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Study on the efficacy of exchange transfusion for neonatal hyperbilirubinemia with single or double volume "
Yang Lisha s Zheng Xianlan® , He Huayun ,Chen Xinhong Ao Sha s Li Zhuoneng
(the Second Ward , Diagnosis and Treatment Center of Neonate ,Children's Hospital of Chongqing
Medical University ,Chongging 400014 ,China)
[Abstract] Objective

hyperbilirubinemia.and to verify whether single volume exchange transfusion had advantages in maintaining homeostasis and reduc-

To compare the clinical efficacy between single and double volume exchange transfusion for neonatal
ing blood transfusion related complications. Methods Clinical materials of 86 neonates with neonatal hyperbilirubinemia who re-
ceived blood exchange transfusion, from December 2013 to December 2014, in the diagnosis and treatment center of our hospital
were retrospectively analyzed. Cases were divided into the single volume group (35 cases,with a blood volume 80—110 mlL./kg) and
double volume group (51 cases,with a blood volume 150—180 ml./kg) based on blood volume per kilogram of body weight. Com-
parisons of the homeostasis changes between pre-transfusion and post-transfusion were performed for each group.,and the incidence
rate of major adverse events were compared between the two groups. Results (1) In the single volume group and double volume
group, the average blood exchange transfusion volumes were (98. 16410. 75)ml./kg and (157. 78 £7. 37)ml./kg, the exchange rate
of bilirubin were (41.68=+8.52)% and (50. 22+13. 14) % ,and the average time for blood transfusion were (85. 604 18. 66) min
and(118. 22+24. 81) min respectively,and there were statistically significant differences in the exchange rate of bilirubin and aver-
age time for blood transfusion between the two groups (P<C0. 05). (2) Compared with pre-transfusion, WBC and platelet (PLT)
count, levels of serum total bilirubin (TBIL) ,albumin,serum potassium,serum sodium,serum chlorine, serum calcium and HCO, ~,
and pH value were significantly decreased after blood exchange transfusion, while RBC count, PT, APTT and blood glucose were
significantly increased in the two groups (P<C0. 01). Moreover, the changes of blood glucose,PLT and TBIL in the double volume
group were more significantly than those in the single volume group,there were statistically significant differences (P<C0. 05). No
statistically significant difference was found in the rate of major adverse events between the two groups(P>>0. 05). Conclusion
Compared with double blood exchange transfusion therapy, single volume exchange transfusion can significantly decrease plasmic
bilirubin level with less change of homeostasis,less blood volume for transfusion and less human resources consumption,its value in
clinical application is recognized.
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AP AT LA 7 A0 I 40 2R I AE SR LI R R, B 7 b %
G A SO T R 0 R SR AR

1 #RE5HZE

1.1 —g¥erl #2013 4F 12 H % 2014 4 12 H FABEH
A L2 A HOD AT B LR YT B R BELAT 2R i i 2L R BIF 9 42 L i
A3 B E A BT . 9 ABRAE : (1) I35 21 20 & (TBIL) 3k 2 5 #
it 2004 4 35 [E LR S HERE A M S 2% AR 5 (2) 43 B 291 1)
HZ W MRIT s (D MRIB R Tl % T 35 8. HEBRARME : (D
MATEA MBI RERTRRE; (D EH LG REPHER
WA %5 5 (3) Tl — HRE 55 2 W Jfe i 4 11 R W ek 5 (4 B B0 R
AR LE . 386 BB ILA AT, B 47 .4 39 i
TG4 (38, 58 1. 60) Ji 5 P 1 H #% (3. 8542, 95)d; - fk
JE R (3. 1140, 49 kg 51 AR LT K ILAE 9 R I - ABO %5 1fiL 51
(59.30% ), RH & M1 7 #] (8. 13%), G6-PD B[4 2 #i
(2.33%), A JE IR 26 161 (30. 23 %) . R 44 1l 4 58 L4
WA, 43 50 hy BA A% 46 1 & 21 (35 451> 0 R4 460 if & 41 (51 1)) .
ARG A BE AR TR ZE By s WAL, PRALVE L B I i
HE-MHERNLE, ZRLHEITFE L (P>0.05, B4 0]
Hebk

