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([WE] BM BHWIATHFEAR - BUE M2 5> F WK (double plasma molecular adsorption,
DPMAS ) A HREE B EEAR (CRRT ) 94 & MRS 26 T Z LRSS BE A2 A 1E (MODS )
HAEHMEREHEIGRIT . Ak L2014 45 4 7 % 2016 4F 10 A RAAETBE ANRER 22
ICU ) MODS HA& I FoiRe il i WX 4, 45T R GIRYT LR L, BEPL (BERLECTEL)
43 A CRRT X &2l 23 il fll DPMAS+CRRT J8¥74H 22 9l LA 4t 4367 /i SR YT a 72 h AL
WA, BEmAEhR . RAEH T R EERE . R O CRRT XHRAAIT RIS A % 2l
( ALT ) AR AST ). 1L Z( NH, ) LS CREA ) 412 -6( IL-6 ) JERFEN T - o ( TNF-« ),
3 (HR), APACHE T 1143, SOFA WA b2 S G2+ 2 X (3 P<0.01), {HFDIREHEH5 &
fH£rZE (TBIL ), E#EAAZIZE (DBIL), ARHER (TBA) AN IMEEIFTGEhE (PTA), EbrtrifElk
LM (INR) 2R TG 2EE X (¥ P > 0.05), @ DPMAS+CRRT &7 4R 77 Al HL4BR ALT .
AST. NH3. CREA. IL-6. TNF-«a . HR. APACHE Il i/}, SOFA IE4r R A Gt & X (3
P<0.01) 4, FFTIREFIEE M85 22 AR AT Geit 248 L (¥ P<0.01). @Ml 4 ALT. AST.
TBIL. DBIL, TBA . PTA . INR. IL-6, TNF- o . APACHE 1[4} . SOFA 1143 2% A G247 L (3
P<0.05), CREA, NH;. MAP, HR Z R LS it X (¥ P> 0.05). &it DPMAS+CRRTih
SPA TICE TR MK MY, BREA CRRT ML HL, B ARAFHIE BRE4E CRRT JCik i BRI
JRLTE KRV, oot TEEIIRE, RAERFIERSCREE R, EREESFICERRZ, B
Al AR {E
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Clinical study of combined blood purification therapy for patients with multiple organ dysfunction
syndrome complicated with liver failure Zhang Bin, Chen Mingdi, Gao Kun, Ren Huibang, Zhang
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[ Abstract ] Objective To explore the clinical efficacy of artificial liver technique - double plasma
molecular adsorption(DPMAS) combined with continuous renal replacement therapy(CRRT) in the
treatment of multiple organ dysfunction syndrome(MODS) patients with liver failure. Methods From
April 2014 to October 2016, in the Qinghai Provincial People's Hospital emergency ICU hospitalized
MODS combined with liver failure patients were enrolled in this study. On the basis of comprehensive
medical treatment, these patients were randomly(random number) divided into CRRT control group(23
cases) and DPMAS + CRRT treatment group(22 cases). Blood biochemical, coagulation index,
inflammatory factor and severity score of two groups were comparied before and 72 h after treatment.
Results The levels of alanine aminotransferase(ALT), aspartate aminotransferase(AST), blood
amine(NHj;), creatinine(CREA), interleukin-6(IL-6), tumor necrosis factor-o(TNF-a), heart rate(HR),
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APACHE 1I score and SOFA score in CRRT control group were statistically different before and after
treatment (P<0.01). However, there was no significant difference in the levels of total bilirubin(TBIL),
direct bilirubin(DBIL), bile acid(TBA), prothrombin activity(PTA) and international standardized
ratio(INR) (P> 0.05); In the DPMAS + CRRT treatment group, the levels of ALT, AST, NH;, CREA, IL-6,
TNF-a, HR, APACHE II and SOFA scores were significantly different before and after treatment (P<0.01),
as well as the levels of DBIL, TBA, PTA, INR(P<0.01). There was significant differences in ALT, AST,
TBIL, DBIL, TBA PTA, INR, IL-6, TNF-a, APACHE Il and SOFA scores between the two groups
(P<0.05), while the levels of CREA, NH;, MAP, HR of these two groups had no significant difference
(P>0.05). Conclusions Because of the combination of double plasma adsorption, besides the advantages
of CRRT, DPMAS+CRRT can remove bilirubin and bile acid which can not be removed by CRRT, also

improve coagulation function. The clearance efficiency of inflammatory factors is also higher, and the
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severity score is reduced more significantly.

