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Effect of DPMAS, PE, PE+DPMAS on Patients with Chronic and
Acute Liver Failure*

GAO Chen’, LI Kai, LI Jing.
Blood Purification Room of Shanggiu Municipal Hospital, Shanggiu 476000, Henan Province, China

Abstract: Objective On Double plasma molecular adsorption system (DPMAS) and Plasmapheresis (PE) and PE+DPMAS in the treatment of ACLF (ACLF).
Methods 80 patients with chronic acute liver failure admitted to our hospital from March 2017 to September 2022 were selected and divided
into PE group (n=26), DPMAS group (n=26) and PE+DPMAS group (n=28) by random number table method. Blood routine, coagulation function
indexes, liver function indexes, acid-base electrolyte and lactic acid levels, inflammatory factor levels and short-term efficacy were analyzed in
the three groups. Results Before treatment, there were no statistically significant differences in blood routine and coagulation function indexes
among the three groups (P>0.05); after treatment, blood routine and coagulation function indexes of the three groups were better than before
treatment, the difference was statistically significant (P<0.05). Compared between groups, PE+DPMAS group showed better advantages than
PE group and DPMAS group. Before treatment, there was no statistically significant difference in liver function indexes among the three groups
(P>0.05). After treatment, liver function indexes of the three groups were better than before treatment, the difference was statistically significant
(P<0.05). Compared between groups, PE+DPMAS group showed a better advantage than PE group and DPMAS group. Before treatment, there
were no statistically significant differences in acid-base electrolyte and lactic acid levels among the three groups (P>0.05). After treatment, acid-
base electrolyte and lactic acid levels among the three groups were better than those before treatment, and the differences were statistically
significant (P<0.05). Compared between groups, PE+DPMAS group showed better advantages than PE group and DPMAS group. Before
treatment, there was no statistical significance in the levels of inflammatory factors among the three groups (P>0.05). After treatment, the levels
of inflammatory factors in the three groups were better than before treatment, and the difference was statistically significant (P<0.05). Compared
between groups, PE+DPMAS group showed a better advantage than PE group and DPMAS group. The short-term efficacy rate of PE+DPMAS
group was 82.14% higher than that of PE and DPMAS group, and the difference was statistically significant (P<0.05). The 28d survival rate of
PE+DPMAS group was 78.57% higher than that of PE group 53.85% and DPMAS group 61.54%, and the difference was statistically significant
(P<0.05). Conclusions DPMAS, PE, PE+DPMAS can effectively improve coagulation function, liver function and inhibit inflammatory response, but
PE+DPMAS is better and has higher survival rate.
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1 ®/H55%
1.1 —%%E
1.1.1 ARXNER EB2017TE3IBE2022F9B EABRMIZHIE
MaMARIBEEESS, REMNBFREH#HITHA, BIPE
48(n=26). DPMAS#A(n=26). PE+DPMAS#(n=28), PEA:
EMEELCH, THBELF, FRX[E24~64%, FIHE
4 (45.17x5.46)%, BMEHFRFEXE3I~10F, FIHKIE
(4.15+0.87)%F, WA RE = (asian-pacific association
for thestudy of the liver, APASL)ACLF#%&: 1 4k15%1, 1411
B, SHE: FFUERmELI6H, FFEEEESH, HivaHE2f,
RRER: BREMEELG, ZERSFR140], EtmE1Lf,
DPMAS4H: BHEBE140, LHEBE120, FiKX|E24~64%,
FIYERE(45.2215.31)%, 12MFHBREXES~10F, F19%
f2(4.220.67)F, ACLF%: 14R14%1, K120, SFHIE:
FFMEmR15%1, FFSEEarofl, HMEHE26, RRER: &
R0, ZERSFAL15%], HEtwE 15, PE+DPMAS
H: BEREISH, LMEBRELF, ERXE24~64%, F1Y
Fi8(45.111£5.21)%, BUEFHRKREXEZ~10F, FIRE
(4.3320.73)%F, ACLFHO%Rk: T14R15%1, 14R13f%1, SHE: A4
Rm16f6l, FFEEEE106, EthEHE26], AREE: BEE%
FF®m106l, ZRRBFRLTH, HtEELG, ZHBE—MRER
MR, £, EMREBRE. ACLFA%. &HE. KFREA
AL, ERESITERN(P>0.05).
1.1.2 NittnE 2Hiing: HePEEEZSBRERED =B
SAIRZFAGIEN20120 (FRIBI2TTIERE) X TACLF&ER
LR, BEEIBMETRSE, ERRNEEHIFRBRE.
REBMLEEEFEEUTRI, —BECEERILRAE, 2
EEMEZENEERE,;, —BREERBEMR, TBIKFE
NEEERTERENIEHEEKFBEL7.1umol/L/B; &
B8R EE (prothrombin time activity, PTA)<40%; kR{EME
Ky FEEE AR,

