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Clinical treatment analysis of severe neonatal anemia caused by massive fetomaternal hemorrhage
LI Minxia,ZHENG Haiyun,ZHANG Yanan,ZHANG Wei
(Beijing Obstetrics and Gynecology Hospital ,Capital Medical University ,Beijing 100026 ,China)

[Abstract] Objective To analyze the clinical characteristics, diagnosis and treatment of severe neonatal anemia caused by massive
fetomaternal hemorrhage ( FMH), aim to improve understanding and treatment capabilities of this disease. Methods We
retrospectively analyzed the basic information, disease progression, treatment process, and outcomes of newborns with severe
anemia due to massive FMH admitted to the neonatal intensive care unit (NICU) of Beijing Obstetrics and Gynecology Hospital,
Capital Medical University, from January 2012 to December 2021. Results During the study period, 39 pregnant women were
diagnosed massive FMH, with an incidence rate of 0.28%, (39/140,727). Ultimately, 16 newborns with severe anemia due to
massive FMH were included in the study.including 8 full-term and 8 preterm infants. Among the clinical manifestations of the 16
pregnant women with massive FMH, 8 exhibited reduced fetal movements,and abnormal fetal heart monitoring was observed in all
cases. Among the 16 pregnant women who underwent Kleihauer-Betke acid elution tests (KB tests), 14 were positive,and 2 were
negative (with KB test values of 2.3% and 1.2% , respectively). Among the 16 newborns, 15 were born via emergency cesarean
section,and 1 was delivered vaginally.Initial hemoglobin (Hb) levels at birth ranged from 20 to 70 g/1.15 newborns received blood
transfusion therapy after birth,while 1 did not due to treatment refusal by the family. Among them,4 cases were complicated by
grade 2 intracranial hemorrhage,2 cases by severe neonatal thrombocytopenia,1 case by hemorrhagic shock,and 1 case by pleural
and abdominal effusion and heart failure.2 cases discontinued treatment due to poor prognosis consideration by the family,while the
remaining 14 cases had a good prognosis. Conclusion Massive FMH is one of the causes of severe anemia in newborns.Strengthening
assessment and education on fetal movements in pregnant women,timely fetal heart monitoring in late pregnancy,early detection,
and management of massive FMH, as well as emergency blood transfusion in newborns, are crucial for improving perinatal
outcomes.

[Key words] fetomaternal hemorrhage;neonatal anemia;blood transfusion; mechanical ventilation

(W B EI]2023—05—16
(EE R A 20 (1990 L AL Bg BE U, AL, 35 M 35 2 L U % 16 T 45 B T4
[@FESE 5k 4, FITEIE,

94



535 B 5 M
2024 4F 5 H

¥ a4 i R AR

Chinese Journal of Woman and Child Health Research

Vol. 35 No. 5
May 2024

i B % 1l 4% & fiF (fetomaternal hemorrhage,
FMH) &8 4277 43 73 166 T 5073 166 1 i JL 21 40 i 3 3ok
Jifs 48 98 6 T B 3 A BE A I VA B8 51 R LA [m]
JEE B4 % i B A A B ol e a2 4 — 28 i PR R
ERE . AE TEH 43 00 0 A R e, BE AR I YA BR b AT
e ) A% b = B e L, R Z 8 T T
0.1mL"™, it i Bk v i i) i L AR 12 1 32 R 4F, —
Ao R 5 5 R . AR, Y IR L i it 2
WP % A= K FMH, K& FMH A] B8 it JL & il
JEMEE 0 5 ) 5 H UL By SR G L B0R 2B L 3T i itk
Hb 38 AT BE 1 R AE L U 3 | K A il 2
PR3E 45 $E =T G IR P8 E N B LSE T
A SCERHGE . R 5 FMH 3 80y [ 7 JLAE T2 %R T
1024 3% ~5 0 AB R G4 & A 5 K it FMH
A OGNS AE 2 R G s AE LR I
= BT K FMH LR RR 28 4 LB
TR IR R PRk Z —

FMH B 8 RARGEZ4A B A 60 248, (HiZ00 i
a2 RO B L I R R BBk = R b 2R LR
AN Ty A B2 W I DR A B ) A SE R 1R 1 3 BORT
AL REE Ry, A SCI B s> Hr 116 ) iy T oK 4
FMH S E0g A= JLE FE 22 I 0% Bl 2 FL A B 2 9 3
FERYT & b S 5 Jay s B4 I R W ) R A8 R AA
23, DU R @ Ko FMH 9% 19 A 1R & RUA BE 77
BEIZ R B ILI S .

