KREAEBEE 28 W29 2005
Kor. J. Fertil. Steril.,, Vol. 32, No. 2, 2005, 6

= §° CD56+Natural Killer Cell 57}l 7]2l3g}
Gy 4 BN A o AT e AR
Esel B A7

Aaeheha o Tefsh A AL A-elal, AT ALl g
Ade el e - 258 Y g 20iF! - e

Effectiveness of Intravenous Immunoglobulin Therapy in Women with
Recurrent Spontaneous Abortions and Elevated Pre-conceptional
Peripheral Blood CD56+ Natural Killer Cell Percentage
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Objective: The aim of present study was to evaluate the effectiveness of low-dose intravenous
immunoglobulin (IVIg) therapy in women with recurrent spontaneous abortions (RSA) and elevated
pre-conceptional peripheral blood CD56+Natural Killer (NK) cell percentage.

Study Design: Retrospective case control study.

Materials and Methods: Thirty three women with RSA and elevated pre-conceptional peripheral
blood CD56+NK cell percentage who had received low-dose IVIg therapy (400 mg/kg per day, every 4
week, until 20 gestational weeks) were included in this study. Controls were nine women with RSA and
elevated pre-conceptional peripheral blood CD56+ Natural Killer (NK) cell percentage who had not
received IVIg therapy were included in this study. Medical records of study and control groups were
retrospectively analyzed and we compared the successful pregnancy outcomes between two groups.
Successful pregnancy outcome was defined as pregnancy ongoing beyond 25 gestational weeks.

Results: Age, number of previous abortions, pre-conceptional CD56+NK cell percentage and type of
RSA were not statistically different between two groups. Otherwise, twenty-five women who received
IVIg therapy (25/33, 75.8%) but, only three women who had not received (3/9, 33.3%) had a successful
pregnancy outcome and the rate difference between two groups was statistically significant.

Conclusion: Based on our study, low-dose [VIg therapy have a effective role in treatment of RSA
patients with elevated pre-conceptional peripheral blood CD56+ Natural Killer (NK) cell percentage,
but more larger scaled prospective study is needed for available of conclusive evidence.
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A4 595 Hlaek7] $18l] Mann-whitney U-test Al 255 o] dalo]l A& A7k AAl 9ol T
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Table 1. Patient characteristics of study and control groups
:
Nognr';l\g%f:;)t od Vig Efjg; group Significance

Age (years) 33.9£1.7" 31.240.7 NS
Gravida 5.3%0.8 43%0.2 NS

No. of SAB’ 44106 3.540.1 NS
Longest gestational period of previous SAB (weeks) 8.710.9 10.6%1.1 NS
Primary RSAT (%) 7/9 (77.8) 29/33 (87.9) NS
Secondary RSA (%) 2/9(22.2) 4/33 (12.1) NS
CD16+ NK cell (%) 13.11£2.4 129+1.4 NS
CD56+ NK cell (%) 223%2.0 233+1.4 NS

*SAB: spontaneous abortion, TRSA: recurrent spontaneous abortion,
YIVIG 400 mg/kg every 4 weeks, from 5 weeks to 20 weeks, I Values are mean + SE
Table 2. Treatment outcome of IVIG in RSA patients with elevated peripheral CD56+ NK cell, >15%
Non-IVIG tieated IVIG tre_ated Significance
group (n=9) group (n=33)

Ongoing preg. >25 weeks 3/9 (33.3%) 25/33 (75.8%) p<0.05
Mean gestational weeks of delivery 38.3+0.3" 38.1+0.1° NS

Mean gestational weeks of SAB 73402} 15.8%1.67 p<0.05

"IVIG 400 mg/kg every 4 weeks, from 5 weeks to 20 weeks, | Values are + SE

- 167 -



3T
ar

=18
=4
o] thatolt}t. Coulam S53&

b ofe] A7t

pud

| 5ol o] ¥a glom® 1 2873

g slo] NK AlES] BE AIAA e W
Hil

1t

Hol
FE T

=
=

Z}7} 38359} 38.1

ol M= 1585
1] &=
HolA] ¢St} (Table 2).

=z PN CD56+NK cello] &7}

}

oM He 735 A&H
k<)

