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[(WE] B# HIESMEmBEe (CBP) R E ILZ 3B RERERLEAIE (MODS) g H
WOR RO REE, Ak WA HT 2015 4F 11 A & 2019 4F 4 A T4 JLERE Y2 (NICU ) {3 BiJfRH CBP
IRYT I 21 4] MODS B A= LRI IR BORL, WIS CBPIRYTHT, JAYTIG 6. 12, 24, 36 h, LUIKIAYTAS AT LG
REEHRA5ML, P4l CBP JAIT 7 M e 4k, 858 21 1 CBP JAYF I MODS L, 17 GG A%L, Ak
B 81%., FIRITARMEILT, 5 CBPVRYTHILLEL, A AHREAIRYT 6 h BB MG, JRIEAEIRYT 24 h BB
WIZ, MRLEIRYT 24 h JSRUE R IE S W, T2 LR M2 ERAEEYT 6 h T jda ( P<0.05) ;
I K™ KSFAIRYT 6 h BFBHE FRE, I pH (AAEIRYT 12 h BFB RS, mFLAR . mILEF 2R R ZUKF-ATRYT 12h
A % (P<0.05) o 21 Bl JLTE CBPIRYT Rl AR, &3 6 9t B/ MRS/, 1 B, 1 iR B o
KRB . R JERYLAE CBP IRTHISEIR A RE . 4518 CBP HARGA AL MODS Jralli %, HZ4n]
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Clinical effect of continuous blood purification in treatment of multiple organ
dysfunction syndrome in neonates

ZHANG Wei-Feng, CHEN Dong-Mei, WU Lian-Qiang, WANG Rui-Quan. Department of Neonatology, Quanzhou
Children's Hospital, Quanzhou, Fujian 362000, China (Chen D-M, Email: chendm9090@163.com)

Abstract: Objective  To study the clinical effect and complications of continuous blood purification (CBP)
in the treatment of multiple organ dysfunction syndrome (MODS) in neonates. Methods A retrospective analysis
was performed for the clinical data of 21 neonates with MODS who were admitted to the neonatal intensive care unit
from November 2015 to April 2019 and were treated with CBP. Clinical indices were observed before treatment, at
6, 12, 24, and 36 hours of CBP treatment, and at the end of treatment to evaluate the clinical effect and safety of CBP
treatment. Results Among the 21 neonates with MODS undergoing CBP, 17 (81%) had response to treatment. The
neonates with response to CBP treatment had a significant improvement in oxygenation index at 6 hours of treatment,
a significant increase in urine volume at 24 hours of treatment, a stable blood pressure within the normal range at 24
hours of treatment, and significant reductions in the doses of the vasoactive agents epinephrine and dopamine at 6
hours of treatment (P<0.05), as well as a significant reduction in serum K" level at 6 hours of treatment, a significant
improvement in blood pH at 12 hours of treatment, and significant reductions in blood lactic acid, blood creatinine, and
blood urea nitrogen at 12 hours of treatment (P<0.05). Among the 21 neonates during CBP treatment, 6 experienced
thrombocytopenia, 1 had membrane occlusion, and 1 experienced bleeding, and no hypothermia, hypotension, or
infection was observed. Conclusions CBP is a safe, feasible, and effective method for the treatment of MODS in
neonates, with few complications. [Chin J Contemp Pediatr, 2020, 22(1): 31-36]
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Z % B Y HE B i3 25 & fF (multiple organ dys-
function syndrome, MODS ) FEHUAAE L 32 /™ 1% 5
24h N, RE 2R ARG S E IR ",
T A LA R DL R A 36 R 25 E . MRTEAE
AP, TSI | TS 2. &
Sk M EE ( continuous blood purification, CBP)
MRS S BRGYT, Tk, BEE CBP 4%
AW e S, 2 TIRK, g0
BT RaaEEFAEIL, A RRRTEAEE
hfig, 1 MODS, BKERIE. 8405 M b3 55 o HAE
[IRYT bR AR Y BRI A B NICU B
CBP A7 21 #l#4E JL MODS Ml R FERHE T /30T
TR CBP FORI N Y 7 RS I AAE -

1 #ERSFHE
1.1 HRITH

TE HL 2015 4E 11 A & 20194 4 A T A B
NICU fEBe -1 FH CBP 3697 19 21 5] MODS #r4: L
FWFFREXTS, MODS 2HitaifES % E P L L E 4
i Proulx &5 i M E /N JL MODS 2 Wibn i, Hor
B 154, e, By=ILsH, AL 16 4,
G 317 ~41" JE, A BE H % 1~28d, A k&
1.80~4.97 kgo B AP N EEEE 764, MiEE
10 5], BAEAREHERR 3 6, JeRAECIERS 1 4],
e wimes Bl RSk 3~6 > (£ 1) . AHIFLHE
i BB PR AR R 2t LY A S0
AR, B FE .

