow up time after 1* Daratumumab median (min, max), month 10.0 (1, 26)

Table 2 Red cell antibody screening before and after Daratumumab treatment

Before Daratumumab treatment, n (%) After Daratumumab treatment, n (%)

Red cell antibody screening n=231 n=23
DAT
Negative 15 (48.4) NA
Positive 3(9.7) NA
Not tested 13 (41.9) NA

Antibody screening

Negative 29 (93.5) 0
Positive® 2(65)° 23 (100)
Grade 1+ NA 3(13.0)
Grade 2+ NA 15 (65.2)
Grade 3+ NA 5 (21.7)
Predicted phenotype matched donor < 10% 12 (38.7) NA

DTT antibody screening
Negative NA 21 (91.3)
Positive NA 2 (86)

® antibody identification, #26 = anti-Mi®, #31 = anti-Mi*; " antibody identification, #26 = anti-Mi*, #31 = anti-Mi*

NA = not applicable; DAT = Direct antiglobulin test
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(DARA only) (DARA+anti-Mi?)

BF—

Non-DTT-treated
screen cells

Inhouse-DTT-treated
screen cells

Figure 2 Representative results of antibody screening by non-DTT-treated or inhouse-DTT-treated screen cells
using CAT technique in MM patients after Daratumumab administration. (A) Sample (DARA only) and (B) Sample
(DARA + anti-Mi") agglutinated all three non-DTT-treated screening cells. (C) Sample (DARA only) agglutination
was eliminated by inhouse-DTT-treated screen cells. (D) Sample (DARA + anti-Mi) agglutinated Mi®-positive
inhouse-DTT-treated cells O3 only. No agglutination was observed with Mi*-negative inhouse-DTT-treated cells

01 and O2
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Figure 3 The result of antibody identification of patient who has been detected anti-Mi before Daratumumab
administration. (A) When performed non-DTT-treated antibody identification, the result was unidentified antibody.
(B) When performed inhouse-DTT-treated antibody identification, the result was anti-Mi* as a previous result

after Daratumumab administration
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Table 3 Red cell transfusion before and after Daratumumab treatment

Before Daratumumab treatment, n (%)

After Daratumumab treatment, n (%)

Red cell transfusion (n = 31)

No history 7 (22.6) 9 (29.0)
1-3 units 15 (48.4) 8 (25.8)
4-6 units 3(97) 6 (19.3)
> 6 units 6 (19.4) 8 (25.8)
Red cell transfusion in last 3 months 12 (38.7) NA
Mean Hb rising after 1 unit of red cell transfusion

Male, mean + SD, g/dL NA 1.03 + 0.69
Female, mean + SD, g/dL NA 1.35 £ 0.71

NA = not applicable
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