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CD20dim T Cell Expression in Rheumatoid Arthritis

Jong Wook Lee, M.D., Jung Woon Lee, M,D,, Hyon Suk Kim, M,D,,
Oh Hun, Kwon, M.D., Soo Kon Lee, M.D,*

Department of Clinical Pathology and Internal Medicine*,
Yonsei University College of Medicine, Seoul, Korea

Objective: This study was designed to investigate CD20dim expression on T
cells between healthy control subjects and rheumatoid arthritis patients and to
investigate the association between CD20dim T cells and clinical manifestations
in rheumatoid arthritis.

Methods: Peripheral bloods from twenty seven healthy controls and twenty six
rheumatoid patients were evaluated by dual color immunophenotyping. We used
IgGla and IgG2a for negative control, then, divided T cells and B cells on
CD3/CD19 combination. And we evaluated two subpopulation CD5+CD20dim T
cell (CD20dim T cell) and CD5+CD20bright cell(CD5 B cell) on CD5/20 combina-
tion for comparison. In order to correlate the CD20dim T cell datas with patien-
t’s clinical status, patients charateristcs such as age, disease duration, morning
stiffness, rheumatoid factor (RF), and antinuclear antibody(ANA) were
reviewed.

Results: The mean percent positivity of T cells(CD3) and B cells(CD19) in 27
healthy control donors was 63.2 * 7.7%, and 11.4 £ 2.6 %. The mean percent-
ages of CD20dim T cell and CD5 B cell(Leul) were 2.3 £ 1.0% and 1.4 + 0.9%
and upper limit of reference values of CD20dim T cells and CD5 B cells(Leul)
that calculated from normal healthy controls were 4.3% and 3.2 %. Compared
with healthy controls, CD20dim T cells were significantly elevated in total
patient groups(4.4 + 2.7%, p< 0.01). and significantly increased more than
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upper limit of reference values in eleven of 26 patients. Compared with

CD20dim T cells according to disease duration, disease duration of most
patients(10/11) with elevated CD20dim T cell were less than 2 years.

Conclusion: The results indicated that CD20dim T cells were expressed at low
levels in healthy controls but elevated levels of CD20dim T cells in rheumatoid

arthritis patients were observed and close relationship to CD20dim T cells

expression and disease duration was noted.
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H BAIZe HAJMARI CD20(Leul) & SLE
EFAE )83 FAZENGAN TR 222
Yetvd e, #FFol ¥ CD20 AEIET
(CD20bright cell) 3 CD20 °F&&T(CD20dim
cel) o} EAshH, FAANAM CD20 ALHETZL
9.2 + 3.3 %, CD20 2P&dLL &4 2.4 + 1.5%
2 dgo] "ol TRFYlr CD20 FEdAT
23 Wiz CD5 B ¥Z7(Bl) o] 2= Hl&
BARom®, AFPFAY FAE EHVNE o83t
o CD2024 TAXES Hlad 23 CD8 dolad
A CD20 FZ&ET %ol 57%°lA3, CD4
o|"A] CD20 °Fd@E ol 35%°]014 CD20Ed
Z AEZE THX(CD20dim THAX)Z majsfof g
tn stdoh. §4 TEHZTE (B aA A
CD20dim THZ7} A4 2@, o] A8} &
el AL F2 FAshed]l &olFE HuH
o ol TH RN LHSE CD20dim THE
o A4 7ot gL WA Hirt glvh

A7iA A gke] Wl B¥Eo] gle CD5 BAl
¥ (B1) ¢ w53 WIE=2 CD20dim THE7 228
de A HAste AL Fr2E Ao o9 £
AFAe B E FelElad EE A ¥
4o CD20dim THETS LTAFIE Lot
3, FriEag FEEEREA CD20dim TH X7
o] P ddde] olE #¥Yol e AE
A7stnzt sk

Chat o
1 o

1995 9€RE 1995¢ 10971 AlR@dwe
Watel dg Frielag ddd 84 3 268 e
ddez ot e 8= @At 2%, x4 241
olAH(Table 1). FAdEzLL FAa 149, oA

Table 1. Pateints profiles

Patient
Male 2
Female 24
Mean age(mean *= SD) 44,7 + 11.6%
20-30 years 2
31-40 years 10
41-50 years 6
51-60 years 6
> 60 years 2
Disease duration
{1 year 6
1-2 year 10
2-3year 5
3-10 year 3
> 10 year 2
Treatment
MTX + HCQ + NSAID + Steroid* 11
MTX + NSAID + Steroid 6
HCQ + NSAID + Steroid 5
NSAID + Steroid 4
Leukofiltration 2