[ Key words ] Double plasma molecular adsorption; Continuous renal replacement; Combined

blood purification; Multiple organ dysfunction syndrome; Liver failure

Z 2% ‘B Y Be B % 28 & fiE (multiple organ
dysfunction syndrome, MODS) Jii {5 XI5 | 2F Jié Ui
FRE BN E B AR A YR A E
PR RERE RS BIAE 50%~60% HIFET- 3, 355 Py~
DAL WE2S Th e SZ AR, SET R ILF R 100%", X
F MODS 4, &S MEIAYrY (continuous
renal replacement therapy, CRRT ) AJ DL A3 %% 2t 3 IIfs
PRAEIR . IREAYEIIAE . 2 IF A i T X LRI B
It HABTE PRI RIAER T, AR B UE IR
SCREMZIRYY, AfEEBE RN IR,
MODS & # 15 5| K B 45 2 i 3k o7 2. MODS
G ST AR b E WL, {HJZ CRRT 235 R
AR TR /NG B SRR PERE Y, YD e v
ft, CRRT JCikA 80 be 5 M A4 & ok a1
NRLARFMNEE, DLRAERNEE U2 RIEIE A7
FER IR AR SEIR 745, B an AR D RE R 1
e Wtk N THFEARTE [ Y SMIGH R FRR S, AR
IF 5% R FH— s 20 i N TP A - R I3 431
fff (DPMAS) 64 CRRT f41 & =i g g e 3G
J7 MODS &I I D Re iy LS — 7k, PR
mr.

1 #ERERE
1.1 —m|HER

) 2014 4E 4 F % 2016 4E 10 HWAEEF A
ANREBRE (212 1CU, HIbWE, EIMEE) 1)
MODS H & I I oy fig w2l % I se i 4, Bl
( FEPLECF ) 44 CRRT 41f1 DPMAS+CRRT 41,
Hrr CRRT A8 23 1], Hrb 59k 15 4, %«

P 8 {4 ; 4F # (48.3+15.0) %, ; DPMAS+CRRT
HAGERE 22 4], HAPBPE 136, ot fl, 4
1% (45.4+16.0) %, MATER]. P8 L2230
GiiteEm X, X Py =0.169, P=0.701, 44, =0.737,
P=0.469, HAT M,
1.2 WNKRHEBRARAE

PABRUE : = 18 % 5 £7H MODS 12l
P P RS ISR IS Wi ¥ A AT Z
FHATTIOFEAE ) 5 IR 5E UM 43RT7 RO B 5 BETE
JCHF 5 B A 2 o

HEBRARUE - 7™ 5 A9 Sh VR B80T & R iE PR
M NERMA RS 5 AR SAFENE I fe 8
MBS 5 OMAESEARRRE IR AR 5 AR OR S LI
E 5 WG R e O R 5 MR TRV T
3x10°/L 5 P
1.3 WARAE
1.3.1 ZE6WENRYY WA EENS TR AR
I7 , IR R 25 T ER S . Brsge . 4EREK
R . Il b . PEIRAILN FH R B s
HIRE SRR
132 i@ #Abi67  (1)CRRT G Y7 A K 5 ko
K H seldinger 12 & 37 JRE T K 1A S 1 V796 A6 3 1%
W A4 Prismaflex Il JE#L, Prismaflex M150 SET
Mmugss (JESE K AN6GY Ji, JaiFH 1.25 m*), CRRT
IGYTEFHRFLLPERRIK - S K IR 8 CVVH
TSE R DUEE, BRI Y REREIS TCHUERE ;5 IR
W 200 mL/h, B 25~35 mL/(kg'h), BRIRE
BHECTT, FURRRE 50%+ JEHRE 50%, RS RARYE S
H ARG R
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(2) DPMAS /Y7 Ji%:. R seldinger NS
JREEE K ARSI M VRGP % . R FH AT AR i KM-89000
N T HFHL B AL OP-08 FEAY [fi 2 73 25 2R 1ML 3K 505
A3 ES IS I3 22 L BS330 IH T 25 0% (i fe R 4T 0%
B I P ML RHE T s HA330- TT Wl e i ad &
ks Il AR E R . BARIMIKAL B 6 L .

