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ABSTRACT Objective: To investigate the correlation between the titer of IgG blood group antibody and hemolytic disease of new-
born (HDN) in type O pregnant women. Methods: Selected 432 cases of type O Rh (D) positive pregnant women and neonate from Jan-
uary 2013 to December 2015 in our hospital, maternal serum IgG antibody titer of observation, incidence of newborn HDN and analysis
correlation. Results: In 432 cases of pregnant women, serum IgG anti A (B) titer is greater than or equal to 1:64 in 189 cases, accounting
for 43.75%, with the IgG anti A (B) titer increased, the proportion of pregnant women gradually reduced. With the increase of pregnancy,
pregnant women's serum A anti IgG A (B) titer gradually increased, the serum levels of IgG anti A (B) in each group was statistically sig-
nificant difference (P<0.05). With the increase of age,pregnant women's serum A anti IgG A (B) gradually increased, the serum levels of
IgG anti A (B) in each group was statistically significant difference (P<0.05). IgG (A) (B) titer increased, the incidence of HDN was sig-
nificantly higher, there were statistically significant differences in each group (P<0.05). The grade correlation test showed that A (B) in
the serum of pregnant women was positively correlated with HDN (r=0.732, P<0.05). Conclusion: The main cause of neonatal hemolytic
disease is the O blood group antibody of IgG type pregnant women,which is positively correlated with the hemolytic disease of the new-
born, which is worthy of clinical attention.
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Table 1 IgG anti A (B) titer in serum of 432 pregnant women (n,%)

IgG anti A (B) titer N Constituent ratio
<1:64 243 56.25
1:64 75 17.36
1:128 57 13.19
1:256 36 8.33
1:512 18 4.17
>1:512 3 0.69
Total 432 100.00
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Table 2 Comparison of serum IgG anti A (B) titer in different times of pregnancy [n(%)]

Times of

N <1:64 1:64 1:128 1:256 1:512 >1:512
pregnancy

1 286 171(59.79) 51(17.83) 36(12.58) 20(6.99) 8(2.80) 0(0.00)
2 93 54(58.06) 12(12.90) 13(13.98) 8(8.60) 5(5.38) 1(1.08)
23 53 18(33.96) 12(22.64) 8(15.09) 8(15.09) 5(9.43) 2(3.77)
Total 432 243(56.25) 75(17.36) 57(13.19) 36(8.33) 18(4.17) 3(0.69)
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Table 3 Comparison of serum IgG anti A (B) titer in different age pregnant women[n(%)]

Age N <1:64 1:64 1:128 1:256 1:512 >1:512
21~29 243 147(61.76) 45(18.91) 27(11.34) 15(6.30) 8(3.36) 1(4.20)
30~40 189 96(49.48) 30(15.46) 30(15.46) 21(10.82) 10(5.15) 2(10.31)
Total 432 243(56.25) 75(17.36) 57(13.19) 36(8.33) 18(4.17) 3(0.69)
6] -2.552
z 0.011
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Table 4 Correlation between IgG anti A (B) titer and HDN in pregnant women (n,%)
IgG anti A (B) titer N HDN cases occurred Incidence rate of HDN
<1:64 243 7 2.88
1:64 75 5 6.67
1:128 57 11 19.30
1:256 36 9 25.00
1:512 18 13 72.00
>1:512 3 3 100.00
Total 432 48 11.11

Note: Maternal serum IgG anti A (B) and HDN were positively correlated with r=0.732, P=0.015.

3 Pig

HDN J& HH TR L5 220 M AN G A 8 1 e i PR s ot ke
P o HDN —J &A= T O MB35 , A(B)RIAL % B Lo A
(BRI, Hs R E TR O R Z2 i R N7 AE K AR EPE A(B)
IgG, X R RT U s MG E AR LR Y P T 16 LA 4ii
Fii A PRk B P, FEL MR, &4 HDN, HDN £
Yo A L BCEE LR, HR R M fa R S R A LA 4
WEIR ALY KT, R AR B, 54 ] LS5
T2 i , R ma e LA ) kBT, iAok, L AR s | 2 i
VS Itk HDN B8 228 09, (X e % F HDN Ji S 401 %
B, 5T A BN BB ANARYT , BT LI fE s .

