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The Effect of High-dose Intravenous Immune Globulin in the Treatment of
Neonatal Immune Hemolytic Jaundice Unresponsive to Phototherapy

Yoon Jung Cho, M.D., Chun Soo Kim, M.D.,* Sang Lak Lee, M.D.
Department of Pediatrics, Keimyung University School of Medicine, Taegu, Korea
Department of Pediatrics,* Sungkyunkwan University College of Medicine, Samsung Hospital,
Masan, Korea

Objective : Immune hemolytic jaundice is caused by the destruction of antibody-sensitized ery-
throcytes and is associated with antibody-dependent cellular cytotoxic effects mediated by Fc
receptor-bearing cells of the reticuloendothelial system. Intravenous immune globulin(TIVIG) may
have exerted its effect through Fc receptor blockade. We studied the effect of high-dose intravenous
immune globulin(HDIVIG) in neonatal hemolytic jaundice unresponsive to phototherapy.
Methods : We selected only those with Coombs test(+) immune hemolytic jaundice who had
admitted at the NICU of the Department of Pediatrics of Dongsan Medical Center, Keimyung
University between January 1995 and December 1998. They were unresponsive to phototherapy.
Ten newborn infants(9 ABO incomplatibilities, 1 minor group incompatability due to anti-E)
received HDIVIG therapy combined with phototherapy. IVIG was given as a dose of 1g/kg for 6
hours, and serial hemoglobin, reticulocyte count, and bilirubin levels were evaluated. If the serum
bilirubin level went up and reached the level above 22mg/dl, we conducted exchange transfusion
for the patient.

Results : HDIVIG induced a significant decrease of serum bilirubin levels in 8(80%, group I,
HDIVIG responsive group) of 10 cases and only 2 cases(group [I, HDIVIG unreponsive group)
required exchange transfusions. No side effect was observed after HDIVIG therapy.

Conclusion : We suggest HDIVIG may be effective in the treatment of phototherapy-resistant
hyperbilirubinemia due to blood group incompatibility. More studies are needed to confirm the
optimal dosage and therapeutic indication of HDIVIG in the therapy of neonatal immune
hemolytic jaundice.

Key words : Immune hemolytic jaundice, Newborn, High-dose intravenous immune globulin.
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Table 1. Clinical and laboratory data of both groups on ad-
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Table 2. Clinical and laboratory data of each group after the-

mission rapy
Group 1*  Group II'' Group 1 Group 1
Cestational age(week) 39.0+1.4 39.34+04 Age at HDIVIG Tx.(day) 25408 34+£16
Birth weight(g) 3,170£350 3,110£270 Lowest hemoglobin(g/dl) 103+1.3 9.4+0.8
Sex(M : F) 2:6 2:0 Peak reticulocyte count(%)  8.4+3.2 8.3+45
Age on admission(day) 2.0+08 1.5+0.7 Peak serum bilirubin(mg/dl) 17.8+2.3 30.0+8.5
Blood group incompatibility Hospitalization period(day) 85+3.0 10.0+5.6
ABO 7 2 p>0.05
Minor group 1 0
Onset of jaundice
< 24hour 8 2 7
>24hour 0 0
Hemoglobin(g/d) 134421 115+12 L4
Serum bilirubin(mg/dl) 16.2+29 14.5+4.2 16-
*Immune hemolytic jaundice patients responsive to HDI-
VIG therapy 144
"Immune hemolytic jaundice patients required exchange 1:%
transfusion therapy E15
p>0.05 _§
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Fig. 1. Change of mean bilirubin concentration in group [
(Bars indicate standard deviations. Day O represents
the day of HDIVIG therapy).