I ARMERETE

L1 RIK

B 43 A7 2012 4F 1 H & 2021 4F 12 H AR
BEK 2% B & A o 10 7 B2 B #7 2E JL 5 E M 50 e
(neonatal intensive care unit, NICU) Wi i B1 T K
it FMH 5 80 B 22 1M /28 L 16 i,

PANRHE: O BILFEETEH 1 R EER
i, IFHCA NICU; @ L™ BE 82 0 FMH ; © K
FMH 2 Wi 48 b5k & Az 8 A LR BE AT I, 8 X AE R
HIUE 12145 M (hemoglobin, Hb) <<90g/L CHERR i JL
VR I L 2 I B E I B e R A A 5 1R R AR LA I i
O HEBRAR e . O 77 B2 W FMH, {H — i1
LA, TC I IR 55 R B, R NICU #9581 4 JLs
Q=B W FMH, B G385 s O I IR 98k} Bk 2k
L.

95

AT C 2838 3o w R B R A B IR b st e e B
Bt B2 24 48 B 2 12 W A (45 2023-KY-047-01) .

1.2 Fi&

1.2.1 #7 £ U R 694 W7 47

O # . 120g/L << Hb << 140g/L; @ H .
90g/L<Hb<(120g/L; @ & J¥ . 60g/L<< Hb<(90g/L;
@ & B Hb<<60g/L",

1.2.2 FdaAa X {4 ek &

WO 28 IE A B IS 1 — i B R A 4 AR IR L 4
UV L VR I SRR R A A 5 4 B A A 4R AR
5 1% B 1L 7Y Kleihauer-Betke B2 P8R 56 (KB it
) Ko WA B, b KB B 45 R >3 %0 Mk
S

1.2.3 # A LB & T A ek &

W B A LR — A B RE, A0 45 P ) 1A L (1min-
5min) Apgar ¥F43, DL & A 5 W 8h Hb ., 20 40 i L 25
(hematocrit, Het) | F1 4 Mg 71 %% (white blood cell,
WBO) . i /M 3% (platelet count, PLT) | [’ 41 2T 41
i 3145 (reticulocyte count, Ret) | Ifil Y | IfiL /<. . 7 43 B
(base excess,BE) , FL& (lactic acid, Lac) , H} 4 i} 42
SRR AT BE U A T A B0 L I RE KA R

1.3 &itFEHi*

SR FHA AR R BA T o7 07 ¥k 4 B FMH 5 61 55 KL
N T SPSS 26.0 Ge 125 84 X H s 47 b #4371
ORI (n) FRR A5 6 TR 00 A0 1Y 1 1 B8R
PR bR 2 (x £ ) FIR,

2 HBR

2.1 X2 FMH Z2A/ G K& R

2.1.1 A NI ) 89 A AL

2012 4F 1 A & 2021 4F 12 7E 6 MR R K4
B Ja b s ™ B e 3 B 43 e ) 2 1A 3 140 727 fai],
39 BEfiL K E FMH., KH% R 0.28%, Hrh 2 f
GILIGAEE N 5 11 5T A L A 5 — IR B 4F, el
PRAER R ARAE , W I Hb > 120g/L, A& W £ B 5 10 4l
A JLRAS Be NICU i R e Sb Be 36 7 (BERHG 25D 5
B2 16 BE AR JLILAAR BE NICU, ¥ Bl , Bk 4
AMBEILE 1,
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Fig.1 Flowchart for the inclusion of

cases with massive FMH
2.1.2 X% FMH Z4a e —fx %4
16 1 22 {0 By 45 % ol 26 ~ 38 %, F- 45 (31,56 +
2.92) % ;2P 1~3 W2 i 307 ~407 i, 7E
16 12 te b, 15 6 B AR A2 24 1 9 o N T4 B AR
B AR (RO ZRE- IR IR B Al B AR 32 22513 B Ry 9 7
8.3 g d . BRAkie s o 1 B RE1E A I R