(3) CRRT XJ fR 41 H 47 54l 3% 25 4 Ik -
Jbk 1fil & ¥§ 4L (continuous venovenous hemofiltration,
CVVH), % 12 h 54658 09 1 8 o5 e B4R 20697,
CVVH GJRYT I A 15 25 1k h 45~87 h, P33R
J7 61.7 h, PGS 3.8 &,

(4) CRRT+DPMAS 5 97 41 It A M8 # 56 W
DPMAS {97 )& 32 B F 5147 CVVH /97, CVVH
IGIT 12 h 5 P RS AT, PR T DPMAS
BIT LR, AR5 B i & #% 4k 22 CVVH VR T 12
h, DPMAS 34 7 W 5L 2~5 W, “F 34 3R 97 2.8 K.
CVVH S ia Y7 i) B s 15 A2 6 51~90 h, “F
IGYT 59.7 h, I Mg 3.5 £
1.4 KUAE
141 AAIRAE ESERAURYTRTAIAIT S 72 h
¥ishkE ( MAP), 0% (HR ).

1.42 I REE A R PRI R AR IR
72 h KAL) Mg SIHLT E (TBIL), E4ENRLT
# (DBIL), BJH{TER (TBA). L% (NHy)., &N
M2 W (ALT) A 5L 2486 AST ) L CREA ).,
BE I G DS B (TPA) . EPRbrEAL LA (INR ) 55
143 RIEWTF  WLLIRITRTZIGYT S 72 ho il
5 A28 R TR R A 2 -6(1L-6) A MR YR 4K 1A
F -a(TNF-a ),

144 FEEBRES M4BT AT G
72 h AT 2ME A P S 1 A R 4> (APACHE
1) FJF e B Y =I5 (SOFA),

1.5 SitEFE

i FH SPSS 20.0 Ze 1Tk 4, 1t %Rk L 5K
+ PRifEZE (xks) FoR, PRALHLBCRAINAL ¢ 1656,
BEIBITHIG LR U BCX ¢ 56 5 TR R He
R x 2 K U6 5 Fisher B V) HE % 3:, DL P<0.05
HEFHFIRE L,

2 #R

2.1 WHEBEREALLE
WiZH MODS & I il i, HOw R Yy L™

IR, WAL R 2% 5 gt X
P>0.05, W& 1.
22 MABRFRTEIERKEZRILE

CRRT *f M 24 34 J7 § J5 b % ALT. AST.
NH,. CREA. IL-6. TNF-a . HR. APACHE 1
Wiy, SOFA W Bk 2 R A G2 E L (1
P<0.01), {H TBIL . DBIL. TBA. PTA. INR,
PIK MAP Rk 22 S5 E8e it L (¥ P> 0.05);
DPMAS+CRRT i3 J7 2 i J7 1 J BC %) b &8 ALT
AST. TBIL., DBIL. TBA. PTA. INR., NH3,
CREA. IL-6. TNF-a . HR. APACHE 1T i 4.
SOFA P-4tk 22 5 f e i 4 X (3 P<0.01),
MAP ZEfb 22 gt L (P>0.05), WK 2.
2.3 WMARFAEIEKRER LR

WA A [R) e R X A 2518 d (IR YT 5 %K
fH - IR ATEUE ) AT HeAR, 25 R P4LE] dALT.
dAST. dTBIL. dDBIL. dTBA, dPTA. dINR,
dIL-6. dTNF-« . dAPACHE Il i 4. dSOFA T
a2 R A %R E L (¥ P<0.05), dCREA.
dNH3, dMAP. dHR 84k 2 R LG22 2 L (3
P>0.05) , W.3% 3.
2.4 MABRZIRKEELLE