TE U 671NN 497 e 3 BFY BRE
ol A &= DDSTE Al&ste] T3 2ol &
252 ggoket.

n )

Aol 884 22 A9 FEIA} Huks £
Fate] ejoht AAote] HETE sl F71AA LA
sh= Z3ko® ABO %43, Rh ¥4% ¥ minor ¥
2 723l gt} ABO A BE a9 o 20~
25%% A5t 0% $84 AW dod|e Aee
24 10%°] &3] o= AlAote] AP g4
o] ofsy] wiiro 2 ez glo' Rh Aol <%
|84 43k 3 Rh 20} 228U (Rhogam)9] <%
Al AHE- o] =Eojzey, ¢ E, Kell, Duff,

2 24

- 178 -



84 o] -BAH R $&3hs Ao} A 4¥A ol m8 AW WgFR Y g}

Kidd ¢ minor 893 232 A} dizf AHd
o %‘*P?‘i}xl %ouz ojdd gilez s #Ed 3
T ohs AAA] £80] dojubA| sfu] 2 o] 2|7 mi-
nor 4 A W} F7ska okt Aakse
739 Coombs HAF FAS B9l 884 3o 2395
h 43 goh= Q%aL, 2187k ABO 33§ o}
0]21.7\‘_ 28017} Anti E9 ¢ minor ¥48 £33} 31
ool it} :
Rh #2439 74 AR, #tole] FAF} Coombs
FAZ AdS UE F e ABO F3jte] A4S A
Ao} 28 79| U4 o] sl Coombs A YL B
ol A¥E 1T~42%2 9%t Basz Qg
gy g dodledE o 7HA 9] g F
on Anet fofe] YAy nUFNYZF gho
2§34 329 AW|EE Ao Fa7t Qo
A2A5L Coombs A YAE B Z9uhe gake
2 3150 §84 9L 2 o FAxED
sto} SRR YASE oo Foke "
BT RA 8 E s |00
1985 Oda 5-'°0] 5% W4 §8A g glo}o)
A IVIG A& 3l T3} YATH: B sgo
9, 1991 Sato §°0] FHX 2ol E-ga}= 484 g
g $o} 399 IVIGE Foisle ngrye ug +
ATk B s w, Ribo 5° & Rh €84 3¢ &
ofelA IVIGE AHE-ste] 16%%F 29wto] L4 ol
Y sicka & o] F Aol WY £8A sdaA 1
8¢ 2ol 1g/hkg £3< HDIVIGF o7} &3
7} Ath= ej2jd s o] glof gt} Fu| MaE 7]
A4 §%0] 42l9] ABORHT 32olA IVIGE A=
g o7} Qlo} o] 5% Coombs test Y43Q) o= 17
o]},
aobst FHoA IVIGS A2 A 3% 7449
o it R A5, ad Fa4 AuE, 484 A,
7FeHAH] Wk ope} ofg] WA gie] AMEE L g
o] 1 247140 dig B A7} o)]Fojxm ¢
o 2% glo} Y7o YL FAHoz WA AN
Bk Sol Aed $EA o8 vjutg goje] A
7o Fe] gafof o) Yojun o)3= a7
9| Fe 78318 712 AXo| 9% 3k oJ&A AL

%4 (antibody-dependent cellular cytotoxicity :
ADCC) o 9@ Aoz Az=n [VIG ] Fc
FEAE AdAE] §38 S JAstn YF AU S
ZaAZiga g Ao ST 13 [VIGS neksdg
< A5H A7} opn AYF, o] A AN ST (graft-
versus-host disease)o|tt Q1A A A vlojg| AL}
9 vlolg|2 ol o 7ol AL o] He w
ohz} vl g A M A Holc} ©

it o2 ARLEA FdelA IVIG 9 F4A 8
dE 78R YelFHAI} A&HoR Z718 AS
o= 2449 wgrdo] Yasdiy ojue A g
FHA dEiME ol ASAA gt AREE
IVIGS] F4A718 Y4934 L7} 2dsdy
A9 FEoAY FAH AEE dh= Tk WalFw
A7t A% dsdte] 83 F Y0} B3 24471
olul 15mg/dl. ¥ 24Xzko] o] 20mg/dl 744 F7}
S W A ol WelFHA7t 15mg/d]
olate] 74 IVIG flol 4 Xggtogt gdo] &
e 79108z Y ABE AY 5 Y3, 20 mg/
dl o3¢ 4= IVIG AHo2 Q&) agirde) A
A AZIE A AL 9HQ AR &4
< 9o F gloEet AHMgT. $84 FedA
AT 8- Bowman®e 3 4A1ZH) Wl Fulx|
7} 15~16mg/dield, 36A17H) 18~20mg/dl, 36~
48413t 20mg/dl °]3Y W w3 o] g FETha 3}
Aer Maisels= 17~22mg/dl ©|AHA] 8o
Yasdia e AREE Maiselse] 2820 u}
2t A2 IVIG A58 Z2o| dox ¥F WelF
MA7} 2mg/dlold 714 BeTEL A gsigon
ETEE AP 2 A8 TS Ao 5 7
AP EEZNE TR0l B2EA gt

