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Clinical Significance of Fc yRIIIa Polymorphism in Idiopathic Thrombocytopenic Purpura

Joo Pil Eum, M.D.,, 1l Yong Ko, M.D., Young Uh, M.D., Ph.D.", Mee Kyung Lee, M.T.",
Kwang Chul Lee, M.D., Ph.D.", Moon Kyu Kim, M.D.’, Chuhl Joo Lyu, M.D,, Ph.D/
and Hwang Min Kim, M.D., Ph.D.

Departments of Pediatrics and 'Laboratory Medicine, Yonsei University Wonju College of Medicine,
Wonju, :Dcpanmem of Pediatrics, Korea University College of Medicine, Seoul, 3Da:panment of
Pediatrics, Pohang Surin Hospital, Handong University College of Medicine, Pohang,
“Department of Pediatrics, Yonsei University College of Medicine, Seoul, Korea

Purpose: The Fc yRllla receptor, one of the low-affinity immunoglobulin (Ig) receptors, plays
an important role in the clearance of autoantibody-sensitized platelets, which is one of the major
pathogenetic mechanisms of idiopathic thrombocytopenic purpura (ITP). The polymorphism of
Fe yRIlla receptors affects the binding affinity of the receptors to the Fc portion of IgG. The
purpose of this study is to find out the clinical significance of Fc yRIlla gene polymorphism
in ITP. Methods: The genomic DNA was extracted from whole blood of 44 ITP patients and
28 healthy control subjects. The allele specific polymerase chain reaction (PCR) was performed
for the Fc yRIIla-176V/F polymorphism determination. The clinical significance of Fc yRllla
genotypes were analysed. Results: There were no significant difference in the platelet count,
hemoglobin level and white blood cell count between acute and chronic ITP patients at initial
presentation. The frequency of FF, FV, VV polymorphisms were 9, 14, 5 cases in control group,
10, 3, 0 cases in acute ITP, and 14, 28, 2 cases in chronic ITP, respectively. The frequency
of FF polymorphism was higher in acute ITP than in control group or chronic ITP (P <0.05).
The acute ITP patients with FV polymorphism tend to respond earlier to less dosage of IVIG
without statistical significance. All of the 2 chronic ITP cases with VV polymorphism did not
respond to ordinary treatment like steroid or IVIG. Conclusion: The limitation of this study is
the small sample size. Further study is needed with more patient in the future. (Clin Pediatr
Hematol Oncol 2006;13:150 ~157)
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M =

S G 2R EANF(ATP) - Pagtel] EA
&)+ Glycoprotein (GP) IIb/Illa, GP la/lla, GP Ib/IX
So) 4l ulgk A7k Salstel A7kabA
oF ZA3eE dghe] nA o] dAAES ¥ =3
AN Al Slsto] shalslo] ¥l 7z
= Aol Agtole). e} Aatel ol Uale
2 Ak} ek, RS Ale $0H
o1 Zol7} el Azl olel JgE vA
A= obA A deiA] AdA gkrl.

Fc yRIllag=8-2] S-2] chul Aol 4] 17 nucleotide
gd71A el x3kE]= 7% o8l A (polymorphism)
o] ¥AI% &= 9l=t o] & vkl 7]tl&d A (single nu-
cleotide polymorphism, SNP)o| 2}l &t} o] A|7}7)
o] QAEoll sl ofel 7HA WA of
2] FeysgAle] valAde] FeyagAloll 2o
wf A== W Aol edgFg vx] A, TPl A of
2] FeyggalEo] "ayte] Azl Toizl
Ao A ek

sl Ale) ReEEe Exlol EAlsh
Fc yRIllas 8- mWodF2 5219 Fc portion¥} 7
gsle] wWdFE 8z A 492 AA
<l ol Fe3 %e ¥} FeyRllla A
o] oA F 158WA] ofu|i=Ale] Valine?l 735
(Fc yR1IIa-158V)7} phenylalanine (Fc yRIlla-158F)
ol 74$-"} IgGl} IgG3oll ek 7o) 7bs}
o]*” FeyRIla=&Aloll ©]3lo] wiE= ofe] 7}
A Wz gol Qake vAE Aem Feld 9l
t}. B 9l Fe yRllla-158V/Fr}a Al o] 4o} ITP
o] uhy ul QlAtekAlel] ojwl d¥-S wXE=AE
sobz] Slstol AAIskslet.