M X E®BTPREIDT T NN T e -
%mwmz%%@wwm%@ﬂwﬂ%wmmw TEgE L
= = L = o BT = = © 0 X7 mo i
22 2Fd PR ER O p LT b B P xR
i = oqT ok T m M -8 BT s ~ J S
Nlﬂr,_oiwoi,mo 1E&ETH ]Llﬂwv,mﬂmmo“moum .iﬂ;ow_wou
M%%m%@_wﬁmgm%mﬁmo%_gﬂﬁ%o B P
SxBSIiZhocgonEsepEiTid Rogwl
o N — 32 9 2= -
ﬂM%mmrﬂﬂ%%ﬂu@%%%ﬂ@%%%ﬁei GWH&Q
06,m.‘_ .Z,mod_- 2q,,._ma ﬁelr\]~ ,A Méu__ox%
% - 9 E XJI‘I‘mML\.m_uL ‘EI ~_.rro
el R T N RCA AE TER gwmLiEx
e CIREARE S T oEELauML}K;i%E.A1 2
qn mo T o o N = CLO- < Z o i ] R P N o oy o
oW o E e o o R B ok g AT e
Mmdlio_uwﬂmuoﬂx_imﬂwx%n.%ﬁoﬁeﬂ%ﬁﬂﬂ%.ﬁlﬂl%:o%
oy is A bR e THETI AR
P T ETpm =S Eﬂu%ﬂﬂﬂ@V%@ﬁm@ﬂx:Eﬂ@.
TR LT LS R R - R
PERXO®W o8~ 2 ¥ J® % %3 5 5
o o N B o 0 = ity
OLB ° ,PEEQJM N23o€,_ﬂaﬂl - 2o XM /.WEOﬁ
D S e AR N HF T e R oo g N
RMTER O RSB R D LT WA B RA K E O
IE R T e o =T — _
rEE TLELREAMNI B ®YRT BT
o 2 TR s I T Mo )
B W kP Tt ge_x YRz Tg
R CINES Ep b @ Tmmp Ty oL F0e
%o %ﬂ_w aoﬂmMmLoﬂEwurmoW@o %ﬂ@?iﬁaw
P T oo MERT D T THETE e
R AP RaBuRE, T TIRS
— 7 o 0 i — o X s
L= w5 DT S N T O FoT T
KN m Kl TG H oz o~ X 3 %OM%OL_?_]ﬁ
?ﬁmﬂ o aﬁzﬁﬂ%wqmgﬂﬂ SCmwwn”
T o o0 iﬂet. o v "y o o) Ho 2\
o _ - 5 oy éuuhbt T =)
mﬁmtii 7Mm2ﬂoa7]ﬂurzmiﬂiz€ _ﬂn".YuﬂMWHo_iMﬂ
= 38 pp o B o Uikl of B i o L = 2 Ne
N T g Ty Fe TEXET
op X O = Mbt }Lloa;on_uolwa 40@_3ﬂa.xﬁaK£104
= e . ° 0 X7 o = o wr X . S 2 OH
<o on W FRET Y mwmEy RSN
Mdl.b iy or]aﬁt T2 o o X S W dﬂx‘_ﬂl
T e T I N e
~o -2 x° ol ) B ol T EXT M
ooy 2T mﬁ% g = P S ER = TR SR~ S [ 2
o o & ™ H o KB OER o e B W N B o
U & on B A BTN o oo N PR m
zﬁ%mﬁi B~ @r:aahuaﬁ%%ﬁﬂgmﬁwﬂ,zgﬁﬁr%
S NETTERET LT TR 5 o)

=22
=

Coulam -5

L
.

a4
wglom o A

[

=

2o] A1g
ZEE]

L

S
- 168 -

=

273

3L
s i

% olade] NK A

=

=

1

Arks AT Az 3

7k



Christiansen 52¢] A7 S3= At AyE Ho|
= ubE, Kwak 52779 At Axje} Ax5hH, o]

< A5 i o] gl
71Q1gk AR AtnEr)t Ax HF3d it Al
K A7t

o oIl e 47 53 A A e ud@%%
gy
P E e

A5 gWe Wk Fol D56+ NK A ES] Z71)
7108 H384 fAb @xpell A A5 gt e
< %k

AEAHORE 2 ATl o5, il W TR d
Ho] CDS6HNK AES] F7tell 71t H34
A Bt A A &5 WEREde] Fol= ik
o] WA ilE ;-;ﬂrﬂ A= 102% Ats T 84

1. Christiansen OB. A fresh look at the causes and
treatments of recurrent miscarriage, especially its
immunological aspects. Hum Reprod Update 1996;
2:271-93.

2. Christiansen OB, Mathiesen O, Lauritsen JG. Intra-
venous immunoglobulin treatment of women with
multiple miscarriages. Hum Reprod 1994; 7: 718
-22.

3. Daya S. Habitual abortion. Text book of Gynecology.
Philadelphia, WB Saunders 1993: 204-30.

4. Daya S. Immunotherapy for unexplained recurrent
spontaneous abortion. Infertil Reprod Med Clinics
N Am 1997; 8: 65-77.

5. Aoki K, Kajiura S, Matsumoto Y, Ogasawara M,
Okada S, Yagami Y, et al. Preconceptual natural
killer cell activity as a predictor of miscarriage.
Lancet 1995; 345: 1340-42.

6. Kwak JY, Beaman KD, Gilman-Sachs A, Ruiz JE,

- 169 -

Schewitz D, Beer AE. Up-regulated expression of
CD56+, Cd56+/CD56-, and CD19+ cells in peri-
pheral blood lymphocytes in pregnant women with
recurrent pregnancy losses. Am J Reprod Immunol
1995; 34: 93-9.

. Higuchi K, Aoki K, Kimbara T, Hosoi N, Yama-

moto T, Okada H. Suppression of natural killer cell
activity by monocytes following immunotherapy for
recurrent spontaneous aborters. Am J Reprod Im-
munol 1995; 33:221-7.