1581 2 RN R A2, 2 B4 I 4 U 0B IR i 2 1) &
IFREORI & i, 2 A E e L 4 A N TR
Jaal U

2.1.3 X% FMH Z-42 69 s &k £ L

7 16 B 1A IR B, 8 B4 iR shis >
ity S0/ 5[] 4 i L A 1~7 RARAE, o 1 4l
i sl s /0 RS 6 8055 O 6 9) 5 8 1 72 Bl 8 i
IR &

16 B2 E i GO a3 1 o 5 F L Hob 2 il
U LT T 52 9% G491 5 R 15) .5 491 52 AT & 1F 5% % FE
ARG 1.2.10,11 F1 16,5 {51 £ 78 53 5P 1 Bl el 3
Gl 3.4.6.9.11) 58 fil JC B ¥ i 5 (non-stress
test, NST) Jo i I B (g 91 2.3.4.6.7.9.11.15),
2 B NST () A8 S0l G ] 12,14 51 1] 2 16 39
WOH G 13) 51 BN B, 2R JLE 8 ORI 8).,
Xf 16 Bl 22 A AT T KBk 5, Hirh 14 1145 5 BH

P Ay 2 0285 5 Sk B (KB 38 (50 51k 2.3 %0 1

1.2%)., BARBERLE 1,

®1 X8 FMH 2N B IE K E #

Table 1  Clinical data on admission of pregnant women with massive FMH

Wk ERGH AR o ot b o IS
1 2 H 32 3 3873 124 1R Tl BE 1 5% i O+ 8.0
2 EH 34 Z17E0 3716 125 6 K NST(—) , 7] B iE 5% B+ 6.0
3 A 26 10 39+1 123 4K NST(—), 2P H B+ 3.0
4 A 29 ZE 2750 38+t 117 & NSTC—) , 571 2 W5 191 il i AB+ 8.2
5 A 35 g el 374 113 ¥ F 3% AB+ 15.0
6 2 H 33 10 38 119 x NST(—) , 55 B 7T 4% i B+ 2.3
7 EH 33 Z1570 4070 145 T NST(—) A+ 4.0
8 JEHA 30 1770 40 122 ¥ AR ARG ILE R B+ 5.0
9 Rp= 33 3750 3571 110 7R NST(—), 28 7F B+ 3.2
10 e 28 22270 3013 101 1R ] BE I 5% % A+ 5.0
11 Ly 32 1570 32 105 2 K NST(—) B 5 ATEEIE XS A+ 5.0
12 L= 31 2 36+3 117 2 K NST () £ 45 5yl i B+ 4.2
13 Hyp= 32 ZE10 361 107 2K JHE 80~90bpm B+ 20.0
14 L 29 270 3612 100 x NST (=) A 5E W 39 ok 328 A+ 1.2
15 Ry 38 ZE 170 34713 128 J NST(—) , 7] JL1E 5% A+ 5.0
16 L 30 221570 31°2 120 X KIEZ P A+ 6.0

HENST ) ARETE IR B, NST () AR B 28 1E % 7248 5 1F 3 (3 i

RAE 5 1 410 Rh B,
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2.2 K& FMH #4EJLH A R ABRHIER

TE 16 8T Az L, 15 B 2ok e e i s
16 A SRt A 553 6 9] (37.5%) . & B 10 {4l
(62.5%); & H JL 8 #il (50.0%), B 7= JL 8 #i
(50.0%) s ¥R 3075 ~40 "7 & L -1 (36.43+3.06)
JE s AT S 1 705~ 3 510g, F 1 (2 570,63 &
509.02) g 16 FIH7 £ LR A I A e k& H L 2 BilA
JE LK B G910 11) 59 1A I i o = AT e vk oK
A 4 HEEEH (1min Apgar W43 2~3 4, 5min