CHA 3 HhY
19921 109 1913E] 20014 8Y 31A74A] o

Aieta 45715881, ofFoishd ], 2ot
kel qlflsle] ITPE Rt X g3}

PW ST g Z siglen 1 F FA4 ITP
7} 137, "hAdo] 44vde] i, o=y 20024 9
9 195E 9¥ 30974 AR AF7]) 54
A AZARANE E e 2473 A1 287
olgirh. HA&IZFAEFTY H&FrvE 150,000/ pL
ulukel 792 Aelsgiek TP S4at4F
o] A, FFHAAL AYFI FIHEAIAY, A
W e F 2 ERIAVIG) X gell whgehar, b
53 AA1Azke] gl Z-5-oll Axksgict. v
P Y 670 o] Foll = PGl A&
He A2, A 713 fAgle]l Adew
FAHNY Qapsrt Jgelete Fad AE
Aolslgde) IVIGH B+ 1Y 400 mg/kg Tir 527+
Folele e YHez d9x, P57l
100,000/ 4L o] 0.2 Z7H FAEE ol UF
ol BAlgle] Z7el Fol & Fsslrh.

e fA RSl T3NS (allele spe-
cific polymerase chain reaction)el] Ab-83 A]ukx]
(primer)= pan-primer® 5-TCACATATTTACAGA
GCAATGG-3’ (Bioneer, Korea), Fc yRIIla-158F spe-
cific primer2 5°-TCTCTGAAGACACATTTCTACT
CCCTAA-3" (Bioneer, Korea), Fc yRIlla-158V spe-
cific primer2 5-TCTCTGAAGACACATTTCTACT
CCCTAC-3’ (Bioneer, Korea)2 A}-83}9lc). 3t 3}
AFe] Aol tjs}oed FeyRIlla-158F specific PCR
7} Fe yRIIIa-158V specific PCRE A]383}9]+=d),

yu|

:j J||E[' d=

Fig. 1. Allele specific polymerase chain reaction (PCR)
gel for Rllla-176V/F polymorphism reveals 138
bp bands. Lane 1 represents markers. Each 2
lanes represent FF (Lane 2, 3), FV (Lane 4, 5),
and VV (Lane 6, 7) genotypes, respectively.
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50418 7F PCR 23HEL 100 nge] 8h7be] 40
] DNA, Z} 10 uM2] pan-primer®2} Fc yRIlla-176F
specific primer #-2 Fc yRIlla-158V specific prim-
er, Tris-HCl 100 mM. KCl 500 mM, MgCl> 25 mM,
dNTP (Promega, WI, USA) 20 mM, Taq DNA pol-
ymerase (Roche, Diagnostics GmbH, Mannheim, Ger-
may) 1 unitZ wHE9lt}l, PCRE 94°Cof| 4] 5571,
62°Cel|A] 3027F, 72°Col|A] 3R7bo g A]Aks|o]
94°Cel| 4] 3027}, 55°CellA] 3027k, 72°CollA 30
Z7ro g 35 FI1E AlRYst F 72°CollA] 77 W
% & Z7sl9ic}. PCR AHE-2- ethidium bromide
7} E£3+5 2% agarose geloll4] 100 VE 40%-7F &
7] edE3}o] 138 base paire] band7} 3\11-7“5]111 &l

clg o] Exldls 2oz 59k F V spe-
cific PCRol|4] band7} Helw VVE, F specn'“c PCR

o]| 4] band7} R.e|ul FF&l, V&} F specific PCR =%
ol 4] band?} Holw VFE oz dHEsl9)chFig 1).