F1 21 BIREREFEILAIGKRER
o AP R *ﬁgi FRH A D ey e
1 2 40% 315  HEEEH (= SN T TN N 111 = S 173N =1 75 60
2 2 337 200 HEEES (= T TN N 111 1713 39
3 28 31" 1.80 B (= SN/ ANPTIRY 1= N 13 88
4 15 397 325 JHeRERIE 31NN 1 N 173 92
5 10 38 320 JHeEE /AN 111 11 ¥ 49
6 2 39 320  SERE N B mHE = AE Jidi oI I 50
7 10 38" 285  JRFEIE LS I AT 1 N 183 73
8 3 38" 3.60  HEEPS R IMIE Jiti . B I 97
9 27 347 3.00  MeEREE [ 1 NPT 1= o713 70
10 2 37 250  HEEEL (= S AN TN N1 = S (7 BN 75 75
11 5 40° 285  JMeERIE BN, O, k. E A 40
12 3 40" 497  HEEEH (=N 43
13 5 367 3.05  JeFEHIE 1 RTIRY 1K= [ 3N = 7731 44
14 5 41 3.98  MkAERIE = NPT 1= N7 39
15 3 41! 3.00 EEES (AN RTINS N 1.3 42
16 1 39* 320 EEES (N AT 1 113 38
17 1 40" 220 R ERImAE TR (=TI 1K =5 44
18 8 37 285 ks (B &) (= I NI 1 = SN 187 B = 775 5 66
19 28 32 320  IAHRE IR A I M ERAE (AN 5 SN N1 =) 75 86
20 7 38" 3.95  HAEIUAREM NS AR GOFMERE B Bl L Ol k. HiBiE 50
21 1 38+ 318 EEEH (= SN PIY 1 K =4 37
1.2 CBPi&frAix RN I ) o
21 i) MODS B4 JLR H CBP B8 1E A BLiR HARIGIF ik . (1) CBP HL#S K 8 5 1

SPROR %, AR 2B (AKD) Y. CBP A
JT TR AR R, H B MR R R n
{(iN01110E S T 8 Y G I 1 o SR 9 A S

. fifi F 4 % PRISMA FLEX [fL % & fbpL, JE5
FEHF20 (BEHE AL 02 m?) , 45 A 5 60 mL.
(2) CBP #3421 F % S & — & ik 1 &
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Prifad. (3) MGEE: SUNTRK - Barikora  IRFB RS IR R4k, PR CBP 7858 4= L

B FRIKAE, R R L, TP e K I

(4) finh: FFEAHEBKBFEESR, L
ML R R L R, (5) Pk n - E
WFZEPisE, BFZEH N 20~50 Ukg, 4E4F i 04
IINEF 5~40 Ulkgo A6 ¥EE L AF 0], e 58 4 B8 1l (1]

(‘activated clotting time, ACT ) 4k FEAE 180~220 s,
[] B 2 30 AG: 0 5€ 1ML 76 52 S [B] ( prothrombin time,
PT) K ¥ 43 1% Ak &E 1 3% [ 15 [H] (active partial
thromboplastin time, APTT ) KA HE ACT BYHERGTE:

(6) MIARRLE : B EBIEAHF, HF CBP
TRIT AT FRBEBCE O AATIRA RS, WA=
TH4E, BLJr: 0.9% FACENTESTH 2 500 mL+10% i
AP ST 100 mL+ K E 57K 800 mL+25% #ii
FREETE ST 3 mL+5% WRIR Z AN ST 200 mL+10%
SACER S 12 mLo 55 HUAR L 109 ) %6 1 R
FEFHHR 50 mL 4 TUE S S KA b, R
RS TR . BT A, PR
A B R B R A A B R B T B . (7)1l
VRS . RS, MR, IMIRAILG N R
380 3 ml/kg, VUG R L1 0% A 36 2 4343
Bl 5 mlkg,  (8) BT BRSBTS
/INEE 20~30 mIkg, 3% AT IR A A B 15~25 mL/m’,
AR UE I AE /N 2~5 mI/kg,  (9) FEJRA]. FRsk
AR W% i 37~97 h (F-4 60.5+199h) . Mk
ARG, R,

WA MODS LI 'S DIRg R s (A7
PREJENN >2 mL/kg, FFEE6h DL L, IMALEF. MR
KA TR S50% Vi L), imshJi2#fae (e
WELYER, MR IER ), AL8URI A4
M E [ A AR (PaO,/Fi0, ) >250 mm Hg], %
i IE, AR R AT A 2 AL 2 IE, 2k
CBPIRYT .