*MTX methotrexate, HCQ:hydroxychlorquine,
NSAID: nonsteroidal anti-inflammatory drug
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13 o2 HAAHL 33.941(25-644)) o1 2t
2. HAAz

Aol 2x¥dE EDTA vacutainer®
o] g-8le] 4 mLE ANF/T F 4A170¢el FAEEAN
< A% AXYE Ach AE 100 4lol 10 4Le)
fluorescein isothiocyanate (FITC)$} phyco-
erythrin (PE) ) %38 3 9AdZE84IH S H
7¥8ta 227t vortexZ & EFT ¥ 308 4°C
o 23t 104 A 2,000 42l RBC
lysing solution (Becton Dickinson Immunocy-
tometry Systems, San Jose, CA, U.S A&
HANBF A 1083 Al gLt AYrs o
s BAIAE 378 1800 rpmez YRS
AAF o, AE9E MY ¥, PBSE 2mLEA
7¥ste] 3237 1800 rpmo g 23] AAEYE sy
th, AL FYdtd A@H] 50 AR )
% 500 L9 1% paraformaldehyde® 718l
AT F FAEZENEE A WA AFERE

st
3. ZA} by

1) FMZEEA7|

olFFAIY AARHBAAE A% FATEN
71 FACScan(Becton Dickinson Immunocy-
tometry Systems, U.S A.)& AH438lsiz, 24
z23YP L& LYSIS II(Becton Dickinson

Immunocytometry Systems, U.S. A.) & Al-&8}
A,

2) A2k

B AT A& ALY % Becton
DickinsonAte] GUE24 YA E AF&3dt. &4
=2 FITCIgGla®t PE-IgG2a BUZENAA
€ AHEEIER, T X7 ddEe&d4ddse
FITCZ #¥9 CD3(Leud) 3 CD5(Leul)E, B
dx3 ddZEAHdA=s PERZ £33
CD19(Leul2) % CD20(Leul6) & AH&-siglh.

4, MUY

Table 2, Comparison with immunophenotyping results

of peripheral blood lymphocyte between
healthy controls(n=27) and rheumatoid arthri-
tis patients(n=26)

Healthy controls Patients
CD3 (%) 63.2+7.7 67.6t11.4
CD19(%) 11.4+2.6 9.7+ 4.2

Absolute count (/4l)

Total lymphocyte

2104.0£680.2  1961.9+606.3

T cell 1308.7£395.9  1348.1+563.5
B cell 239.7+104.7 184.4+ 89.5*
§ values are mean*SD
*p<0.01
Table 3, Comparison with subset phenotyping results

between healthy controls (n=27) and rheuma-
toid arthritis patients(n=26))

Healthy controls Patients
CD20dim T cell 2.3+1.0% 4.4+ 2.1%"*
CD5 B cell 1.4%£0.9% 1.5+ 1.2%

§ values are mean®SD

*p<0.01
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CD3/CD19¢] Z3¥& ol &3t THZF ¢}
BHZFY £8& UFUL, & 7Ee
CD5/CD209] Z3§ellA CD5+CD20dim A3
(°l8t CD20dim T Al¥) $ CD5+CD20+
bright (18t CD5 BAIE (Leul)) A%E &4
A (Fig. 1).

5. Bl detyd M

BA2E 7 BA9] o], WYL, ESR,
morning stiffness(MS), rheumatoid fac-
tor(RF), antinuclear antibody (ANA) S
FgHog AEdo] AGEHALY] AP L
Tt

6. SAIXZ| W

Aol 2 d4ddzte] CD20dim TA)
¥o| AL Fisher’s Exact HAAE& AH&&
gl CD20dim TH X9} HYERAA] B
A& Wilcox rank sum testE ol-g3lc}.



— f@FotE| 2832 A3E A2F 1996 —

=1

cApclysysiiw508220.11

[<] [=] cApclysysiduahows09210.07

11

&
s

“ C020dim T cell

" CO20dim T cell

102

9%

FL2-HVLZ- Height--~>

10 10
FL1-H\FL1-Height—>

103

100 101 102
FLI- H\FLI-HelgM—)

104

A)

Table 4, Comparison with subset phenotyping and other biochemical results

B)

according to duration

Fig, 1, Dual parameter contour
graph of rheumatoid ar-
thritis patient A) Control
subject, B) RA patient.