L AZ e+ SPSS 11.0 for Windows program-2-
o] &slo] ITPe} Ao =7k, FA 2 7hA ITPZH
31 oA ‘3591 Aol E Ak, oAt
&, ApgolRel vk, Zgh A
%iﬂf& —’le, A gl by ¥ Fo] A A

1) CHY EXtS9| 54

A FA] HFdHLS FA ITP A= 37.17
<, vk ITP 3HAF: 14110909l Yn| =

LA RELE SR B

A4 ITP 3kA}= 1.6 1 1, 2HA] ITP $hA}+ 0.76 : |
olrt. FT A% B A ulolA] 7 T el
o3t Apols HolA] ekgkeh 2R @A 3AE9
B Qa9 FA = 74 TP hAjoll A 21,462/ L,
uHg ITP 3kAfollA] 30,784/ uL& f-2]3t Zpe]7}
AR, FAT} bl FF DAL
A A 28k Zol7h gledek(Table 1).

2) 24 3 OHM ITPQ} CHEF UM FeyRIla =&
A CHEMo X

tzFo A FF, FV, VV t}3Ade] z}z} 9w, 14
2], 5el9a, 4 ITPollA] 7kt 102, 3¢, Oell9le
o], ukA ITPol|A] 77} 142, 282, 282 wHA] ITP
o} B4 AT AR v XS Bort F
A ITPE =0} ukAl ITPe]| vslo] FF t}3iA]
o] M%7t §elel EeHP <005, Table 2).

3) 371X kMo S ITPHIM X =20f| Chst BHS

4 ITP 3k2} F FV t}3 A o] ghajsol
1.2 go] IVIGE H 7 2.6747F A-83}9led vh o]
FF t}g4d el $ha52 1.6 go] IVIGE 3.88U%F
A]..Q.*-].o:] FV b Aol FA4 ITP7} FFY K} %

2 geko] IVIGo] wilE A]Y Wol] whg-sly= 71k
°l Aot FAHQ elel= g rH(Table 3).

4) 371X Credy9 2Hd ITOA X|=0f Chst BtS

3714 TR ge] A ITP Bolx
BASA BEE, IVIG $L HA)
o) witane A ololl & WhEelA o

Table 1. Clinical Characteristics of ITP Patients and Normal Control Group

Acute ITP Chronic ITP Normal control
No. of patients 13 44 28
Male : Female 8:5 19 : 25 14 : 14
Age (year) 3.10+2.97 11.76 +17.60 42.37+11.20
Hemoglobin 11.2+09 11.3+2.1
WBC 8,965 +2,714 9,113 +4,259
Platelet 21,460+ 20,640 30,780 +27,420 295,960 + 63,280
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Table 2. Distribution of Fe¢ yRIIla polymorphism among
acute, chronic ITP & normal control

Table 5. Number of relapse in chronic ITP with various
Fc yRIIla polymorphism

Acute ITP Chronic ITP normal control FF A \'AY
FF 10 14 9 1 1 3 0
Fv 3 28 14 2 0 3 0
vv 0 2 5 3 6 15 2
4 2 0 0
Total 13 44 28
Table 3. Dosage & duration of IVIG treatment in acute nl &

ITP patients with various Fc yRIIla polymor-

phism
FF (n=8) FV (n=3)
Dosage of IVIG (g) 1.60+0.60 1.20+0.69
Duration of IVIG (day) 3.88+1.73 2.67+2.08

Table 4. Treatment modality used in chronic ITP with
various Fc yRIIla polymorphism

FF Fv vv
No treatment 1 0 0
Corticosteroid 3 1
IVIG 2 1
Corticosteroid +IVIG 17 13 0
Therapy for refractoriness™® 6 2

*Therapy for refractoriness: interferon, dexamethasone
pulse, danazol, cytotoxic agents such as cyclophospha-
mide, vincristine

7%~ interferon, dexamethasone, danazol, &-<}3}
A & AAE VV bg84le] lddl 24
FollA] ol & X85 AAlste] v} }¥A Ko
g X 2E 3k o] E%rHTable 4). 3744
A REellAl 1~43] Adelelen 33] At

o
S-7} 7}AF vkelch(Table 5).

