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Abstract: The Association between White Blood Ceil with CD 59 Expression upon Surface in Peripheral
Blood and Therapeutic Response to Anti-CD20 Antibody in B-Cell Non-Hodgkin *s Lymphoma
Sirikajorn Taengdaen, MD.*, Ponlapat Rojnuckarin, MD.**, Tanin Intragumtornchai, MD.**
*Medical staff, Medical Department, Maharat Nakhon Ratchasima Hospital, Nakhon Ratchasima
**Division of Hematology, Department of Medicine, Chulalongkom University
Nakhon Rach Med Bull 2004:28:27-35.

Background: Although Rituximab is effective treatment for B-cell non-Hodgkin lymphoma, the exact mechanism
of its antitumor effect is unclear. One potential mechanism involves complement-mediated cytotoxicity. The usage
of rituximab should be considerably selected because it is very expensive. Objective: To assess the association
between expressions of CD59 on white blood cell surface in peripheral blood and outcome after chemotherapy in
combination with rituximab treatment in B-cell non-Hodgkin lymphoma patients. Patients & Methods: Patients
with B-cell non-Hodgkin lymphoma who received treatment with rituximab plus chemotherapy at King
Chulalongkorn Memorial Hospital from August 2001 to October 2002 who gave informed consent, were recruited
to the study. The patients had received physical examination, blood test, radiographic examination, bone marrow
study and the expression of CD39 on white blood cell surface in peripheral blood was determined by flow
cytometry before rituximab treatment. Patients were classified as achieved complete responses (CR) or no complete
response after complete treatment. Result: A total of 47 B-cell NHL patients were included in the study. The
median age of the patients was 53+SD years (range 20-77). The histologic subtypes were diffuse large B-cell,
follicular small cleave, and small lymphocytic 89.4%, 8.5% and 2.1%, respectively. The frequencies of patients
in low, low- intermediate, high- intermediate and high risk groups according to the international prognostic index
were 8.5%, 19.1%, 29.8% and 42.6%, respectively. Twenty-five patients (53.2%) received rituximab plus CHOP.
Thirty-six patients achieved complete responses (CR), 11 patients obtained no CR. Mean CD59 level were not
significantly higher in non CR group than in CR group (55.3%, 40.57%) (p-value=0.13). Conclusion: Expression
of CD59 on white blood cell surface in peripheral blood dose not predict clinical outcome after rituximab treatment

in B-cell non- Hodgkin lymphoma.
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fiivas

yeFdeanimAs riinuou-geaTaY (B-cell
non-Hodgkin ’s lymphoma: NHL) stlusizi3 aneseuy
Tanninorfinutesiigaludihe’ing giansainh
1 2.4 Aodszng 1 uauau® unasgrumssnm
Tuilogtinldus msldouadiniadanlszneudaon
cyclophosphamide, doxorubicin, vincristine, predni-
solonne (CHOP chemotherapy)® M35 nmp}'ﬂamém
dunznguidsedunatsn international prog-
nostic index (IPI) o CHOP ﬁiﬂmﬂﬁﬂﬁ’ﬁﬂ’wﬁ
§ATIN550ATIATLELO13 (long term survival) 1 5
1 Jevaz 6070 waz 40-50” mwd iy dalungy
séwqaﬂmnm\mazl?}mqq NUBATINIIDATIA
szozem Sesas 26 Fedadedniuilynuasdeans
SBmssnuiiaan T latimswenewfinuvinges
masna q fildkadniigas cHop

NHL flioufinuuufnaedisumzie Clus-
ter of differentiation 20 (CD 20) FI9WUVUANTAS
Augdszozmadady (precursor cell) yuilluad
#1130 (mature B-cell) Taodi cD20 wu'ldunnns
Yovaz 90 vaadfile NHL® miiflves CD20 de B-
cell §4 linswaneu ua cp20 dhuthwunedwmsy
M3 3n¥IRwNs a3 19iifuRU 15A (monoclonal anti-
body (mAb) immonotherapy)

Tudt w.a.2540 1R%imsNaMT chimeric anti-
CD20 mAb #30i50n71 rituximab uazin 195nu
Atlae NHL i@ low grade 13® follicular B-cell 32y
fums Ivuaiitinia nunldwad® Tasiinsaey
ausandiullawganeinamansuouiie
(o (histology) Hana'lnfi CD20 mAb fMidasad