MNITE: ACLFRZIIAN | 1 4&; FHTENN18~65
%, BAMIZ; tEERIE30d; HEEESPESNDPMASHA
fr;, BESN#EAR, BEEZENEREER, HsinE: B2
St TaMFBEEERRIE, SHEMTEMEZER. MR
S XER. BERBUERSE, 6H0. BSEHMEZAE2ETIEE
Bh%, SHBEHRAREXER, FTRESEAAR, LTFHILAxE
IRHASE ETEIT RN E S, SHEIEE M. FEMENER
%t (disseminated intravascular coagulation, DIC)%&; S¥Zs
WMRFTBAYMEESIHE, aHERRE. 5iE. S0HEFEN
HRE, MRMHEFRES, \ERRATE,
1.2 MRAZ FRESENHTEMNNE. P12, BHEETRE
ENRRE, IR AMBER. HENRE, ANFUELHE
. ZIEHERERERFEETH, SHENFLUEENESE
%, RERFEVNMEKEBRRAFTEERS, HRMMPAEXHE
FER 4, WfRkBR, B, BgEFre%E. WFIEFRFRS-
B S HERZER (hepatitis b virus-deoxyribo nucleic acid, HBV-
DNA)>1.0X104 copies/mLFUBREEFH AYHITIFESA
77, FZfIE0.5mg/D,
1.2.1 PE BHHSEHITREREEAR, WEIKREIFEE, B)
ATEREFURSE. DBEEFTFH. ANERIAKAER, BN
H20mgFRAFE, FUSMGERR(FHTE), 10%EEE
QTSR R (FAPH RIS IE), KIBBREZRBER. BEREE. 2X®
BRURPTEHERABRFEKFE, —RU4~8mg/HERERN, AR
#100~120mL/MIN, MRS BEIRE20~30mL/MIN, MK ERK
2500~3500mLKKRME+10g A IER, BI73hAESG, EfE2~4d,
1.2.2 DPMAS Mm% B HEXBS330MBT £ Mizs. HA330-1 MR
HEmes, JAfr3hERs, [EE2~4d,
1.2.3 PE+DPMAS HEARM¥EEMSPEA—, ENFMNKEER
#791000~1500mL, PEAfT/EFFBDPMASAYT, /AfT4~4.5hEE
E; fﬂﬁ%2~4do
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1.3 MBHEIF Sit=HBEMEM. RMINAEIEIT. AFIhEEE
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(1)MMEFIEIR. BIINEEIEIREI3E B AR (white blood cell,
WBC). m£IZEH(hemoglobin, HB). I/\&(platelet, PLT).
% MBS R E PRin 1L Eb & (international normalized ratio,
INR). PTA, EHAIEISIRE B &R AN, EimmIhse
FEARR AR L AR,

(2) B&Bel EB AR PR B2 35 BR AL FE (potential of hydrogen, pH).
HET(KH). WEF(Nat). BF(Cl), RALS DN
pH, RA2BmMBERITIENK+. Nat. Cl-

(3)FFIheEtEm B E AR KE8(alanine transaminase,
ALT). RE#% S E§(aspartate transaminase, AST). SHBAX
(total bilirubin, TBil). M #ELES (alkaline phosphatase,
ALP), RA£BmMENDHNKMALT, AST. TBil. ALP.