ot o ol tm & (I

Zo} ITP7F A& Agkd A9 X85 slof 3
A, AgF by A X85 lof sheA, 7
gatell A F8 o] AL duht = =A, 3kt
FA ITPYA 9 ITPYA & obA % 4= A

WA7F o] 7kA QeH?. Zote] FA ITP
1’41%?‘—:“?':-«] 735 Fkedolt kA E ol WA
Ur 67/MY oluloll A== FA ITPo]

20%= WA ITPE o] sighr}. nhid, o] 9|
ITP—«I dii-ite]l wHA ITPIdl Zhede] AsE =
7497 =8} z2efA FA ITPE antigenic mi-
micryol] 2]slod wkAlslw wkAl TP & SLEX
] AP AR A7pH A7 Hel| oJslo] ubAlst= 2
o7 AztE| 3 9l ey OPZP»‘W ITPE #Ith
“é} A FAY S FHE F de ABHER

%% glch ITPE Agksl 7§ ler aljof &
ZI slA] gkole E]=Aoll taljA = obF] B =
gho] olwdl X834 e A9k $AIA %
EZou} IVIGE X 83F 7390l of] %7} n]zshe}
E Has g’ ol opA7A ditRe] Ak
]l A7E AAE Ho| gl7] WjFo & ¥ o]
7 d77F AAlEelof 3 e Agsich x|
AE Q) ITPE] X 8o Ze IVIGE K-Al9]4
FEfo] diEARN olE F 7HA X8y RF
7} ITPS ZYH o i X 53A = Falx d4d
Fg dAHoZ F7HAFIch. avjuE A ITP
o AEEAY TEARQ A8t opvx A
TTHAA FHE AT FH5 AW

L=
-

\_.
L.
.
L

) r.?l e afl il
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A3ste 9 olwsls Zolth A 714
o] A&E e X8 HSFE v N
29 ITP % & AHoz "HA&9 47} 30,000/ 1L
ol4rolwl X157} 2 glaL, 20,000/ L w]vto]wm
gAg HupEdol A, 10,000) LL wgko]wd
el Aulstel s, A Ajshe E8ol ﬁl‘—‘-
Bgole d&3 ok BAIgle] NEF dhe
o7 so] e} o] X7 ITPollA o] 7}A) oH
AR A k2 FAEo]l W AL obF7tA w7
Aol sk vl A A k7] wiiF o= A7hxlc).
7bE QNAE EHlol] EAlshs kAl Fe
FEAIE oy 7HA HdFEER] Fe &g
Foldog QAslx Al TEAEEA W
o S EEI} ZAjete] HAAAE FA ALY
A Agte) Fe EAoll= 2 Agtels dF=
welo] Fell whel 1gGel ZAjtel Fer 784,
IgE9} g3l Fee 84 5ol Utk olF F
Fey &2 dAEG AEA AEE52E, 4]
T4, A% wiEe] ), 49 AAe T
5 olg] 74A W Aol Hojgh}tY. B g
A= FeyRI, Fe 7RI, Fe yRINE] 37]€] class& 1}
Fol At 7t =84 270 2] oFE subunite & -
Ax|w, Fe 53 Agsls o subunitd} 3, 7, ¢
subunit 522 FAE M, ¢ subunit®] X}ole]] u}
2} IgGete] ZAjte o] Zebx A A4 e] Fey
RIZ- 1gGe} 7A3te o] o} v AR A} 1gG +
A4 By Zska, A ZskAde] FeyRISE Fey
RIS 1gGo} 7 gt o] ol wiejZdghAebnt 723}
e} 89 7b classulel W 74 isoform
Fol EAllste] TAFE, IgGeoke] Ajte, ¥

A|ESo| t}E2r}. FeyRIIQF FeyRINY isoform2]
QlZEe] FcyRIla2} FcyRllla 52 #*13}A Fey
FLA5 9 §HAE= interleukin-6 22|, C-reac-
tive protein (CRP), selectin, Duffy &oisl o] - 2}
gk &7l 1922 J A Aol 91X g,

ol A|7k2] ke Al ITPe] Wb 7142 A7} e}
ZAjet digto] WUz Ale] AAFE o}
o] st Zlolvh olufl @AAEE 2 el
EAFE For FEAZ Y493 AR A7ty