HATE AT 30, &4 HDN [k )L, HoRksp e i 2
(1ML BT A(B)IgG 84t & Ft 5 . Fasano RM 51N 5% . 7 24 44
15 1gG $T AB)ZUAN/INTF 1:64 B, A= JLAR /> & 4 HDN, ifij 24
2219 1gG 1 A(B)YMN K F 4T 1:512 Bf ,HDN &A= F 51k
100%., A 5% % 38 e 43 6 1) 2 22 ABO il LR 419 O %L Rh
(D) FRMEZEIA 432 B B A= LT T WS, 45 R s 432 ]2
A K ZH0iE 186G Ht AB)RUN/NF 1:64, KFEET 1:
64 4 189 {4, i 43.75%, Bifi 1gG Bt A(B)SUN T, 220 1
BlZHE> . 5 Wu Y S RHGEEIEA 8, SR RFAR AR
VAT LA R IR, B2 kB8 i, 240 M3 1eG HT A(B)RLH B
L AN 18G BT A(B)RUMY LA Gii 2425 5 AL
B 3 Z R AT A RS R IR SR B2 30, iR LA 4 Atk
NEEAR SRR = A oA B PRF g, = A L
PRt AR 22051 MO AR 22 10 13 TG BT A(B)RUN Lok
A BEAEES I, 2210 M 1gG BT ACB)RUN B Wil w5 , 452412
1M 1gG Bt AB)RM b Geit2E 225 . R T g2kl
ZREAEESE N, LRI BT R AR R A 22 LR S pe RS T Ag
KAEBUE , H I AL 186G Bt AB)SAN TR,

ARBFFEAR XA 1gG Bt A(B)RLA 192213 HDN e /f ik
11T WREE 25 5L b 1gG Bt A(B)RL M T ,HDN % A= 5 i 2 7
o M 1gG Bt A (B) &M /N T 1:64 i ,HDN K45 5h
2.88%, 1 1gG $t A(B)ZM N 1:512,HDN kA% 72.22%,
IgG $i A(B)ZLHr >1:512 i, HDN %A= 3 100.00%, ZEZ% 4
A R, 2y 1gG $t A (B) 5 HDN &/E S IEHX
(r=0.732,P<0.05 ) , iX— &5 R 48w , O BZRIE7=R 1gG M AYHIA
ZA T LATS HDN f RS US, {H 2538 RISy, = 2R Bk

BT S PR  T RE S L RALAR ) Se RS A

K, AR AT R A AR B2, R O R IH HERZE MR

BRLLEZY] 16,28 .36 Al 2AF 1 IRBUASNINE , DIERE w2

TR T
£ LRTiA, O B i 1gG 1 R4S HDN #) 3

FEFE, HKF-5 HDN S IEADC, (EAR IR R E M .

5 % 3L #K( References)

[1] Zevk. 37 A& UK fo % 1gG FR Mg & L)1 T B F R FIR,
2015, 36(5): 78-79
Li Bing. Significance of Detecting IgG Antibody Titer in Hemolytic
Disease of the Newborn (HDN)[J]. Journal of Liaoning Medical Uni-
versity, 2015, 36(5): 78-79

[2] B &35%, 8 45,5 &% 50, % 1gG 2 5 47 £ )L ABO 74 o J &9 48 X 1
[0].7° & E %, 2011, 32(2): 182-184
Zhou Yi-qiang, Xiao Qian, Feng Shang-ke, et al. Correlation study
between IgG subclasses and neonatal ABO hemolytic disease [J].
Guangdong Medical Journal, 2011, 32(2): 182-184

[3] Markham KB, Scrape SR, Prasad M, et al. Hemolytic Disease of the
Fetus and Newborn due to Intravenous Drug Use[J]. AJP Rep, 2016, 6
(1): e129-132