4

o

Duration { 2 year (n=16)

Duration > 2 year (n=10)

1. 2= oY=y

o HAEHY Hnt

pos neg Not % pos neg Not %

done pos done pos AWz TY
RF 15 1 93.8 7 3 70.0 =ZTZ(CD3)S BI=
ANA 4 7 5 364 0 7 3 0.0 ’?(CD].Q)Q‘] 33{:_?' E":l.'
ESR 9 3 4 75.0 6 2 2 75.0

. HlL. L

CRP 4 7 5 36.4 2 3 5 a0 O ]Ef % 63.2
MS 9 5 2 64.3 5 5 0o 500 T 7.7% 114 x%
CD20dim T* 10 6 62.5 1 9 10,0 2.6%¥eon, #¥AF
CD5 B 2 14 12.5 2 8 20,0 o TY=Ts}l BYX
* p¢ 0.01 T 67.4 + 11.4%
RF: rheumatoid factor, ANA: antinuclear antibody, ESR: erythrocyte sedimen- < 9.7 * 4.2%%
tation rate, CRP: C-reactive protien, MS: morning stiffness 3, Ad BT

Table 5, Comparison with subset phenotyping results between
healthy controls and rheumatoid arthritis patients,

Duration{2 year (n=16) Duration)2 year(n=10)

CD20dim T cell {Leu20)
CD5 B cell(Leul)
absolute count (/#)

CD20dim T

CD5 B(Leul)

Total lymphocyte

T cell

B cell

4.9+ 2.2%* 2.8+ 1.2%

1.5+ 1.2% 1.6 1.3%
97.6x 48.4* 49.8+ 20.9
29.3+ 21.3 30.5+ 27.2
2048.9+643.7 1902.3+532.6
1453, 6+660. 8 1214.4%369.1
193.9+ 80.1 183.1%100.4

§ values are mean+SD
*p<0.01
p<0.1
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= 8xe] F4 o
27 Hlasdte {elsiA sk
(p< 0.01, Table 2).

CD20dim TAIXe] Had3y|
'%% 2.3 + 1L.0%2 ¥ux o
XE Ho H3} 0.8%01A
4.2%9] dEvEE Jehy
CD5 BAIXE(Leul)+ 1.4
0.9% A} (Table 3). &AL
oA CD20 dim THXE H¥H&
o) BAFYE 4.4 = 2.7%=2 3
AEZ (2.3 = 1.0%)RG F
7HEAE ¥ (pd 0.01), CD5
BAIZ(Leul)s 1.5 + 1.2%=2
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Table 6, Comparison with subset phenotyping and other biochemical results accord- o

ing to CD20dim T cell

, 2deldq @
AzodM e & 10

CD20 dim T cell high(n=11)

CD20 dim T cell low (n=15) H% 19(10%)

o @AEe] 34

positive negative ND* % positive negative ND %

positive positive A AFeAn
RA factor 9 2 81.8 13 2 ge.7 T EOM B
ANA 2 6 3 25.0 2 8 5 20,0 % 29& Ve
ESR 5 3 3 62.5 10 2 3 83.3 2 CD20dim T
CRP 2 3 6 40.0 4 4 6 50.0 Mxe) wgEd| &
MS 6 5 0 54.4 8 5 2 61.5 o] 9% pol7}
CD5 B 1 10 9.1 3 12 20.0

AeE BeiF

*ND: not done

Table 7, Comparison with subset phenotyping results
between healthy controls and rheumatoid arthritis

patients according to CD20dim T cell

H{(p<0.01). =2
Y, CD5 BMEe] ddv] 2] gl
T HYr|0e] & Aol g, W
71t 2deolule] AT 21do) 9]

CD20dim T high

CD20dim T low

AT A7 felgt Aele gl

2AcH(Table 4).