Apgar P43 3~8 43, il 1.10.11 F1 13), 1 fil K5
% B [(Imin-5min) Apgar P43 K 7-7 43, 95 ] 47,
11 Bl 2 Wi 2 L% 8 16 Bs AR L3 ok 3 22
I, Hb 2y 20 ~70g/L[F¥ (45.50 £13.61) g/L ],
Het 9 6.4% ~24.9% [F 1 (14.8044.72) %5 ], Ret
R4 7Y ~4.2% [ (15.5249.03) % 1. < pH N
7.08~7.45[F ¥ (7.26 £0.10)], Lac A 1.2~
15.4mmol/L [ 44 (8.90 = 4.58)], HAK % K WL
%2,

R 2 KEFMH #FEJLHH &R\ B B IR 5T #

Table 2 Clinical data at birth and on admission of newborns with massive FMH
[ 1A in-5mi S 3 = ac
BB B G s AP I G S T S i cma

1 3873 % 3510 3-8 ¥ IPN 30 9.8 15.8 134 7.2 —14.8 12.6
2 376 I 2 930 9-9 ¥ X 45 14.6 24.8 240 7.2 —7.5 8.0
3 3911 & 3205 9-9 Jc IS 41 14.4 12.7 175 7.1 —14.6 12.5
4 3871 'S 2 755 7-7 T JIF Rt K 31 10.3 8.0 142 7.2 —16.0 15.0
5 3714 5 2 685 8-8 ¥ JH IR 53 15.9 7.1 126 7.2 —16.2 15.2
6 38 & 2 630 9-9 ¥ R 51 17.4 12.1 229 7.4 —9.9 7.2
7 4070 i 2 900 9-9 ¥ Jc 70 24.9 13.6 192 7.4 —3.4 1.2
8 40 5 3235 9-9 J IPN 62 20.0 16.9 267 7.3 2.6 2.1
9 3571 I 2 295 9-9 i X 49 16.1 24.1 220 7.4 —8.5 7.0
10 303 I 1705 3-5 H TR 41 13.3 34.2 152 7.1 —9.9 10.0
11 32 % 1975 2-3 H JIT R R 20 6.4 X 82 7.2 —15.6 15.4
12 3673 5 2 345 9-9 T & 46 16.0 ¥ 84 7.3 —5.7 5.4
13 3671 s 2 375 3-6 ¥ [iDN 42 12.7 10.5 129 7.4 —8.5 11.5
14 3672 5 2 460 9-9 G ¥ 36 8.8 4.7 83 7.1 —13.0 9.8
15 3473 ks 2 255 8-9 X ¥ 42 15.2 10.5 196 7.3 —9.2 4.9
16 3172 i 1870 9-9 T X 69 20.7 22.4 145 7.5 —3.2 1.6

2.3 K&Z FMH 4 JLEREITF RTERER

FE 16 151 5 B % 0B AR L, % 15 kAT T8
UK 2] T T, B AT AR LA B 0 R a1~ 3
W1 BT A J LR R 25 18 100G 25 03368 97 A i
A 4 A LR R S BT AR Hoh 2 Bl
o7 T H 38 A S I N A e A O RO
it s A e S T L 7 0 28 LT A R I AL BB YT 1
81 157 FH TG B W W ML B IR W S R 4 B O B AR L
Py L 2 9%, 8 Bl O /AR A L 1B 0T 2K i
PR 5, 1 061G 0T M s RO L0 T 30