1.2 ik

1.2.1 $eimigyr ik SEEAILEHaE2REEs . L
3k B i AE 0 BLE AT AR B R B S T R B S
T LA ML VA YT o L R 26 5 4% B B AT, e a0 DB A 80~
110 mL/kg W fi5 150~180 mL/kg 5. 4 s 6 ¥ 2% F F
Sl A Bl e bk B [R] 25 e i 3% L 4 i HEE ) 3~5 mL/min, 4
0BT /5 39 M S Bk o B 2 10 mLL 1M Y60 46 0 i 2125 L iF 'S T fig
I LA PR AR 45 4 b 8 i i R A ™ 4 W I A AR AE | T
8, | I AECVRL R B AR AR A . el o B R A T RE M E T LA
Y A IV I AR A SR T .

1.2.2 WEEHEFR YA ROL A — B0 kL L i 3 0. JF )
16 FL A IO L 6E I B B L L I BE AE N IR B AR AR, LWL N
25 (D P2 BB LI I HT J5 P9 30 58 09 A8 4B 0 5 (2) 4L 2B L
I 5 P 3035 48 Bk 00 28 A0 0 B2 /N (AT = $e i i T — 46 il J5
T OARFHEAR, AR F R 3 i AN 777, e
HRE kLS 7 d P9k AR B S A AR 56 B AT AT — R 9 R RE , L FE
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WP W 45 B 52 oy L bk B O IR SE M /N 25 1 R (necrotizing
enterocolitis, NEC) R 7% 0 S 23 800 IF B 45 e T 480,
1.3 Ziib2ab3 SRA SPSS20. 0 #F 47 48 11 2% i iR 4 #r
P14 kR Al Kolmogorov-Smirnov test i 47 1E 25 4 £ 55,
A TE S MR R DL T s 20, 4 1] b A SR T R
SEAEAR KT P BRI X AR AR ¢ K TR AN AT A IE A
A5 (3 i B DL A 250 8 DY a3 A [V BELM(Pos » Prs ) J R 7R 4L
[8] bt 88 3% Fl Mann-Whitney U ¥ 56 . 2H P9 H %8 % F] Wilcoxon Bk
AR . THECR BB R R R WRR A o KRB
Fisher #fi Y3675 . 35 BUI K 56 L P<C0. 05 25 54 Sidl
2 7 7

2.1 P miayr IO b 86 £l R JLSF 2 e o i A
(133.51430. 76) mL/kg, H: o 8 £ e 1fn i 4y (98. 16+
10. 75)mL/kg, BUAF e 1L 5 2H 24 (157. 78 £ 7. 37) mL/kg; # Il
Jo LB ZL 2 F 8 F [ (232, 0022110, 19) pmol /L, - 3 JIH 21
B RN A6, 75 0, BAE e il B 2 5 00R% e it B 4 IF 4T 3
Y5 R (41, 68+8.52) % ,(50.22+13. 1) %, WK EH A
Giil 2 M (1=—3.66,P=0.00) ; B {% ¥ [ & 41 5 WA e i
4 4 S RD 435 Sy (85. 6018, 66) . (118. 22+ 24, 81) min,
W2 A HIT%E X (1= —6.60,P=0.00); B JL T ¥ B
B[] A7 (9. 0743.69)d. 86 Bl & LG A b Be 71 B, 4 5%
B 15 9 , TCAET 9 il