CD20dim T cell 6.0+ 1.7%" 2.7+ 1.0%
CD5 B cell 1.6+ 1.1% 1.5+ 1.4% HE 7|7t wel 74 28 & v aIHe
Absolute count (/ul) H, CD20dim TAI¥®e] 4¥v| &L ¥y
CD20dim T cell 114.4+ 46,6 53.4+ 23.7 J1ZF 2dolahe] BAFo] 4.9 + 2.9%
CD5 B cell 30.7+ 23.0 29.0+ 24.2 2 odolel PR 28 + 12%H
Total lymphocyte  1910.6+494.3 2052.5+672.3 e lsal ardl vl
T cell 1290, 8+461. 7 1413.5+649, 2 o freldtA B3R W (p<0.01), CD5
B cell 200.1+84.7 182.2+ 90.2 BAX(Leul)v F T3 zol7} #ag
[ohZe)
$ values are mean+SD A] ‘*"l‘q’(TE"ble 5).
*p< 0.01 2) CD20dim THX £ge] & 73
*P0.1 S T ¥ FYPETTY 2243 ¢

B4 dzTd FAH zele #EAHA o
(Table 3).

AARZ TN T B BE HAZ A F
2 ¥ A8M (meant28SD)E FIFHA e
CD20dim TA=E, CD5 BAX (Leul)d A% 3
Uy e 2zt 4.3 %, & 3.2% A

2. BAZe| Ux Y=o HAEHYD ¢

atetaintel oty

1) HoZinp #Xe HYEHY

CD20dim TA X (Leul6) el w¢3Hu) &3 BH7|30
o] ARGE B b, BHYZ 2dE VI1ELR
2dolule] 8zt 169 FolA 33 Fzn WA
2ol g9 #xke] £ 107 (62.5%) 103, Hbd

2 AAaARe] BA
A4tz we] mean + 2SDE Aoz Aol
CD20dim TAHIXe] ¥@u]go] & ¥ @2 ¢
£ FES4T. CD20dim TEHEZF7F =4 4dsH
Ad I 2L T Aol o], F WIRFF,
ESR, MS ¥ CRP9 ¥gRlxe] BAF R4
#AEA Fdt(Table 6). Al =74, A T
Yx34, gz Al BYEZFAME FAH e

ge] &= A gksiel(Table 7).

LS
CD20 ©dZeAdYgAe FHde Bl, Leuls,

2 1F5%°] Yded IFS ddZEAYANE FH
resting BEETE A3Fde FAA)7le ubd)
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Leul6s} 1F53Ale 9989}l Epstein-Barr
dlo]g{ 22 QA% BAE 319} A4S dAse R
oz gA YTV,

E AP CD20(Leuls) BFPIdFEAY
AE AHE3l] CD20dim TAIES] &g 2381y
e FARelAe] FHAN &L 2.3 + 1.0%=E Y
T DUEEY FAE AHEF Hultin®'9) 2.4+
1.5%% vl<g ZAHE AUcH(Table 3). Hultin
9 d7 WS AUgle s v FBAAE o))
3l EPICS C (Coulter Corporation, Hialeah,
FL) fAIZES7 2 248 whd, & A4
v o583 g3 FACScan (Becton
Dickinson) fAIZEN7IE o| &3, 7]7]< WY
el ztol7t UAFe= BFdn FARE AoE B
o FYE DUEEAN YAE AlEdeE AE
CD20dim THXe] Z@H &L 7]|7]1¢ AAPTH
& dEs IR g% ¢ F Uik

AA Frig 2% FAAAATY] CD20dim TH
Fo] HRIPHEL 4.4 + 2. 7%E FANZZ
H)stey o] QUA kot (p< 0.01), CD5 BAIXS]
o ddu &L FANZRTH vndtd felit &
o] Holx Pgtm, CD5 BAXY dAHIx=E
15.4% 2 Jepgt), Fd<lelA CD5 BAIX(B1) 9
HigAu &3 RNl 8 2- 7%1, 79 <%
259%™ 2 wasln glon, dEXEA FA4 &
Az A CD5 BARE(BLD S L8u]go] Zgagtt

+ 28D, 4.2%) BA= % 2699 #¥AF 119
2, 2% ¥YUIle] 2dolie A7) 1058 Oy
FEolx, WYr|Ze] 2d0) o] BaldA s 11
ol1} (Table 4). weld, CD20dim THX7 &
npe] 2F AAG L] W0 wE gHelo] o|
&g getn A g F59r