EAR A 8 B LA 2 64 JF 5 i

97

AN D (PLT<C50 X 107 /1) s Hop 1 i) PLT A%
R 2 35X 10° /L, 3 /5 4 75 S /s RUO fisg 22 48 158 T
LB VK 25 A H I o TG B RS AL 95 B R ke it PR A
BRI HEAT /N B A 1, N S R BR AR 1 L IF
F UM T REIR YT S 5 M/ NAGE T E E R s 53 Ak
18 L PLT SRR 2 46 X107 /L. Il JR G HY IfiL fi
], A 2 AR IR AL B, W0 il /N A B TR R . TN
A8 ki FMH B = L, A 2 8 L K&
FR UG A RS RS T, A 6 6134 il ik
75 5 AL BRI A 8 ~52 KL HUS RiF., BAKYE
B 3.
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Table 3 Clinical data on the hospitalization treatment and prognosis of massive FMH neonates
i il NN ’E%:I E?T ’Eﬁiﬁ@ H?W?Z%/ ?fﬁjmt‘&(ﬁ/ R EER ,HE’ISF& HBERT  AEBE ] e
Hb(g/L) JE@ES %8 AMEIE B iy 1 12 3 IfiL AE & I AE Hb(g/L) (K
1 30 A A el A/39h  2/140mL H el SR A I 2 2 i/ 132 10 R4
A Ik 2>
2 45 & x & AHA]/55h  1/80mL H el T 111 9 R
3 41 T 2/120mL A S 121 14 B4
4 31 % AHAI/51h  3/120mL T AL T8, i AR 124 12 5843
5 53 7 x s o5 2/90mL el A 1w /N D 107 13 R4
6 51 5 T i oS 1/60mL A A DY L 2 2% 111 12 R4
7 70 i x i T 2/95mL i x P 120 9 B4
8 62 & % I G 2/80mL % x b 105 10 =843
9 49 P % s 7 2/52mL x A VS 145 8 R4
10 41 A A &k A01/188h  3/124mL A A PN IRE) N 139 52 E%:43
11 20 A A A A A 1/16mL A A g 1 M R 0 T i
3 DIC, Il /N U5k 2
12 46 x G 2/100mL i /AR U 2 119 8 [S845
13 42 A A 7L A £l/8h A A /N sk 2 3
14 36 & x & AHAl/29h  1/50mL H A SR I 1 g%, I b 144 18 R
M i >
15 42 i 7 i 7 2/80mL x s FiLA R AL 2 9% 116 12 R4
16 69 i T x J Al 2/5mL A T I /AR I 2 101 32 [S845

A B HL A R B 1R 5 B HOME I % P9 B I (disseminated intravascular coagulation, DIC) ,

3 1ig

3.1 xFK=E FMH BIE X

YR B P IE R 0 B S0 8 0 IR, B L i v
ABERIERR 5t 2 % A FMH. H 0] DL % A 18 4 0 i
WAl A 4y W R b, 1E AT ORI R, B Ak o
M R AR LAY, HUE S 800 B IG L 4 i EA
B AR UG BR3P AF B0 R T 30 A B L il e —
Alad ImL, H 25 i 098G L 4 il 2 A B R 9
BT RE & 2R KR FMH, 51l ™ 58 5 K A fi B9 iR
JLEHTAE LTI, B8R 6 B S8 R 55 i - S i R B
Ab¥E FMH g3 HAT B 2 IR R S0, 2R, 4k
H Al % i L2220 o ik A BE R AIE 3R A B XK
it FMH 57 78 4 30, SCHk vhox FMH Jig LR 1 &
20mL.30mL.80mL.150mL A B> . B fifF
FE R LR I 14 3 5 28 2L A 48 X6 % it A A7 LA
D HLJR PR 2 i L B R R Y R i % R A T
(B, JC B R I 25 B 40 2R 1 e 2 %, 3 BB R 3 AR R

98

ma 1A A 2 RO AR R R R e bR A
SCHkHE FMH K63 R 0.2% ~ 3%, . AWk
hgeit R FMH &30 0.28%0, 5 13k SCHk i
TE R AR

3.2 FMH B R R EL 5 #7

A SCHk s FMH Sk = 55 0 A I ROE IR 4 52
MRN8 R, Tk H 20 AR
B ik 7 AE I RAEA Z o ST, M 219 853 441
FEILAA 24 £ T FMH 51 20 A9 L. 45 1 8
7 I PR 2 3 A i 2l el /b 0T Ok 1 B ] 54 960
ARG K E FMH Z2 0944 8 41(50.0%)
WA S &, 5 LRI 8 g . iR sh i
TR 6 LK I B2 i O W B 52 0 5% 3 W AR S 2 W
FMH iy = HRAE ", 3X 2 i L™ 5 22 1l 1 26 A0 £ 3k
B iR B s vl e S RS S IR LK i R IE 5%
TR A R B AR RE S AL 2 R A LA A
FMH" ZBRAE7FR B, Hob 1 51 GR 3 Hoiig ] 11 45 JF
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g M B o T3 3 B L o 1 G R L R U i PR
HI DIC BRI, A KB FAIRIT G IET: 75 1 fl
(3 3 il 100 2 A0 A B ST P G 8 a5/ | A 1 i
IR 3070 A R L A R R I fa I A B i R) 4K
KRB 52 KL UG K.