[4] 35 3%, 5&F, 2645 542 1gG h & Fuik b 97 £ )LZ ) % 4
[ 5= AILAR G R 22 &, 2011, 26(17): 1376-1377
Li Xue-ying, Li Zhi-ping, Wang Min, et al. Relationship of Im-
munoglobulin G Blood Antibodies in Pregnant Women and Hemor-
rhagic Disease in Newborns[J]. Journal of Appled Clinical Pediatrics,
2011, 26(17): 1376-1377

[5] Fukui H, Saito H, Ueno Y, et al. Evidence-based clinical practice
guidelines for liver cirrhosis 2015 [J]. J Gastroenterol, 2016, 51(7):
629-650

[6] Gu XB, Yang XJ, Zhu HY, et al. Effect of a diet with unrestricted sodi-
um on ascites in patients with hepatic cirrhosis [J]. Gut Liver, 2012, 6
(3): 355-361

[7] Bernaudin F, Verlhac S, Arnaud C, et al. Long-term treatment fol-
low-up of children with sickle cell disease monitored with abnormal
transcranial Doppler velocities[J]. Blood, 2016, 127(14): 1814-1822

[8] Jernman R, Stefanovic V, Korhonen A, et al. Case report: Severe
hemolytic disease of the fetus and newborn due to anti-C+G [J]. Im-
munohematology, 2015, 31(3): 123-127

[9] Yaoita M, Niihori T, Mizuno S, et al. Spectrum of mutations and geno-
type-phenotype analysis in Noonan syndrome patients with RIT1 mu-
tations[J]. Hum Genet, 2016, 135(2): 209-222 (TEE 1775 W)



IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.9 MAR.2017

- 1775 -

Journal of biomedical materials research part, 2015, 103: 1380-1390

[9] Landskron Johannes, Helland Oystein, Torgersen Knut Martin, et al.
Activated regulatory and memory T-cells accumulate in malignant as-
cites from ovarian carcinoma patients [J]. Cancer immunology im-
munotherapy, 2015, 64: 337-347

[10] Feruglio S L, Tonby K, Kvale D, et al. Early dynamics of T helper
cell cytokines and T regulatory cells in response to treatment of active
Mycobacterium tuberculosis infection [J]. Clinical and experimental
immunology, 2015, 179: 454-465

[11] Xie Shuang-Lun, Chen Vu-Yang, Zhang Hai-Feng, et al. Interleukin
18 and extracellular matrix metalloproteinase inducer cross-regula-
tion: implications in acute myocardial infarction [J]. Translational re-
search, 2015, 165: 387-395

[12] M Miyara, Y Yoshioka, A Kitoh, et al. Functional delineation and
differentiation dynamics of human CD4'T cells expressing the FoxP3
transcription factor[J]. Immunity, 2009, 30: 899-911

[13] Maeda Kayaho, Kosug, Tomoki, et al. CD147/Basigin Limits Lupus
Nephritis and Th17 Cell Differentiation in Mice by Inhibiting the In-
terleukin-6/STAT-3 Pathway([J]. Arthritis & Rheumatology, 2015, 67:
2185-2195

[14] Kong LM, Liao CG, Zhang Y, et al. A regulatory loop involving
miR-22, Spl, and c-Myc modulates CD147 expression in breast can-
cer invasion and metastasis[J]. Cancer research, 2014, 74: 3764-3778

[15] Lindner Stefanie, Dahlke Karen, Sontheimer Kai, et al. Interleukin
21-Induced Granzyme B-Expressing B Cells Infiltrate Tumors and
Regulate T Cells[J]. Cancer research, 2015, 73: 2468-2479

[16] Landskron, Johannes, Tasken, et al. CD147 in regulatory T cells[J].
Cellular immunology, 2013, 282: 17-20

[17] Zheng Ming, Zhang Xin, Guo Huifang, et al. Highly expressed
CD147 on CD4' tumor infiltrating lymphocytes promotes the progress
of breast cancer [J]. Chinese journal of cellular and molecular im-
munology, 2015, 31: 961-964

[18] J D Fontenot, M A Gavin, A Y Rudensky. Foxp3 programs the devel-
opmentand function of CD4'CD25" regulatory T cells [J]. Nat Imm-
unol, 2003, 4: 330-336