2454 (anti Bcell effect) 59 linsuinisa Hnsda
ayAgmanalnerniieniy antibody-dependent
cellullar cytotoxicity (ADCC) 482 complement-

mediated cytotoxicity iAUdR Q™ rituximab (3
mAb#Fusni 5 umsuenunnesdmeITIas
1 dszmpanigemsmdmiusnyfile NHL

dmiv cps91iiu glcosylphosphatidylinositol
(GPI)-anchored glycoprotein ﬁl’i ‘lﬂf‘]Bg:l‘lJuV]ﬂMﬁﬁ
HnaauliAnes uNMIIANEAI0YBUYAE (cytolytic
activity) MAADIN complement® 21U CD55 %359
Decay-accelerating factor for complement ﬁﬂﬂm’ijﬁa
aAMIUANTaIEVOUYAD

msAnn luvaeanaasauansliimiuiwg
U89 rituximab Tumsnszqulinamsuanaaisves
iBadH 1M complement Tufftlau NHL iia follicular
Fansedufuguaniives CDS9 uazmsduds
CD55 %30 CD55 au1sauA1y'29ed rituximab
lumsaszdquldifemauanaarsveuzadriu
complement 14®

ol McLaughlin tazaaiz®® 510911
1319 rituximab (chimeric anti-CD20) 375 Hia@n3u
Aeasnawas madudoadidlaniazasa w 4
dlavitudilo low grade lymphoma il Tsnndud
166 318 wuhiovag 48 vesfiheneuauesde Isa
wazszvznmnlsaduiundinsnuunded 12
ou Fawamsnmulndinoeiy salvage chemothera-
py wilidodfie msnalunszqn (myelosuppression)
wudesnduaz lifiermsdhafisaguus by q
Maloney uazaaz"" WU10AIINTADBAUDIAD
M33nu1veaf1iae low grade B-cell NHL 71 145 ums
$n¥1A78 rituximab v iesas 40 Tasiiszazina
iR TsasiSumdssnd 10 o Czuczman
uazaz"? 51095 17 rituximab 33U CHOP
Tudthe Bcell NHL wundasimsasuausamiiiy
$ouaz 95 UBNING Coiffier uazauz™ wuins
I rituximab 320/ CHOP Mimanssnanild
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CHOP otvidmednihiodngniadnaludieg
914 aggressive lymphoma s1iduns dunst-
5390 uazauz ¥ waudile 36 sddinnu
i@oagansogalunanaunaat 1PT frudae
rituximab §21f1) CHOP @#@uf rituximab 330
ESHAP (etoposide, solumedrol, high-dose ara-C,
platinum) 524 7 a¥e wuhisasimsaoumuBIY
complete remis-sion (CR) fovaz 69

Hoqiuda1aTimsi rituximab an14luns
Sl B-cell NHL wintuhinlszmalnoudiifes
90T NN rituximab ABUTIAUWE MIrinnlee
dvannsanedseunsuInzauiudiouday
swsnniouwiosls

nsAnuniiBiaguszaadifeginliua
cps9 Mudsavzannsoldlumnoinseinanis
AaoUAUBIADNIITnYIRBauATINTAs WA
rituximab 1énTel Tavilaaundgnidihsiiasa
wutlSuu ¢ps9 luidorunezlinisaouauenn
M35nde rtuximab YoonidiinsaonulSuna
CD59 ipun

giheuazisms
¢ ¥ LA
ANy et e
9y M Vo k) 9
#il28 B-cell NHL nseiiasuntssnudae
rituximab 32uAsURTTIARGUBEITT NS
Anw1 lumieTafiaine madviewseans 1se-
14
wonnaqaensal Awd dannn we2544 G
AATAY W.H. 2545
3 o ] (=]
filhenniwlaumsasiesme asauden
matealfiamsan q lumsitdedulsnuasnion
wioulun1s5nm 32084 lactate dehydrogenase
(LDH) M3asasnmssduaznsnizase lunszan
dalumsgmsasuauesdensinuiezlsziiu

910 NMIATIITNAG NISATINTDA NIIATIVNIN
o uarmunizlunszgnluseiifsesTsnluly
nIzgn

qrsounfidniafil4l&us CHOP (cyclophos-
phamide, doxorubicin, vincristine, prednisolonne),
ESHAP (ctoposide, solumedrol, high-dose ara-C,
platinum) M350 fludarabine+cyclophosphamide Ty
ﬂmﬁanqmﬁuﬁummn%umzﬁmmmsﬁnﬁu
Tsn

matinmIns1om CD59 ldendeis

dileldTumsinzi@eaneumsinm Tav
wizldasiudeandad) EDTA uassiudesundou
immunofluorescent N1Y1U 2 i';'ﬂm Taol¥ mAb
§1u712 vooa Taovasadi 1 1ueuAusfde CD4s
Frezdumzdetoufnuveudaioavnynyiia
uaz gi/g2 e diilunananiugy waead 2 14
{touAUDAAD CD45 Hay CD59 Tagii CD45 9zdn
amnvgeolsmauFAAe) (flucrescein isothiocya-
nate) @71 CD59 yzAAnaNNgoBIsmaUFaRY
(phyoerythrin) i llasandamntes flow
cytometer Iinaiiunlefidudiimdonuniliua
ANy CD39 AerndiaioRu IHaMLA