AA ARTAAN FA 2T vmstd A B
Az F7} oA Fastd 1 (p<0.01), At T
Axe & F7ME A%E BEHDGEPC0.1). &
CD5 immunoconjugate® zlollA] T3l B
A7 F2¥Y CD3YA TAE7 2UA 48t
A2, steroid® Fowe FxjoA CD5 BHE7}
ZaEte 2art dol, B 479 Fulglagk
BN A4 = disease modifying
antirheumatic drug(DMARD) % MTX+ F&
BA 2o Z8& 33, hydroxychloroquine
HCQ<x T AXd £& 24 sl= A2 157
2. B A9 #RAFAME MTX, HCQ,
steroid, ¥ NSAIDE Foiie #ales 113z
718 B3, steroid®d NSAIDE Fojute fales
44, MTX, steroid, ¥ NSAIDE Fo@e 33}
T2 694, 281 HCQ, steroid ¥ NSAIDE F
ke gARrelME 580l MTXE Xgxhe
A= AA 269 AF 1THoR o] AR
3 Ad BARZY 471 A% Aoz gAY,

ANz ¥add FAA BATCAA

v &) wel Solelsck S'—Vig ﬁ ékﬂl*i ol :ﬁﬁi‘_ %ﬂa °i°iiﬁ °]ﬂ Zzaoid

yw—————————————————————————————————————————————
4

“ bir

TR

BAIX(B1) 9 ddn|&o] AMgdte RAIXEA7]
7o) wel e xol7t m®, 71&< CD5 BA
¥9o AF7t CD5(Leul)/CD19(Leuld),
CD5(Leul)/CD19(B1) &£ CD5(Leul)/
CD20(B1) 2.2 t}& BAE BdZ&d#(CD19 &
AH4EAY, CoulterAlel BAE TdEFEA A
(B)E Arg% uigd, B AFoME Becton
DickinsonAte] BAE ddZ24 &4 (Leuld) &
At Uepd zlelz AZAE + vk, = £
AqelA 2 o] diRE FEXEE L AHL
ZTAHJH BAREolo]A ol2g zo)lE HIAE 7t

(Table 3). CD20dim TAHI¥S] d3d & ¥ &
o] e FHt} Al THESF7F 43t (1290.8.
+ 461.7 vs. 1413.5 + 649.2), Al BAXS&
CD20dim TAHIRZS] FHEo| w2 Fo| Friste
AgE BHTH(200.1+84.7 vs 182.2+90. 2,
Table 2). FrlE]2xd FAGRALe] Holoz TY
z37t 71 F 98¢ gz glew, X8 £
o] WA Z& (pathologic clone) 8% AAsI=d =

B 1 Yop?. azng EAFow {olg A
ol7} Yehiz] kA, CD20dim TH X< ¥
Hjg&o] EL TolA A THES} A4z, Ad
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F7F @A go} 8137 o2 Hrh

AANEFE o83l FAFAXNE T
29 c@A (anti-HBe) 7F 40109 Atgt 29&
AAAH e 0159 CD20dim TAEe w¢3du)g
& A% B% 5.0% R 6.0%2 F7kstda, 3
A4 Fury 3R 189 CD20dim Al ¥
PHEEE 12, 9% 2 uiS F7HE S A8 + AN
t}. CD5 BA®ZS % o3 At A9AgAg R
gt ozl B AR INE L@, <AL
vtolgj 27tgo] CD5 BAIES %] (expansion) 2]
AARHQ feo] Frte Hmyt Jemg’
CD20dim THAE 239 o4& & nlojyj238
M= #FE F US AoE AlgdETh 131‘2'§
AW, A&dEFAYTLE"", FE2THFY,
glolBay?, A4 FwA B33, ohdy %E}%“’
FARE BAME? 2 7 59 ulolala A
A CD20dim TAIXE CD5 BAlXxe] wdb| &L
AxEle A% S F0EE dojgk & F U

4 B

oltel AAE ﬂ’ tod 2 wW CD20dim TAX
U3 e Fulelag AAAS 9§ B0 e
%4 4= dch Tr“]'Eli':%? #A-EE #AAA 71
CD20dim TAIEe] ool ojud ejolE ZHe
dr) e e goes ¥ g BxE dide=
24 2 a2 W& CD20dim TA®xe &
“h%% pRAFGo N &5 g AR AztEr,
3t FriEl2qk @EG] ofd thE ARG
fH" o2 ol AAgeRH ArtdgAEH
CD20dim TAE @Hdze] AAYE 738 &+ 3
ogje} AztEr)
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