1.3 MZEIH

WMEE CBPIRYTHT, AT 6. 12, 24, 36 hJF,
PLRGRIF A A LR R R R . A AR
M EE25 8 & &l pH, K. FLER. JLET.

MODS 57 H I 7 8. Id sk CBP AT B AH G &
SE R AEAEOL, AR . AR . i MR
i, iR JERGeAE . SR 21 BT JL MODS Y
I ARSI
1.4 FTRRZREWITFN

(1) JFROTHY . 8t WS I 30 )5 K AL
BF. MRFRA . IRESFIRIREL, WR CBPIRYT
JETEAFRRE CIURYRE TE R, 5 16 P 259 W
W), FIOUREMINGE (JREWZ, MRRA.
ILEFB & FRE ) | IARIRIF AR, RZ, WK
TR

(2) ZEMPHNY: CBP MFFAE PP 4 4
PR EEEEPPAN R AE , Ak WIS il P A] | I
M. CRP XAFEIhaE . iS5 bn, WA
A TC CBP IRIFAHICIIF AAE . LA IR i DK & 4 1Y
P X R B S TG I A DGR R E
1.5 SFit=s5Hh

fdi 1] SPSS 17.0 G8 i 27 B0 X 48 847 42 it
Forbre AREAATTHEGOROh A8 (o
[ ) [M ( Py, Prs) | 327n, Z 1A HEHCR AR
280 Kruskal-Wallis H 6 56, 20 [8] P 9 1L %% %
Bonferroni 1, P<0.05 NZESAGH¥E X,

2 FHR
2.1 % CBP &I EXNFEILMIGKRIERTL

21 il JLZ CBPIRYT )R, 17 41 (81%) JRIT
AR EIRITAREILT, 5 CBPIAITRT LR,
AATEEAEIEIT 6 h BFHA W, JREFEIRYT 24 h
IHIH BRI L, MUEAEIATT 24 h 5 Fa e 7e IE 3 YL
MAETEYEZY Y FR R M 2 EAEIRIT 6 h I
W (P<0.05, £2) . EIRITASMEILF, 5
CBPYARYTHTLLEL , 1Ml K™ /K FAEIRYT 6 h BB S TR,
I pH EFEIRYY 12 h BY B ks, ML . Ml
P SRR EKPAEIRYT 12 h B 5 R R (P<0.05,
#£3) .
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F2 ZCBPETAMNMEINESELN. IE. RERDEFEHYAETULE (=17, M (Py, Ps) ]

. AG s I E PR '%‘Jtﬂz%% EZ Eﬂﬂ.
(mm Hg) (mm Hg) [mL/(kg - h)] [ng/(kg - min)] [ne/(kg - min)]

RITH 70.0(44.5, 107.0) 42.030.5, 52.5) 0.30(0.10, 0.85) 1.00(0.85, 1.25) 15.0(15.0, 15.0)
897 6 h 123.0(76.5, 151.5)" 47.0(41.0, 57.0) 0.70(0.40, 1.15) 0.70(0.45, 0.90)" 10.0(10.0, 11.0)"
JAYT 12h 161.0(140.5, 201.0)" 48.0(45.0, 52.0) 0.90(0.76, 1.40) 0.50(0.20, 0.60)" 7.0(5.0, 8.0)"
YBYT 24 h 205.0(195.0, 221.5)" 50.0(47.0, 53.5)" 1.30(1.10, 2.10)" 0.20(0, 0.40)" 5.0(2.0, 5.0)"
YT 36 h 231.0(213.0, 265.5)" 52.0(50.0, 55.0)" 1.90(1.40, 2.35)" 0(0, 0)* 0(0, 0)*
YesrLs 258.0(244.0, 300.5)" 55.0(52.0, 56.0)" 2.20(2.10, 2.95)" 0(0, 0)* 0(0, 0)*