gaanSlumsinne

Tuiindeyafiheifordu me ety dnuuzya
f’l'lﬂ")ﬂ‘lﬂﬂ‘lﬂﬂﬁlﬂdllfﬂlﬂﬂ International prognostic
index MyUsziiuszuzuea 15 (staging) M3seidiu
AUITONNAITRINGIATU52913U (performance
status) AITINIZATIVIUNTZAN guntiiniadi 185
WS CD59 vuANsadsdoav I luifea s
Jnszimeadadmiudoyndeiosio student t
test dudoyaFanuninly Chi-square test
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fsrvannuiililunsfion
International prognostic index (IPI) Wums
sziiunsennnsaininouanosdemssne lag
w18 1Buadn (ow risk), idBadnhunans (low
intermediate risk), {09 na1 (high interme-
diate risk) ua:tﬁ'mqq (high risk)
mydszminszevoalin (staging) Y99 Ann
Arber™ flunisdszifiuiedendinisowai
mngay saiaiunasilumsisaumsasy
auesnems iy delsznendromsdnilszia
A52939N1Y A3INUADA MsATINAMEINIAmans
youitaio M3as2v lunszanuazaIImeesed
mydsziivaussonmmsMneiaslszsriv
(performance status) WUMsUssluauIsON YO
éﬂquiﬂu"la’r'mm Eastern Cooperative Oncology
Group (ECOG)"®
0 aWITMABATINAN 9 NAeunTile
Tne luGivesna
1 Waunsamfenssusinepusann us
gansomnvinsdsedriula o e sl
AN NTH
2 1au W I8 Yaumded e ua liaanse
i eguideaioenifouaz 50 veuraau
3 quavremaed e luiindiia desegum
dyannniosaz 50 ¥ouIaiy
¢ amnsavamaoaues Idin aguds
ABOALINT
msapuauDIAeMISAY I wauiiy
1. Complete Response (CR): HAIMIFNMI it
s 1nge1mTuaseImMsuaaIvey NHL uaznans
avrmuipaliRmannzmausnessiinoRnung
Aeumsinwegluinuailng
2. Partial Response (PR): HAN135n¥13N13

anavvedsen Isania ldaunnimsaminudosas
50 uaz litiseaTsalvy (new iesion)

Han1IAnYY

wugihovamun 47 510 3 185umssnndae
oA NIAT WA rituximab TuTsanemnayming-
nafAsAReuRamIAL . 2544 B4 AoInU WA,
2545 iWlumstane 27 11 (Fovaz 57.4) nemdla 20
510 ($ovaz 42.6) nd 53+14 T (o 20-77 )
Taedi 1 ifunguidoeg 20 116 Govas 42.6) ngu
doagahunan 14 510 Gevaz 29.8) nauidod
thunata 9 516 Gosa 19.1) taznguideedn 4 110
(Fovaz 8.5)

fredmIng 185 ums§nu1dao rituximab
sufueuniitiagas CHOP Sevaz 53.2 dnwme
mqqamtﬁmﬂmﬁn%’uamﬁmﬂaﬁau'lﬂm:%’aﬂaz
89.4 11l diffuse large B-cell (DLBC) wamsinwn 14
CR 36 510 (3ovaz 76.6) li'ld CR 11 510 Fovaz
23 4) famsndt 1 il uifiensznaosngu'l
uaNuuAnAInuTuey, mea, IPLLassHAMI SN
Fams1aii 2

3 CD59 vvRuvadtiaEsav1n

USunaumdeves cpso Tunguit Cr nudes
0z 40.57 Tunguit 18 cr $ovaz 5531 Tauil
AuANANBINIITIF AN 1Eada (p = 0.13)
Fagali 1

130l

Rituximab (14 chimeric mAb #wmizfiu B-
cell antigen CD20 Huilu mAb #asniildlunis
$nu1 B-cell NHL laonalnmisdedmueiSadaly
nywwiven Wetuiuistunsnszduliinants
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N=47
Mel 510 (%'auaz)
o 27 (57.4)
i 20 (42.6)
ewnde ()
dnvaiznngameimamand
vaaitaite (318) (Goeas)
DLBC” 42 (89.4)
Follicular small cieave 4 (8.5)
Smal! lymphocyte 1(2.1)
International prognostic
index (310) Fovaz)
103 20 (42.6)
iosgalunan 14 (29.8)
iitvesdnhunan 9 (19.1)
@ 4(8.5)
s8A1 LDH (570) (fovad)
Unf 14 (29.8)
wINA 1 N 33 (70.2)
madsziiiuszozveslsn (310) (Fouaz)
12 10 (21.3)
34 37 (78.7)
mIdTzduaussonInmsm
fetaTilszdiiu (510) (Sevaz)
0-1 44 (93.6)
24 3(64)
Bone marrow involvement (510) (%’ ouaL)
Taidl 23 (48.9)
T 24 (51.1)
i 185y (510) Govaz)
Rt + CHOP* 25(53.2)
R + CHOP + ESHAP§ 17 (36.2)
R + Fludarabine + Cyclophosphamide 4 (8.5)
R + ESHAP 1.1
wanissn (510) Govaz)
crlil 36 (76.6)
Non-CR 11 (23.4)
* DLBC: diffuse large B-cell,
t R: ruituximab,
#+ CHOP: cyclophosphamide,doxorubicin, vincristine,
prednisolonne