LA RELE SR B

Al €] Fe portionz} ZAgtstAl #e}. 1TPe] uh 7] 4
ol FAH oz oW Fey F&A7} ol &g
=Alel] gt AFES 4w B, ITPS E5R
ol A gk FE SAZ Fe yRIS Xghkslo] & ITP
o] Axr} Wby} gl Zlo g Ho} FeyRIlagt
Fc yRIllaz} ITPellA] & A=3te] shajel 4] 3
o3 Aoz ZAEYGY. BAFE IAZ Fery
RIla®} FeyRIllag Zpghspsl ITP $hxle] & 2431
71 Zrbsta, bl fUANY EER
9 didez g Ay ArteAel Akt
AP Fe] AAgo| 74, ITPe] SR
oA &4kt AZo] A2AE QY. 1 2lol % ITP
ol F& RuloA IVIGE] dimert} multimer7}
monomer®.t} X 2 &A7}7} £ AATE 2 K34
T8¢l FcyRIla®} FcyRlllaz} ITPol|lA &4
9] glajol] A Folsl= A FAlslE A2
2 A85 9k 22|2& FeyRllagl FeyRIlla:
ITPS] ¥ 7] A, X gell vfgh ukg,, oll$ of|F Soll
gk Aol gk tidel & Zloz ARk
Fc yRIllat:= WA A E, NK A E, X T A E9]
Aol EAZhe) 1gG1} 1gG39}F Zjtsla, Fey
Rllla &Ae] o}g4 T 1584 olu]iite]
valineg! 73 $-(Fc yRIlla-158V)7} phenylalanine (Fc y
RIMla-158F)Q] 7)1} 1gG13} 1gG3el]l oiat 73
o] Zslar, 1gGasts Ag}™™®. Fe yRllla-
158V/Fe}3] A2 ofe] 7hA] A7pi ] AstEa 3
A7t 71 Aoz # A 9lo] FeyRIa-FI58 tf
g FAA FF 158 @13 o] A4 ZHkdd72]
gl FZE9 AL Qe BatTE
9] 31, Fec yRllla-158V/Fu}a]Alo] SLE®] ubily} of
o] gehe RuE b, gIA]&FE(Wegener's
granulomatosis)¥ ANCA kAl & 3093 (ANCA- posi-
tive vasculitides) -2} 5 Fc yRIlla-F/F158 t}& Al
7HA 75 Aol T E3k Ao BuE A,
ITPS} Fe yRllla-158V/Fr}s] A 7ke] kAol djgt
A9 el Lobe] wHY ITPolA] Fey
RIlla-V/F158 #& o] ulE 7} AATol| v|sle] =
gl H 3197} 9lglow, ITP 3140l A] FeyRilla-
FF158 #}3]e] wlxr} Yolvhs Hauk 9 2



B8 297 A0l A Fey Rilla 5820 chgAe] Q44 o9 155

Aol vl2d e 7 Bw vA
ITPol|A] t}&dAle] H-¥7} tl =73} Xpo]7} glolaL,
A ITPoll A = 1gGele] Zgteo] Y Zlog &
2% FF o}3 A o] niEr} Egheul, ol AL i+
9 272 7 A7) e FE A, For
Rilla-158V/Fr}éd A o] FA] ITP2] by 7| AH b= 3t
AZb gl AL AAskE AR X ek

Fe yRIlla-158V/Fo}& Al 3} ok So|L} n|Ab 42 =
o] xgxjoll gk k37| Al o8] 744 4
ukgl Az} Qe o5 AEe 7 A
7HA = &A7F IgGlo|ut 1gG38} 7233 a3k
o A gAlslo] Agk ITPE fitsls 2e A4
gl Bl ol A= FA ITPY] 739 1gGetel
Aol Fid oz 73k FV 3 Ado] FFYRE
o} IVIGel] & wh-g-slgic). Fell = A A7 b
A ITP F VV¥o| 28] R57} steroidi} IVIGe]|
b oA gka U A E fA%1e] INF,
Dexa, danazol, €hqtelehAl 5-& AAslg) =, ol
© A9 AFellA A3 AdE e A FEA
7} IgGle|u} 1gG3¢}l Z3hsk J49k3 v 24 g4
skod A8k ITPE fibshels ZahsE oy Zig
A28k ek