CRRT 4 5 DPMAS+CRRT #H 46 i 5 1 32
B, ERWIRA 71.1%, AR IRERT
it E X, P>0.05, W3 4,
3 iTit

Z %% B Y) HE B % 8 & fE (multiple organ
dysfunction syndrome, MODS) J& 4§ H F /™ 5 1] 443
SR, T E R SR F ARG R R 24 h
Ja , DUARIRIET sl 53 & A A s A~ DL B S B sl R
GO Re T In R RS AR, RfaE R E TR
Z— 9 Bl ERE MRS LB AR B LR, R
CRRT #ARiAJ7 MODS Hufs TH K. CRRT A
(AR S BRAR N /NG BoK 4y, 4EREK . HLff
JoT K P~ T ELAR T DAY B R (AR P AR E 1

% 1 CRRT 415 DPMAS+CRRT 45 [H 4% (11, %)
Table 1 Comparison of etiology between CRRT group and
DPMAS+ CRRT group(case,%)

4151 R CEA EREAMHRR PES
CRRT 4 (n=23) 13 (56.5) 6(26.1) 4(174) 0833
DPMASHCRRT 41 14 (63.6) 6(273) 2(9.1)

(n=22)

# : * W Fisher ffi VIR
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Table 2 Comparison of clinical data before and after treatment in CRRT group and DPMAS +CRRT group ( n, X+s)

CRRT &4 (n=23)

DPMAS+CRRT J&J741( n=22)

o

EiEan i = tfl P1{H o = 1 PAH
ALT (U/L) 1480.7+851.2 1027.7+653.2 6.1 <0.01 121337094 436.9+261.5 5.7 <0.01
AST (U/L) 1760.8+976.1 1151.2+576.0 28 0.016  1899.4+997.6 686.0+3743 47 <0.01
TBIL( . mol/L) 263.9+576.0 24701182 1.6 0.142 235211303 136.8+78.8 6.1 <0.01
DBIL( . mol/L) 196.6 + 1064 184.9 +98.5 1.8 0.091 1524 +100.7 81.7+49.1 45 0.001
TBA( . mol/L) 813404  823x420 03 0.75 73.5+393  53.6+34.9 6.8 <0.01
NH3( . mol/L) 130.7£66.0  66.7+29.4 4.6 0.001 86.6+63.7  559£35.1 3.7 0.002
CREA( . mol/L) 2334+934  132.1£49.1 5.7 <0.01 209.6+935  130.7+31.8 42 0.001
PTA(%) 33395 33.9+9.1 04 0.689 337+7.14  424£25 5.1 <0.01
INR 2106 2.0+0.6 15 0.147 26+1.0 2.0+0.38 2.7 0.028
TL-6(pg/mL) 398+184  292+14.1 49 <0.01 432+£259  17.0+11.0 49 <0.01
TNF- o (pg/mL) 317+ 14.8 222+114 4.7 0.001 39.1+253  153+69 4.6 0.001
MAP (mmHg ) 583+9.6 61.4+75 -13 0.226 623122  655+83 -1.7 0.104
HR (K /min) 125.1 £ 16.7 98.8+15.0 6.4 <0.01 1202+9.7 1008+ 12.1 12.9 <0.01
APACHE T iF4> 17.6 £3.2 158424 3.8 0.003 17.7+323 12.1£3.1 147 <0.01
SOFA i¥43 89+35 7835 5.1 <0.01 10.6 +4.7 5523 6.1 <0.01

 : 1 mmHg=0.133 kPa

% 3 CRRT 41 fl DPMAS+CRRT 4167 il J& 25 {6 1 L 4%

(n, x+s)
Table 3 Comparison of changes before and after treatment
between CRRT group and DPMAS +CRRT group( 7,