[19] M Miyara, Y Yoshioka, A Kitoh, et al. Functional delineation anddif-

ferentiation dynamics of human CD4'T cells

FoxP3transcription factor[J]. Immunity, 2009, 30: 899-911

U Baron, S Floess, G Wieczorek, et al. DNA demethylation in the hu-

expressing the

[20

=

man FOXP3 locus discriminates regulatory T cells from activated
FOXP3 (+) conventional T cells [J]. Eur J Immunol, 2007, 37:
2378-2389

[21

—

Zhang Zheng, Zhang Yang, Sun Qian, et al. Preclinical Pharmacoki-
netics, Tolerability, and Pharmacodynamics of Metuzumab, a Novel
CD147Human-Mouse Chimeric and Glycoengineered Antibody [J].
Molecular cancer therapeutics, 2015, 14: 162-173

(E#EE 1749 T1)

[10] Iciek R, Brazert M, Klejewski A, et al. Ballantyne Syndrome (Mirror
Syndrome) associated with severe non-immune fetal hydrops--a case
report[J]. Ginekol Pol, 2015, 86(9): 706-711

[11] Fasano RM. Hemolytic disease of the fetus and newborn in the
molecular era[J]. Semin Fetal Neonatal Med, 2016, 21(1): 28-34

[12] Wu Y, Fan L, Liu M, et al. Anti-Di (b) causing hemolytic disease of
the fetus and newborn and the challenges of anti-Di (b) in perinatal
management in China[J]. Transfus Med, 2015, 25(6): 428-430

[13] Kumar R, Saini N, Kaur P, et al. Severe ABO Hemolytic Disease of
Newborn with High Maternal Antibody Titres in a Direct Antiglobu-
lin Test Negative Neonate[J]. Indian J Pediatr, 2016, 83(7): 740-741

[14] Calkins K, Roy D, Molchan L, et al. Predictive value of cord blood
bilirubin for hyperbilirubinemia in neonates at risk for maternal-fetal
blood group incompatibility and hemolytic disease of the newborn[J].
J Neonatal Perinatal Med, 2015, 8(3): 243-250

[15] Rieneck K, Clausen FB, Dziegiel MH. Noninvasive Antenatal Deter-
mination of Fetal Blood Group Using Next-Generation Sequencing
[J]. Cold Spring Harb Perspect Med, 2015, 6(1): 2023093

[16] Macher S, Wagner T, RosskopfK, et al. S evere case of fetal hemolytic

disease caused by anti-C (w) requiring serial intrauterine transfusions

complicated by pancytopenia and cholestasis [J]. Transfusion, 2016,
56(1): 80-83

[17] Fujioka K, Kalish F, Wong RJ, et al. Inhibition of heme oxygenase
activity using a microparticle formulation of zinc protoporphyrin in
an acute hemolytic newborn mouse model [J]. Pediatr Res, 2016, 79
(2): 251-257

[18] A%, # B, £ #7,%5 .ABO #7 £ )LiE k5 O A fo F-da Z-F i
ik IgG 4 A (B) A M e X Ao U] EMERES R E,
2015, 19(1): 85-88
Zhou Xiong-fei, Zheng Jun, Mao Kai-xin, et al. Analysis in relation-
ship between ABO hemolytic disease of the newborn and antibody
titer of IgG anti A (B) in the second trimester of the pregnant women
with type O blood [J]. Journal of Clinical Medicine in Practice, 2015,
19(1): 85-88

[19] Li P, Pang LH, Liang HF, et al. Maternal IgG Anti-A and Anti-B
Titer Levels Screening in Predicting ABO Hemolytic Disease of the
Newborn: A Meta-Analysis [J]. Fetal Pediatr Pathol, 2015, 34 (6):
341-350

[20] Allaf MB, Matha S, Chavez MR, et al. Intracardiac Fetal Transfusion
for Parvovirus-Induced Hydrops Fetalis:A Salvage Procedure[J]. J Ul-
trasound Med, 2015, 34(11): 2107-2109