Aol VY8 oA [VIGFZ 1% &7}
BiE F47|Eo] Bz we zjolzl A
Riibo %% 87.5%, Ergaz §"¢& 77.8%. Alpay %
22 86.2%014 N EF o] Hasie] wesHo| B
8317 43k sl en, AAES] 9% 80%2 H|
<8 ZE B AT VIGY Xgwke] A=
Hammerman 50| IVIG ¥hg-73} u]ghg-3te] u)
AFTANAM IVIG FolA9 HAaZA 85 Wz

- 179 =



Yoon Jung Cho et al.: —The Effect of High-dose Intravenous Immune Globulin in Hemolytic Jaund -

H1A o] Aol Img/dl/hr o] 4d o, FAALA7}L 3
et Hx CO-FM2A7t 22 of uiglAl nluhg-
To| BolX AgHYY dFo] 7hsdirta Busigla,
AZES] 79 FEbel LAY, PAHETE
D FHAY vlae] 3o} FoA4-E Aol IVIGY
23 39 99 il

IVIGS] 832 AF 1Kg? 1g& 13] AHE 312
o], A2H59] ¢ Sato 5°¢) BuE Fug Ao ¢
o2 AA VIG £33 U 97 desge 4z
"},

IVIGY] #AjA #2802 dgzy) vrga} 430
AE F AW =87 B usT ARES] A
A= AT

ol e AR FMA R B3 x&He
2 YFRN7L Sk dAEd A iy 4
o o]27] Ae| IVIGS] X 88 k= Ao] ¥ 32344 ¢l
o] wgrHe] WIEE Y F Yo A Y
e FHlA o) M= go g A7t Uesion &
e AH-E 3| YsiiE FAXRE B3}
3 USRI 15~20mg/dl oA E7teks &
84 3 fopol A AHE-gto] A Aste]e} AztEy, o]
2% [VIGY A Fof S35} ALE 7|50 g3k &
o B A7} dojor A}

JAE0

HO

1) Kliegman RM. Hemolytic disease of the newborn.
In : Behrman RE, Kliegman RM, Arvin AM, ed-
itors. Nelson Textbook of Pediatrics. 15th ed. Phi-
ladelphia : WB Saunders : 1997. p.5004.

2) MacMahon JR, Stevenson DK, Oski FA. Manage-
ment of neonatal hyperbilirubinemia. In : Taeusch
HW, Ballard RA, editors. Avery's diseases of the
newborn. 7th ed. Philadelphia : WB Saunders ;
1998. p.1033-43.

3) Keenan W], Novak KK, Sutherland JM, Bryla DA,
Fettery KL. Morbidity and mortality assodiated with
exchange transfusion. Pediatrics 1985 : 75(Suppl)

: 417-21.

4) Urbaniak SJ. ADCC(K cell) lysis of human eryth-
rocytes sensitized with rheusus alloantibodies. II.
Investigation into the mechanism of lysis. Br ]
Haematol 1979 : 42 : 315-28.

5) Sato K, Hara T, Kondo T, Iwao H, Honda §,
Ueda K High-dose intravenous gammaglobulin
therapy for neonatal immune haemolytic jaundice
due to blood group incompatibility. Acta Paediatr
Scand 1991 : 80 : 163-6.

6) Riibo J, Albrecht K, Lasch P, Laufktter E, Leititis J,
Marsan D, et al. High-dose intravenous immune
globulin therapy for hyperbilirubinemia caused by
Rh hemolytic disease. ] Pediatr 1992 ; 121 : 93-7.