Xts)
- CRRT 41 DPMAS+CRRT 41

Gl (n=23) (n=22) HETTPE
dALT (U/L) -453.0+198.0  -776.4+4479 24 0.039
dAST (U/L) -609.6 £400.1 -1213.4+6233 28  0.016
dTBIL(pmol/L) -16.9 +57.8 -98.4+51.5 58  <0.01
dDBIL(pmol/L)  -11.7+7.9 -70.7 +51.6 42 0.001
dTBA( . mol/L) -1.0+1.6 -19.9+44 26 0.015
dNHy(wmol/L)  -64.0 +36.6 -54.7+28.6 -1 0.135
dCREA(pmol/L) -101.3+44.3 =789 £ 61.7 06 0551
dPTA(%) 0.6+0.4 8.7 +4.64 32 0.008
dINR -0.1+0.0 -0.6+0.2 33 0.006
dIL-6(pg/mL) -10.6+4.3 2262 +14.9 2.5 0.027
dTNF- o (pg/mL)  -9.5+3.4 -23.8+18.4 32 0.007
dMAP (mmHg)  3.1=x2.1 32+39 05 0597
dHR (¥ /min) 26317 284+24 08 0418
dAPACHE TI#> -1.8+0.8 -5.6+02 34 0.005
dSOFA 1143 -1.1£0.0 51+24 39  0.002

% 4 CRRT 415 DPMAS+CRRT ZHRUR I ZE AT (%)
Table 4 Comparison of rescue success rate between CRRT
group and DPMAS+ CRRT group(%)

Eiex G IUNEE (e R E

L 1% . P
15 14 " (%) X1 PME
CRRT 41 23 15 65.2 0.795 0372
DPMAS+CRRT 4~ 22 17 773

BELWIT AT ] S E A A L, R TS AL S e R
e BFE R EA RS 7,

ABFFEUES CRRT A iAY7 G L = £ s a8
fb, KB CRRT AMUARLIEER T /N FH Y
B, WALT, AST. NH;. CREA 4, ifii HLoJ Ly
B RIS F I JAER F IL-6 K TNF-« , [RIH 1M 3h
TR, WA B RAENE, F#fIR T APACHE

19743 SOFA PP e diEvF4y, AR T e
(TS, (XTIl 800 s LT R BT RR G
HRVEH, ARERCGEEE M RE S .

TEIfG R, MODS £ [] 22 T 0 461 5 mi i
TR R AFEAE . DI RE R0 2 — bl R I,
TRIEAR i, B 2507 IR BT S8 R
IR At ME— B 6T B, (HiR T2 E AR
BRI FUR AN AR 2R S B, R RETEIG R
AR B N T SRR AR T LIAE R IR R A 42
F-Broli s BRI SR

M2 & 5 (plasma exchange, PE) 2 [ N7 F ¢
ZAEAEDEN TR P, Hh P &k , nTae
JEYLAL YL | U N DL B R M TP ARE0R
PEA 2P R S5 BRI T IR . DA D
FRNTIHEAR H e E /MG & AR &

DPMAS J2 [§ N 2= 2 5 B = T 2013 4R 4R Y
— P R R AR N T AR, HER A P AL
BB AR HA330- 11 FIES 722 #e i i BS330 MAH It
RN G AT MR IHAYT |, Horh H A330- 1T 1% i
AR R SR AR TP A R B , A LA A
FIR I L TR, MK EEEAEAE ) R B AR5 T A
JHUW B R R FRER , WRAEN L. TNF-a | IL-6
% 5 BS330 JHLZLZ W R Y AR AR R AT X ARLE R A
RSB , KRR RAVE R ) SRR S & R 5
PEWFIARZT 2% . IHITR

P SCHR 4 E, DPMAS 3 3% 44 4 b ok 43
T (ML IR R A HE RAEA I IL-6, PCT,
TNF-« ) RS PEMER, SRt BRIk N
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JRLTER . RIENTR . IEHETFULNER, (EEH
SHEBRIAR N DY F R RS, I B GE T Il RE At
MFEFR, HAZ MK A EEBR S, I B MRt i
A RGBS, AR, AERCNIEIRT 20
RN TIRRIFHA U,

T A A B BRI, A
BHARRZAL, Bk, RyEEERFEEREE, AT
ARG T =GTRYY, CEBFiEs. T
AR T S I BRI F ST AR ) (i 2 Fb
KU E g g s s A Tl A a T . AR
X AN [) LB Ve f T 3R 7 R 08 I RO HEA PRI
# PE. PE+CVVH, PE+HP =Ff . Jy =5 T AT
Wi B E MR, RIA S NGy T I s
YT REL L B Al PE VAT B X A A s
WA 7 AT USSR N FE Z O HER:, 858 T
N TR U