ITPO] X gHiEol &&sle 7[AES Avud
K-A15]d F 223} Danazol-> A2 7] 5&
oAl B AlEe] FABA S Alse], IVIGE
Fcy &0l tislo] &byl 7kt ghalel 4
Z 7 A} A LY, anti-idiotype ShA| & Z-gs}A 1), o
Al5=-&-A| Q] Fe yRIIbol] Zgtsto] A A2 75
& Aste, mAH EE L v dAAMES
AAsle] X FEIE BolcP”. o} 7}A] Fe yRIlb
o] tPA L A=A Ego), & Fo3t o
el A=A A5, olell i 7= 7
MANA IVIGS] X 853247} Zo|u)i= o] -5 &}
Q¥ g UE Alog Agd

AEHoZ AAES Y B A E
2 FcyRIIa-158V/Frls] Al 8- ol FFs}od 3!
o] Zo} ITPo] W] 1l g4kl wX& &
& Shobllotor & Aoz Azhsiglon, 714
2 A7MESA T AlEe] e z24sk= 7]

ofr

3 o
L)
O

ol et A7 So] Hed Aoz Agd
2 of

25 B ol FeyRIla-158V/Fryg A o] Lo}
ITPS] by W Q) ekgoll v X Aekg Fobn
7] f1ske] AAskdc}

CHAF 2! "iE: 19921 109 1¥95E] 2001 8%
31974 AAE L AF7| 5, obFuey
<, 3ot Qb il iflsle] ITPE Zgh
Wwa X gAY STHE e dlglen o
F FA4 ITP7} 139, wkAdo] 44wolm, iz

200211 9 193E] 99 30L74A] dAeta
LF71598 Y AZARAA N & sty 2733t
Aol 28%elgdct. R FAASA FHELA
2 ¥tk-S-(allele specific polymerase chain reaction) 2
& FeyRIMa-158V/Fob g A S #Helsto] diAba
2ol A ek Al REL] Xol & Al AL, of
YA

-

rlo

A Higk ], A 9y odEy 5o A4
A AFEZe] ABAS Al

Za} tzollA] FF, FV, VV t}8lAle] 742} 9
#, 142, 5el191a, 4 ITPellA] 72} 108, 3¢,
0|9l om, ukAl ITPollA Z}Zhi4#], 28#, 2| =2
g ITPe} A4 dlz2dS AR b3t BEE
Hojout 4 ITPE dizdolu "HA] ITPell H]
sto] FF ohad Aol wissl §olebAl Eghehp<
0.05). &4 ITP 3k2} 5 FV o} A o] 3tapEol
H 1.2 g9 IVIGE H3F 26797 Agsoldd
vtwdell FF ch8Ae] 52 1.6 go IVIGE
3.88U 7+ A-gsled, FV v}l Al o] Al ITP7} FFE
Rl #e geko] [VIGe] w2 AU o] ¥h2s
= Aol ot FAHRI ool = gl 37}
2 chgAle]l WA ITP BFollA] X8 F& 2
A A T2, IVIG &2 A5 A IVIGS] H
stey]S At oleo] A ukgslA] k= A
S Interferon (INF), Dexamethasone, danazol, &<}
384 5 Ak VV bl Ae] dgd 2
g BiollA] olF X 5E AAste] o oA
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Hep A ABE %

HE: AAELS £ AFollA] ITPSL FeyRilla-
158V/Fe}g A 7roll foldt #AIE A8 & 9l
Ak & vl g 3AES e ® FeyRlla-
ISSV/Fehal A& olvslo] 12 chelAde] Zof ITP
of wy l qgF el viX = dgE Lohio}
of & Zlez Aztslgdct.

gol E3teh.
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