8. Emmer PM, Veerhoek M, Nelson WL, Steegers EA,

10.

11.

12.

13.

14.

15.

Joosted 1. Natural killer cell reactivity and HLA-G
in recurrent spontaneous abortion. Transplant Proc
1999; 31: 1838-40.

. Ribbing SL, Hoversland RC, Beaman KD. T-cell

suppressor factors plays an integral role in preven-
ting fetal rejection. J Reprod Immunol 1998; 14:
83-95.

Nicols TC, Kang J, Angkachatchai V, Beer AE,
Beaman KD. Expression of a membrane form of
the pregnancy associated protein TJ6 on lympho-
cytes. Cell Immunol 1995; 155: 219-29.

Bhat NM, Mithal A, Bieber MM, Herzenberg LA,
Teng NNH. Human CD5+ B lymphocytes (B-1
cells) decrease in peripheral blood during pregnancy.
J Reprod Immunol 1995; 28: 53-60.

Daya S, Gunby J, Clark DA. Intravenous immuno-
globulin therapy for recurrent spontaneous abortion:
A meta analysis. Am J Reprod Immunol 1998; 39:
69-76.

Ronda N, Hurez V, Kazatchkine MD. Intravenous
immunoglobulin therapy of autoimmune and syste-
mic inflammatory disease. Vox Sang 1993; 64: 65
-72.

Prasad NK, Papoff G, Zeuner A. Therapeutic pre-
parations of normal polyspecific IgG (IVIG) induce
apoptosis in human lymphocytes and monocytes: a
novel mechanism of action of IVIg involving the
Fas apoptopic pathway. J Immunol 1998; 161: 3781
-90.

Scott JR, Branch W, Kochenour NK, Ward K. In-



16.

17.

18.

19.

20.

21.

travenous immunologlobulin treatment of pregnant
patients with recurrent pregnancy loss caused by
antiphospholipid antibodies and Rh immunization.
Am J Obstet Gynecol 1998; 159: 1055-6.

Kwak JY, Quilty EA, Gilman-Sachs A, Beaman KD,
Beer AE. Intravenous immunoglobulin G infusion
therapy in women with recurrent spontaneous abor-
tions of immune etiologies. J Reprod Immunol 1995;
28: 175-88.

Caccavo D, Vaccaro F, Ferri GM, Amoroso A, Bo-
nomo L. Anti-idiotypes against antiphospholipid anti-
bodies are present in normal polyspecific immuno-
globulins for therapeutic use. J Autoimmun 1994; 7:
537-48.

Tsubakio T, Kurato Y, Katageri S. Alteration of
T-cell subset and immunoglobulin synthesis in vitro
during high dose gammaglobulin therapy in patients
with idiopathic thrombocytopenic purpura. Clin Exp
Immunol 1983; 53: 697-702.

Klaesson S, Ringden O, Markling L, Remberger M,
Lundkvist I. Immune modulatory effects of immu-
nologlobulins on cell-mediated immune response in
vitro. Scand J Immunol 1993; 38: 477-84.
Mannhalter JW, Ahmad R, Wolf HM, Eible MM.
Effect of polymeric IgG on human monocyte func-
tions. Int Arch Allergy Appl Immunol 1987; 82:
159-67.

Engelhard D, Waner JL, Kapoor N, Good RA. Effect

of intravenous immune globulin on natural killer

22.

23.

24.

25.

26.

27.

- 170 -

cell activity: Possible association with autoimmune
neutropenia and idiopathic thrombocytopenia. J Pe-
diatr 1986; 108: 77-81.
Coulam CB, Krysa L, Stern J, Bustillo M. Intra-
venous immunoglobulin for treatment of recurrent
pregnancy loss. Am J Reprod Immunol 1995; 34:
333-7(7-12).
Daya S, Gunby J, Porter F, Scott J, Clark DA. Cri-
tical analysis of intravenous immunoglobulin the-
rapy for recurrent miscarriage. Hum Reprod Update
1999; 5: 475-82.
Yamada H, Morikawa M, Kato EH, Shimada S,
Kobashi G, Minakami H, et al. Preconceptional
natural killer cell activity and percentage as pre-
dictors of biochemical pregnancy and spontaneous
abortion with normal chromosome karyotype. Am
J Reprod Immunol 2003; 50: 351-4.
Dwyer JM. Manipulating the immune system with
immune globulin. N Engl ] Med 1992; 326: 107-16.
Kwak JY, Kwak FM Ainbinder SW, Ruiz AM, Beer
AE. Elevated peripheral blood natural killer cells
are effectively suppressed by immunoglobulin G in-
fusion in women with recurrent spontaneous abor-
tions. Am J Reprod Immunol 1996; 35: 363-9.
Ruiz JE, Kwak JY, Baum L, Gilmansachs A, Bea-
man KD, Kim YB, et al. Effects of intravenous
immunoglobulin G on natural killer cell cytotoxi-
city in vitro in women with recurrent spontaneous
abortion. J Reprod Immunol 1996; 31: 125-41.