AAf5EiE T DPMAS B4 CRRT A4 & =Iimk
FALIRYY MODS A3 IF il B, &I Bl
CRRT VAT, W THCE TN M IR, FERE
it ALT. AST. NH,. CREA J5 & B 4f, [t
TR 1T B3 T BA 4l CRRT JCVE W i IH 41 2 ) i
R, BGE THEEMIIRE, RAEN T RERICRRE
%,ﬁﬁﬁﬁﬁﬂwﬁﬁﬁﬁoﬁﬁmm$ﬁiﬂ

, HEFIGIAEL, TRESHIT AR
&ﬁ% @EW@F%EM@ & R T4

) CRRT IRYT, (EAIGRIRHE. K MODS & Jf
Mg R 2%, RMVLEIAAVF 2 E A, i
AR L KB R B SR X A BV I A T B B
AT B LG O 2 SRR 5T R ARG 25 760

2 £ X W

(1] ZERAE, LIIR , 28000 | MR e 2 A0 B DRI s
BAEH R, LR (7], ESERAMRH AR | 2002, 22(2):112-116.

DOI: 10.3321/j.issn:1005-2208.2002.02.021.
[2] Fang Y, Zong HL, Zhang L, et al. Vena-venous hemofiltration in
treating severe injury-induced multiple organ dysfunction syndrome[J].

J Biol Regul Homeost Agents, 2016, 30(2): 477-484.

[3] B4k, FEB . ZHEEIIRER WL G 1T (MODS) #ifh 2112
W e e R EE VR (G I 95 &G E SRR A AR
SeiE [I]. hEEERERES |, 1995, 7(6):346-347.

[4] Z=2208, Bt A2yt QO124-R0O[]. HHEATIERZLE
2013, 7(3):210-216. DOI:10.3877/cma.j.issn.1647-3903.2013.01.011.

[5] PR ST SN T2 AR RN T
JFIRY T I3 FR 1 (2016 AEROHI]. *h RIS 2% | 2016,
9(2):97-103.DOI:10.3760/cma.j.issn.1674-2397.2016.02.001.

[ 6] Walsh CR. Multiple organ dysfunction syndrome after multiple
trauma(J]. Orthop Nurs, 2005, 24(5):335-340.

[ 5] Osterbur K, Mann FA, Kuroki K, et al. Multiple organ dysfunction
syndrome in humans and animals[J]. J Vet Intern Med, 2014,
28(4):1141-1151. DOI: 10.1111/jvim.12364.

[6] XRREL . M LHOARBTHE R 5 R VAR (1], A B e
2011, 36(2):99-103.

[ 7] Becker WD. Starting up a continuous renal replacement therapy
program on ICU[M]//Ronco C, Bellomo R, Kellum JA. Acute kidney
injury. Contrib Nephrol. Basel: Karger, 2007, 156:185-190. DOI:
10.1159/000102082.

[8] HMSwiak , arde , skl . ASAETE = m & B [, I PRI NELy
7475 , 2014, 30(1): 2-4. DOI:10.3969/j.issn.1001-5256.2014.01.001.

[ 9] GanJH, Zhou XQ, Qin AL, et al.Hybrid artificial liver support system
for treatment of severe liver failure[J].World J Gastroenterol, 2005,
11(6):890-894.

[10] FE3eA . ATIAEAT s g SO (0] SRR AL

2013, 16(1):20-21. DOI:10.3969/j.issn.1672-5069.2013.01.006.

(11 ] siout, #aKkBk , FUH3E 45 W NI S FIRBRAYT S PRI 22
A RN (7], ISR A AR 2%, 2015, 23(29) = 4720-4724.
DOI:10.11569/wcjd.v23.i29.4720.

[ 12] Naruse K, Tang W, Makuuch M. Artificial and bioartificial liver
support: A review of perfusion treatment for hepatic failure
patients[J]. World J Gastroenterol, 2007, 13(10):1516-1521.
DOI:10.3748/wjg.v13.i10.1516.

[13] spide, LT, Wik, 55 A i Ak 75 2R 7 I 2
RG2S 0] AR IRANEL e R 2012, 18(11):875-876.
DOI:10.3760/cma.j.issn.1007-8118.2012.11.020.

(YR F BT 2018-02-05)
(ARCHkHE: H14757 )