3.3 W FMH B Bhie &

KB 562 [ br -2 B FMH & # #0958
ELBRAT S PR A B IRAR T, A
WEgErh 2 B2 10 KB R 5 B, 40 7 T RE A7 DL R R
P — 2 KB ilg A< 5 A Jmy BRAE AN 0, — 2]
A8 5 43 W ir — B[R] 6 JIG B 4 ot T 43 166 30 300 iR
R R 0 A 56 H K R SR A L. E R B
2 FMH /975 55 A58 i 0 W b iR L A= 3135 3 iF
i R R B bk U 45 3911 {6 (middle cerebral artery-
peak systolic velocity, MCA-PSV) K& 52 4 %5 # #¥
SEUL I PR BRI AE = B MR BE FMH B, SR B A
VE N A] BB it 2 Al R \MCA-PSV B 1l fig
R A A5 22 T Al B O 1 B i 12 T A

3.4 FMH 5B = Rk /MR DX R

HAFEENE, FMH B> LK ETE 24 2R Z
B, ARk bR FMH #i4: L AE R it e/
3077 5 R SCHk i E SR — 2. Boller % 1]
B A3 BT — R K AL 25 4 B 97 b 10 4R ITE] 210 ]
FMH f&# 40 iR, Forb B L7 9.8 %6, Tl A Bkt
H L= LT 50.0 %0, B L L B S 1 L A SOk
o TE R L T R A S PR S A B A 4 4 e B R B i
BT I 20 fE ERE U R AR E S E A AT R AR A
B EE  Christensen 5T B A 29.2%
SBILA IF /NI D i G i <732 JR Y 4 37 AR
LI A R 5 1 R4 2 /NS 3R 7. T A
58.3 %0 LA BE it 8 v B I T RF LG YT . A B 5Y
A 50.0 % BYHT AR LA I i /N s 2D, FL A 1 ]
B2 22 /AU TE VR YT . SR L R A I /N AR 2
SiE (1 FMH $7 A2 JLHEAT /AR i O R WL 58— 11 1
(AR UE, DG RS B R A8 S EEAE PR K2 2
T A IR IR 25 .

3.5 FMH )Ly fE

FMH #2 J5it 2 ity JL 2% i o 38 A L PR IR K 7™
G 0 o 7 A P N | B N 157 00 A K i P N
A B G L I 25 8 40 6 I I 3T 7587 2 A 210

99

i 5 U A o [ R Y A T IR R B AN TR R
F %I 5 2K 105k 22 B AT gt J T AR AR I 2 o M AR o
OHEBFL IR BT UK TS i AR L
il B JL AT DA A2 20 5 4 0T 9 02 PR Rk it 18 M R
i g LR T H BN )RR B 0 22 I, 3 T AR A
O RBER O HEY R K A5 B i AR B
PR SR OLA B A G R MK W S . — Xt 18 44
FMH #i2E JLi#AT 15 AEWF 9 &5 R 3R W1, B 4 )L Hb
LB 36g/L #H WE 2. S — KA Z o
OS5 R B Hb<<50g/L #Y3#i 2E JL Al BE 78 H i
Az I L O TR N B 2 IR T R BB T K
TG A R R 3t AW 4 ] K& FMH
BrAEJLM AR HEESBHELZ R R BN
Hb<{42g/1.,16 fil K& FMH 4 JL 5 75 2 F 17 4
MIEYT S 5 1 3R SOk I8 25 SR AL

Rt XG> e ET e S LR R A
FE =R AL, N R B K FMH AT B, 24 &
LT A LR R A 11 B N 2% A SR BT AT i S5 FL . B 2
LT AT SR F B A1 5% 1 =08 s A= L i A 200 26
25 5 B8 5 45 JUE 25 ML V008 0 o BB APRT A L3 il AU

(&%)
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