H Y 58.393 23312 61.460 66.979 82.520

P4 <0.001 <0.001 <0.001 <0.001 <0.001

H: am SIRITRIHLE, P<0.05,

=3 ZCBPIBITFEIHEILNIMEIEBIRLE (=17, M (P, Ps;) |
s ] 25 pH 1 1. K* (mmol/L) LR (mg/dL) WLEF (Lmol/L) JRZA (mmol/L)
s agill 7.25(7.16,7.31) 6.19(4.51,7.05) 105.00(67.25, 195.35) 114.00(85.30, 210.50) 12.00(7.75, 17.00)
JEJT 6 h 7.30(7.26, 7.35) 4.50(4.25, 5.64)" 82.00(60.70, 152.00) 85.00(69.00, 144.00) 8.50(5.47, 14.00)
JBJT 12h 7.35(7.31, 7.41)’ 4.28(4.05, 5.10)° 53.00(33.50, 132.00)" 75.00(52.60, 121.05)" 7.10(5.34, 10.50)"
18I 24 h 7.38(7.32, 7.40)° 4.30(3.94, 4.50)" 41.00(28.75, 93.00)" 62.00(44.90, 98.00)" 6.50(4.60, 9.25)"
187 36 h 7.40(7.35, 7.41)’ 4.20(3.90, 4.45)" 32.00(25.60, 71.50)" 52.00(38.00, 84.75)" 4.80(4.10, 8.00)"
ey i 7.41(7.38,7.42)" 4.10(4.03, 4.35)" 25.00(16.50, 29.50)" 45.00(34.50, 67.20)" 4.10(3.30, 7.00)"
H{H 34.590 26.973 36.168 34210 23.756
Pl <0.001 <0.001 <0.001 <0.001 <0.001

H: am SIRITRTILE, P<0.05,

22 FTHRZEMTEM

21 BT A LA B AR, A SRy 35T
Jok B JBe bk, oA AN L i A A AR T AONE
CBP iRyt ferd, ZB 6 4 Bt M s, 1 14
WBLEERE, 1 BB L, AR BRI . fRInE
JRRYLAE CBPIRYTAHOCTT ASE . 17 14 CBPIRYT A,
101N (197799 =/ o 2 A O S IR i P27 7
BT 6 h N . 69T 36 h AT, i
B, Msh e, A2 A A8 50k
5, IR =LA IE, B AR, K
2k CBPIRYTTRIE, WUUME IR CBPIRYY, AR
H 81%.
2.3 I3

21 BlfEE AL, 3 B CBP JRY7 R CAFTE
FEE R S, 1 B CBP IR YT R E AR AE R 2
PRI BRI, JEITRCR2E, WAIET. Hoh 17
BLEILIRIT RO B2, (I A 5 fl L (g
UG 3 1] B4R e RAEOMER 1 .

HEF RS 1 0]) WA g% I8 W HE AR,
WFHAITIRSET, HAx 12 BIERA A B .

3 itit

MODS J& 5 B LI WA e 2 —, P ik
FEAEIE & MODS AR % WL (26% ) ', 34k )L MODS
W FE R (75.4% ) 7, I RIR YT R A PR B
#H CBP HiRM AR, B4 AKIL ¥R 2| IR EAE K&
MODS R ™, e EAEH A LKA RE T8
(R, I HBUS I AR

CBP 19 J5 #3208 00 o R, X, B
KB SRS | ESRIE PR K o B T, R
PR B I B f R e, KRS D REIE T SR
TRIVER, H O 4 Baali il B IE AR IR T 4B (e 2]
ANLOIER G . mEMUAE . e KB AL
AR e 4 2 B 2ORE 3R B AR 21 4l
MODS B L, JREBRAUFEEEED 7 6], M
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BRAE 10 B, BALEHEEOR 3 61, Je ot O s
1B, 17 BRI RO B, IRIT R ES R e, B
HRE] Wk 3, TESE CBP B £F & A\ B 5
(77 AT IR K . FLAR IR . PRARCE i, TE PR R
E D M Z2 00K, BGE O B SRR ) D BE

CBP £ AR E 2L Rt i FHAHE R A
JLEEY KRB AL, HAT ROk Z B AT
5. HArMEk= 84 )L CBPIRIT I KEEAR 2
HUL IR PR EERE, A SC S 21 61 MODS 84 L,
KoL s, AL 16 i, Ja e 317 ~417"
ABEH % 1~28d, A {KEH 1.80~4.97 kg, H
17 11 MODS i 4= JL 4 CBPIAYF B 4L, AR ZE N
81%, UESE CBP 7EHr 4z LG HIE IR YT H A &k
Keal A5tk B 4 ] MODS FrA: JLZ CBP IRYF G
B, BB, Hoep 3 (2 plEEELS . 16k
BHAE ) 1T RBS CBP JRY7 R CATAE™ 5 10 ) 50 |
SR MRS e T IER &, 1B (e ) 1T
5 CBP IR YT T O AFFE VR 18 PR 145 PR e 0l AT O
W4 AT CBP e [ L O B 2R AR
o0 14 S DR TRV Y SR, 2012~2016 4E [ Y CBP 3=
BN T REAE (24.3% ) . MODS (20.3% ) . 24
Yhd (12.7%) Sm9R97, St 46 Bl A L2
CBPAJT, CBP WUl N 69.8%, 2015 4F44 K 5% 1
HRiE N H CBPIRYT 10 Bilfs diig Ak L, Ho i
fiE 5 B, HEER 26, SRR 2 6.
Bl E 16, SrROTAG RoRARL, 4 BRA
e, Hax 6 BIRAINR ik 2ot B ke v i b
PRIY