2.2 PHALRIMETIS A5 W R AE AR LA e il AT, P4 AR L
M TBIL K P . 2R AR FE L (t=—4.20,P=
0.00) ;s H AR TN H e 46 bR HL#K . 22 R YW L F % L (P>
0.05) . 4T B 4l 1 5 7 40 Md (WBC) 1% . i /)
M (PLTOH%0. TBIL ¥4 & [ . 80 I 40 . M 58 1045 L Bk R &
£ (HCO; ) /K I pH B YK F 46 1M /7 » £ 40 s (RBO) 11 %%
5 1N D B ) (P (3 Ak 55 43 B 1035 B8 B ) CAPTT) | ifi B 7K
S TR LR, 22 5 B ST R S (P<0. 01) ; B 414t i
HIJE 40 & [ (Hb) 5 1 7 fR (LAC) 7K . 3 ik 1 & 4 [E
(PaOy) kI — & Ak % 43 JE (PaCO.) L #8. 2 F W T 5 it 2
B (P>0.05), W3 1. A E 48 B on . 5 5 A5 3 i & 41t
B UG et 2 e 5 PLTCTBIL M A2 16 5 K. 22 A 48
TR L (P<C0.05), L3R 2; Hop & Wdsin LL 4L, 22 R Y T4
i2F R L (P>0.05),

®1 FABRNEEEHAREERLEE

PALE I 4L (n=35)

BT e 1fi, T 4L (n=51)

WL A8 bR

A6 1t Hp i )5 e ML T i
WBC(z+5, X10°/L) 14.9245.39 9.09£3.40" 14.15%4. 82 8.28+3.26"
RBC(z+s, X102 /L) 3.95+0.94 4.9240.59" 4.1440. 88 4.77£0.40~
PLT(Z=£s, X10°/L) 287.65+85.35 127.91436. 96 303.08+110. 367 100. 20£35.59*
Hb(z=xs,g/L) 146.49£25.57 151.34415. 35 148.84429. 87 148.27£11.96
TBIL(Z=+ s, pmol/L) 407.57+103. 11 235.19+59.67" 524.86+156.09% 251.95+£78.67"
HHEHA @, g/ 35.5843.79 22.4343.90" 36.46£6.58 22.20x6.10"
L8 (£ s, mmol/L) 4.6820. 49 4.2240.61" 4.6320. 50 4.11£0.79~
1fit 44 (£ s, mmol /L) 140. 7543. 42 133.9144.10" 141.5443.11 134.13£3.32"
Ifi. 5 (¥ = s, mmol /L) 106.43+3. 24 104.8344. 48~ 105.76+3. 25 102.78+4.41~
1fiL 45 (£ s, mmol /L) 2.2240.22 2.0840.31" 2.2540. 30 2.1540. 26"
pH(Z=xs) 7.4340.06 7.3520.06" 7.43740.05 7.3440. 04"
PaO; (£ s,mm Hg) 76.55+24.95 83.18+22.90 81.49+21.61 86.90422. 05
PaCO; (Txs,mm Hg) 33.07£7.71 34.4546.77 35.9926. 35 35.32%5.75
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gk FARMBTE E A RERERILE
B I 4 (n=35) U 1L 4 (n=51)
pURZZiE 7
A 1M 7} e 1l J5 38 1fiL. /iy ELIIN=
HCO; ~ (% s,mmol/L) 22.02+4.61 19.16+4.07* 23.93+£3.62 19.19+3.11*
1fi ¥ (=5, mmol/L) 5.8041.48 8.40+£1.64~ 6.09+1.48 9.66+1.90"

LAC[M(Ps;,P75),mmol/L] 2.51(1.60,3.30)

PT[M(Ps;5,P75) 5] 14.66(12.70,15.90)

APTT[M(Ps;.Pr5) »s] 52.12(40.50,61.90)

2.59(1.70,3.30)
16.78(14.90,17.30) *

109.92(64.30,128.80) "

2.28(1.40,2.70) 2.62(1.70,3.60)

14.37(12.50,15. 25) 16.78(14.90,17.90) "

52.45(38.55,60.90) 110. 65(62. 00,134, 60) *

* L P<20. 01, 5[] 4 I 77 Ho s 7 2 P<<0. 05, 55 £ 46 il 425 20 4% 1f 7 bb 4%

®2 FHRENWNEAREEREUERLER(TLS)

¢85 n APLT(X10°/L)  ATBIL(umol/L) AL (mmol/L)

AL 35 159, 7462, 82 172.3863.69  —(2.6041.43)