§ ESHAP: etoposide, solumedrol, high-dose ara-C, platinum,
Il CR: complete remission

LANADIBYOUBARHIY complement ¥4 rituximab
Uiy CD20 vuAvBAwATUAARANITNIZAY
apunaudIilinsuanvoasad flegiuiims
14 rituximab Tufiho B-cell NHL ethaunsnanoia
Tueanaasaiaz lugilao B-cell NHL filgndie
wasauuiladaion

ATAATZAY CD20 UuANwsaasy Ifnsaou
ausaenssnuanad v Tudilae chronic lympho-
cytic leukemia (CLL)"” wenvniimsdnnlu CLL
ueras I DT naves CDs9 v duRusiy
AITABYAUBIABNTT T AWIAY rituximab TaoalTuar
84 CD59 uuRuFad unguit inevunussdents
fmnganhinguiinevauesdemssnm®

Tunguéthuitld cr uaz '8 cr hifiny
Amnviwﬁu“luﬁﬂymzﬁ’ugmﬁﬂﬂ uaz Ny
YSinaumBeves cDs9 Tunguit 14 Cr (Govas 40.6)
wiosndinguhila cr (Jeeaz 55.3) ua hitinruen
Aannada FadshiewsminlSua cpso
nenTaIMIABUAUBIReMI SNt uaTiinia
$20 rituximab Tugi)1o NHL 14 Tasnaminsie
D59 falinuauaneseviisanInn

1.M3UEAAI CD59 UUAIVOS tumor cell 819
ludunusiunlSue cpso lunszumien

2.4 complement inhibitor Su ninANsad
usseweziiafeadestuilefovnetied aau-
f)i complement- mediated cytotoxcity ‘ﬁﬁﬂljﬂ 13150
afuwla

3. ma lAMsA 159984 rituximab Tivatena
In Tavfige g umsdnzefie ADCC uay
fisnmaronalnfigelins

4. mnfihedinuds hianefivzuana
TiruaAnAN
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mmafi 2 uSsuidisvdihofinoveusuaz luneuaussdemssou

ABLIAUEY hinouaues pvalue
mr 110 Gonaz) 0.74
2] 20 (42.6) 7€14.9)
Hia 16 (34.0) 4(8.5)
owman @) 52+15 57411 0.34
ﬁnuwzmwnﬂw"‘zmﬂmmi"lam‘fmﬂo (510) (Fovaz) 0.43
DLBC’ 31 (66.0) 11 (23.4)
Follicular small cleave 4 (8.5) 0
Small lymphocyte 12.1) 0
International prognostic index (318) (Founz) 0.34
doaga 13 27.7) 7(149)
idosgathunan 12 (25.5) 2(4.3)
@osdinnas 7(14.9) 2(4.3)
@ 4685 0
s2#U LDH (5) Govay) 0.46
na 12 (29.8) 2(4.3)
1 1m 24 (51.1) 9(19.1)
malsziiuszezvesIsa (510) Gesay) 0.09
1-2 10 (21.3) 0
3-4 26 (55.3) 11 (23.9)
msszdivaussanmmaineianlsziviu w) devar) 1.0
0-1 44 (93.6) 11 (23.4)
2-4 3(64) 0
Bone marrow involvement (518) (fsuaz) ; 0.49
Tidi 19 (40.4) -4(8.5)
U : 17 (36.2) 7(14,9)
m3snui 185y (110) Goens) 0.82
Rt + CHOP ¢ 18 (38.3) 7(14.9)
R+ CHOP + ESHAP § 14 (29.8) 3(6.4)
R + Fludarabine + Cyclophosphamide 3(6:4) 12.1)
R + ESHAP 1Q.1)- 0

* DLBC: diffuse large B-cell,
+ R: ruituximab, - '

* CHOP: cyclophosphamide,doxorubicin, vincristine, prednisolonne ,

§ ESHAP: ¢toposide, solimmedrol, high-dose are-C, platinum,
[t CR: complete remission
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