AKIT 28 42 JL MODS Hp 5 8 UL B JIE 1 3653405 2
—. CBP ©HUNIAYY FAE 8L AKT RV A G 2201
Bk ="M 2005 4 AKL R 2% T AE2H ( AKIN)
B — R SR AKL 2 Wi AR 1fE 8 B DI REFE 48 h
PNl ek AR, i AL P R 4 6 = 26.5 pmol/L
(03 mg/dL) , BEIERIME TR = 50%; 3%/
I PR <0.5 mL/kg B3 6 W™, % Bk B % RIFLE
PR NS AKL 20 3 8, B (faRi) L 2
W1 (B ) L 3 Cumity) |, 1L 2 s TR,
B DyRei s i nl e, 3 BINAL T Dy se s iR
A3 21 5 MODS 84 )L, 16 BIFFEAE AKI, 4 CBP
TBIT, 3BIHIRFET (AKI ¥R 3 #9) o 13 4] ( AKI
1~2 9 12 4], AKL3 11 1 6 ) 5 2 fig B deb el 3
24 h R I IN, CBPIGIT &5 R, A/t R

G >2 mU/kg, IMVLEF. AR 3R ZAE T % 50%
DL b, Hodro glia s Be, 3 61 (1 B i i
fiE 7 1 B BBk B Wi 1 Bl 5+ 3R
BIFMRHE ) R BRI BE AR, Eh
JPJEAET . 2018 44 % 7 i3 19 f45; Fi CBP
IGITAHAEJL AKT A, 12 41 (3L AKT 1~2 1 10 4],
AKI3 4 2 (7] ) s thBe. 7 41 ( AKT 1~2 # 2 f5i],
AKI 3 95 f4] ) CBP IRITRIC AAIEREE ik, B4
CBP IAY7 BE it /D IR, H R R 28 25 G 4 495 TG T 7k
2, RIBWGHIRITIET.. Hik, CBP AEHLL
VEREAE 1 WA, R, Al it bk
HBILTS .

ik L CBP WY A& RE AL G AR . A4 AN
M/ 25 U9 A Ser 21 g L, I MR
A6, BEIE LB, M 1 E, R B, A%
R i e SR IR R RE, BFFTIACH, CBP
TR B N 1 JE R AT RE S R AR . TRIE
PRI &R . MEREIE . PUEERISEA ¢, Bl
D P 5 58 7 s R A R 61 3 R S 0 1
VA I A A0 B Y v O
B IR G . AR I | RS A A
L7151 5 = TN 1 o 110N, 0= A
A B R PR R v i A N R I . BT
e i L /AR AT O BEXT CBP RYT
R AT RE B IE RRE, NCREUE AMEY; D)
WA A R s AU B AR TC R AR
VERE IR CBP IR N ik B A S IR 24 i
PO MRS G MbTEE, s LB i A
B) 4 +5 7F 180~220s; 38 B W 90 i <40 Br . HF P
ifie. R, IE LK CRP SE4845, B 191 B
CBP 3 &4 . 2018 4F Diane Mok 25 " #j14 17 &3
A LA, PO IGEY A 37 (32~39) JE, Hfifk
H 2.7 (1.5~3.6) kg, Hrh 12 i A L% 32 %
2L CBPIRYT, fE 3 fle R =%, FEIf
RAE N AR AL, LTS UAE | ICAES il g A
B, BT e R 58 BOLAEE, BT
SEHL R CBP J2 A7 1, BIAHZE A% Y A ik o L =
L, HOFRAERMEE R, WAIE. 436 ik
JLR A /D, CBP YAYT 45 o 5 B Wik & 1F
WL BRI, TR 1 G, T
PR TF 25 A B b Fe R I R A A Bt sk
SR R TR R, S5 R R
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2z FTIR, CBP 7 MODS # 4= L iy 5 FH A

R T HARAED o B CBP BARAWHE KOT R,
B 2 5 FAE T A LKA BA RR0R . R R IE
BT CBP IR R BGE S BB A LA AR 15 o
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