7) Maisels MJ. Treatment of hyperbilirubinemia. In :
Avery GB, Fletcher MA, MacDonald MG. editors.
Neonatology : pathophysiology and management
of the newborn. 4th ed. Philadelphia : JB Lippin-
cott ; 1994. p.688.

8) Hartwell EA. Use of Rh immune globulin. Am ]
Clin Pathol 1998 : 110 : 281-92.

9) Finna R, Clarke CA, Donohne WTA, McConell RB,
Sheppard PM, Lehane D, et al. Experimental stu-
dies on the prevention of Rh hemolytic disease.
BM] 1961 : 1 : 1487-91.

10) ol 5% - 345 - <3 - A1¥<%. Minor blood
groupe] oJ3F AlAo} TFAGA £¥A A
94, A B 2o}3} 1987 : 30 : 504-10.

11) McElfresh AE, Kurkcuoglu M, Vaughan VC, Arm-
bruster R. Elution of anti-A and anti-B from ery-
throcytes of incompatible newborn infants. ] Pedi-
atr 1960 ; 56 : 39-42.

12) Alter AA, Prutting DL, Sheila H, Bryan DE. Sero-
logic specificity of the positive direct antiglobulin
test in ABO heterospecific pregnancies. Obstet Gy-
necol 1969 : 34 : 102-5.

13) Peevy K], Wiseman HJ. ABO hemolytic disease
of the newbom : Evaluation of management and
identification of racial and antigenic factors. Pedi-
atrics 1978 : 61 : 475-8.

14) Kaplan E, Herz F, Scheye E. Robinson LD. Photo-
therapy in ABO hemolytic disease of the newborn
infant. J Pediatr 1971 : 79 : 9114.

15) Osborn LM, Lenarsky C, Oakes RC, Reiff MI. Pho-
totherapy in full-term infants with hemolytic di-
sease secondary to ABO incompatibility. Pediat-
rics 1984 | 74 : 3714.

16) Oda H, Honda A, Sugita K Nakamura A, Naka-
jima H. High-dose intravenous intact IgG infusion
in refractory autoimmune hemolytic anemia(Evans
syndrome). ] Pediatr 1985 ; 107 : 744-6.

17) Ergaz Z, Arad I Intravenous Immunoglobulin the-
rapy in neonatal immune hemolytic jaundice. ]
Perinat Med 1993 : 21 : 183-7.

18) Ergaz Z, Gross D, Bar-Oz B, Peleg O, Arad I. Car-

- 180 -



ZgA o 1 - BAA R Bgehs Aot HELHA Sl w8 Ao HAIR e HBE)-

boxyhemoglobin levels in neonatal immune he-

molytic jaundice treated with intravenous gamma-

globulin. Vox Sang 1995 : 69 : 95-9.

Hammerman C, Kaplan M, Vreman H]J, Steven-

son DK. Intravenous immune globulin in neona-

tal ABO isoimmunization : factors associated with

clinical efficacy. Biol Neonate 1996 ; 70 : 69-74.

Alpay F, Sarid SU, Okutan V, Erdem G, Ozcan

O, Gokcay E. High-dose intravenous immunoglo-

bulin therapy in neonatal immune hemolytic jaun-

dice. Acta Paediatr 1999 : 88 : 216-9.

21) AFAH - AFL - AR - AT - o)L - ¥
. ABOFA§ Aol 484 AgallA o oz
g A28 AR Ao} 1993136
1073-9.

22) Chirico G, Rondini G, Plebani A, Chiara A, Mas-
sa M, Ugazio AG. Intravenous gammaglobulin the-
rapy for prophylaxis of infection in high-risk ne-
onates. | Pediatr 1987 ; 110 : 43742.

23) Bussel JB, Kimberly RP, Inman RD, Schulman I,
Cunningham-Rundlers C, Cheung N, et al. In-
travenous gammaglobulin treatment of chronic idi-
opathic thrombocytopenic purpura. Blood 1983 :

19

20

—_—

62 : 480-6.