WAEe M 51 202. 88498, 15 272.914116.99  —(3.57+1.87)
A —2.43 —5.13 2.57
P 0.02 0. 00 0.01

2.3 MRMAHXANR I P A SO RS kA T
MG 33 11 ], R AEF N 12, 79% . o op B 4% J6e 1 4 3
Bl AN R F A R A H Ry 8. 57 V0 o ¥ R P MR 45 5 BUAS it & 4 7
Bl A R & R Ry 13, 72% , o 0 g 45 4 i, NEC 2
Bl o0 Sy 1B, IR RSB RAERLK, ZR TR
B X (P>0.05),

3 i it

3.1 P ONAE M E R SCR AT AT RS R e S
XA e I, it 2 AR LR 4T 2 4 S 43 ) R (41, 68 8. 52) X%,
(50.22+13.14) % , HRUE eI 5 AH 4L Z T RFE W &, R 1
LR T MR 5 e i AT BE 2 OE A G H R TR 2
s g o fS AR LIBZE R R B AR 3 AT 3k B AT TR T AL
Ho JIAN TCIR SR B A e i S BUA o 2 0l e 1M S PN BB L
A GRS AR AL R N WBC,PLT 3 4 K& [ 1ML 4
AR AL AR o A4 AR I S AR 00 A5 5 it b R A R R B 5 M
FERAEAFT  HR A B S PLT . I B A9 ok 728 45 3L
R B 400 I /0 4 7 12 1 048 A 114 A% 4k A7 8 1l == 11 S K oy
BRI . () 366 1fi B 3 B2k % RBC B0 45 1M 28 38 B e LE AR &
I, Herp PLT ¥ B L (2) H A RBC & £ 2R Fi M B 4
8 A W O 35 S e R B AE A A 2 K N (27, 10 £
2.0 mmol/L, %77 35 d JG 455 % (16. 61 £ 3. 99) mmol /L™,
T8 78 R T NS B 1 A 3 K- 48 i B K B 6 LR I B K
A EAE i N L BTN R Ay N 5 S S DN B U R
SR X AT ROL R LT R A — R OR B0 R, A ]
PR AR S 3 2o ) 9 T o R 0t T B N R B R A L AT R BOR
AL ARG, B AR TS L DR i v /0 e o v R
ML X N ERBE A i B — 2 R S, T340, AR T 5 Hh e i AH 6
FEERBEMN R AR 12.79% 5 TR E K 0 R
I XU 2 8 A R B R e A o N I T T A I R bk
AT HLTE A HE , e 57 4R A 3 o AT B SRR AR B I R ik
G 5 A AR B L e R B BE Hb R AR A i KU . PR R LR I S
ANREMEAERTHRZS A0 RE . (DA RRD; (2K
Xof L7 J 7 300 LA B U T4 545 a2 o 46 0l S R R SRR kA
2114 5% ) J 378 BT SO A R — 2B AR

3.2 AR BB M AT BT AL T AR A BN ERER
BLBIS A RIS LA R LT AR L RS E H

U L H U A AR B S (R T AR A, 5 BOR AR JLFE S LA T R OR
T R 1 PR 2 38 AT AR BIE T 2L A A T A 5 OUAR i o
L e I 43 5 R (98, 16 210, 75) ., (157. 78 £ 7. 37)
mL/kg. % F A5 36 it B ot 22 P 0 2 /0 i i = S AT
DA A0 i 1 AS RSN 1) 2 A AR 3R 3 AT L O 2 I YR A% 47 5 5 11
AR S T AR LA IR T A B R KA A
B, UEAh . BRI i 22 4 A 36 i B[] 7 (85. 604218, 66) min, B
S AR TR e a0 4H 14 (118. 22+ 24, 81) min, I IGIF K £
J&F S BRAE B W AT 4 0N B 04 I R L, — S el 44
PN B3 R 58 % SR P BAA5 ot £ 406 1t B Pl T gk 20 B ot %) 0 ] 3R
AR A g A AR 0 R R L BN RORT S L B b TN
AT FE » A BT A 2

25 LT 5 06T B e il A L . BA A% B 4 i X P R 8 R
B N B N T AR D L A R B SR AT i Y IR 4T KT
BLA 35 g 0 1 AR IO PR A0 1
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