24) Fehr H, Hofman V, Dappeler V. Transient rever-
sal of thrombocytopenia in idiopathic thrombocy-
topenic purpura by high-dose intravenous gam-
maglobulin. N Engl ] Med 1983 : 356 : 1254-8.

25) Rao R, Sakar S, Narang A. Intravenous adminis-
tered immune globulin for Rh hemolytic disease.
] Pediatr 1992 ; 122 : 833.

26) Bussel JB. Modulation of Fc receptor clearance
and antiplatelet antibodies as a consequence of in-
travenous immune globulin infusion in patients
with immune thrombocytopenic purpura. ] Allergy
Clin Immunol 1989 : 84 : 566-78.

27) Hammerman C, Vreman HJ, Kaplan M, Steven-
son DK. Intravenous immune globulin in neona-
tal immune hemolytic disease : Does it reduce
hemolysis? Acta Pediatr 1996 ; 85 : 1351-3.

28) Bowman JM. Blood. In : Oski FA, Stockman JA,
editors. The Year book of Pediatrics. Chicago :
Year Book Medical Publishers ; 1980. p.2124.

29) Duham C, Dicato MA, Ries F. Side-effects of int-
ravenous immune globulins. Clin Exp Immunol
1994 ; 97 Suppl 1 : 79-83.

- 181 -



Yoon Jung Cho et al.: - The Effect of High-dose Intravenous Immune Globulin in Hemolytic Jaund -

Bz gl B33 AlAlo} W88 St
g AW Wy gz Bele] Xgay

ARdista ogdjst ojustna - Aot Gt TR Y Lotatetm g
284 AAF - o7

—{ 3 .’.‘.5I

8 H:3MA 8] £85H= Coombs test G4 Aol HAEHA Fd FolofAN ns&F AW A
o 228 X8 ANE doluuz} F}

AT PH 199539 195E 19983 128714 T 437 AFoiEtn Fikej g Ul Aol A8 3
22 ARE Wetd fo} F 23wd FH ABPow A A4 T} AUTA EF WFHA) =
of ujZ WPTHE AL 628 AT 10218 e A o5 ULF FHA Bz BTl
We]FHR 7 F78ke AFE 2420 15me/dl, AF 24413 ©o1F 20mg/dI7HA] 71 2ol oiad
FolollAl 1Y S22 EAL AF kgD lg £F o2 623l A HH3) oz 135 Foqzigon, FA
2w} IVIG A& Foll® A&A o2 ez}t Zrlsle] 83 el FNX7t 22mg/dl o)A wdks
35 Agsigich 108F FAA R HDIVIGe 29 A&7 @ 2 I3, B2 89} HDIVIGS AH:-3t
% wg ol Yadd ¥ o Fof Yuzbel 32 4 A7), A%713, Y9249 91152t
HA "M, Hu e 5, Ho el QY TE v aEY sl olF F7he] FAAeE
SPSS9] two-sample Kolmogorov-Smirnov testE o]-8-8fa] p<0.055 9jn] glE= Ao a9}

3 1

1) 1081%F A2 82, N34 222, | A7 ST, Ha YU 93 FE340 23e)7) 9L
th 13 F 7HE ABO¥ AR, 128 minor 84 ¥ (anti-E)ollen [#& 28 2%
BO¥#% olR0x, Sge] &8 A7l 1, 13 25 45 2447 o] Yt

2) Fat AAVFA A e FAE Fold Aolst gldlen, 1971z HA d4 Hn B
Ad . A L FUAE Aol7k gln Hu dF WFHAE 1PoM | 2R Etont o
Ztol= gtk HDIVIG FojA Ha A3 [ 259, 13 3.4Yodx, J9U4E 12 8543,
0, I 10.0+£5.69 % 298 ato]= glgich

3) ARF i Fe A=A gt}

3 E:3dARe B3 Aol 398U S5 L@FY 2o o]27] Mol [VIGS] A=
F 3hs Zlo] d ¥2g glo] ART Y NEE FY A0 Az, o] F2E [VIGY HA Fo] &
G} AR 7)ol o Fo e Aot 2lojot Hac)

HO

3d Bt Aol B 8YA Y, 28 AW AYI2EY.

- 182~