() RERFEEBHAMRNZE-10(interleukin 10,IL-10). ¥
&K EF(transforming growth factor-f, TGF-B). B4HA
7+ &-6(interleukin 6,IL-6). JBIFFEEF-a(tumor necrosis
factor alpha, TNF-a). C-REZ%ZEH(C-reactive protein,
CRP), XBESELRZEMWHMI%(enzyme linked immuno sorbent
assay, ELISA)N,

(5)EmFRITE", NABEEN. BX. TX, HTE
MRTBEIGKERBENRE, TBIUKFETEREFS50%, PTA
KELEARETFO0%, BRRTEERAERBOEMR, TBIl
TEAKTEEEN30%~50%, PTALEAKEREF40%; THE
THARE ERER, BHMMENR, A 2 F= (B A+
H A ) B2 x 100%,

(6)FE1H, WRIBEERA, BIHEERTE28dNEEFE
T, AEREERFEBEENBERF ATERNEEINARET
w6, KIBHEGIRR.

1.4 i3 A% FEASPSS 26,04 R BIBHIT O, &
ZRB(x s)FRR, ERAKE,; HEHERNB[IN(%)]FRT, L
A x HL; LP<0.05AERERITFEN.

24 8

21 ZHEFRTIEMEM. BOIERITERENE 4
fraf, ZHBEMEN. RMINERIRLE, ERNTHRITER
X (P>0.05), /&irfE, ZABEMEN. RMINEEERINTA
fral, EREERITEEN(P<0.05), AiEltbi, PE+DPMASA
SPEZH. DPMASARIMHEBEFMME, WKL,

2.2 SHBEAITHGHIEEFERERNE Arm, =
A EBEFFThREIRIRLLE, ERVYTARITFERNX(P>0.05), B
G, ZHHBEFNEEERYNTERTH, ERAERITEENX
(P<0.05), 4AjaltkER, PE+DPMAS/ERPEA. DPMASARIHE
TS, TR,

23 ZHEZATIERBEERRABRKTIERENE 4
fraf, —HBEERBBERNARKELRR, ERYTHITER
X (P>0.05), &fFfa, —HBERBEBERNMILBKTYNTAE
fral, EREERITEEN(P<0.05), AHEltki, PE+DPMASA
SPEZH. DPMASARIHEBEFMME, WRK3,

2.4 ZHBEATHERERFREEREME ara, =
HEBERERFKFLLER, ERETHRITFERN(P>0.05), BFF
B, ZHEERERFKFEHRNT AT, EREERUTEFERX
(P<0.05), 4AjaltkER, PE+DPMAS/EIRPEA. DPMASARIHE
WIS, R4,

25 SHEBEEHATHERENE PE+DPMASAGHTHNE
MEKB2.14%I = FIPEH. DPMASAH, EFEBHAITEENX
(P<0.05), D135,

2.6 ZHBEATE28AEERERMME PE+DPMASLA28d
17 T78.57%5 FPEA53.85%. DPMASL61.54%, £8HE
FitFEN(P<0.05), WWEI,
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RI-ZARERTHROLEN. ROIERITERENR

WBC(X 10%L) HB(g/L) PLT(X 10%/L)
485 %R
petad:l Netad=1 pr=tad:l] Netad=1 p=tad:1] Netad=1
PE4R 26 4.55+1.53 6.31%£2.18* 8.86%+1.26 7.65+2.33* 76.36+11.35 61.33+8.71*
DPMAS4H 26 4.32%1.95 6.79*t1.81* 8.25+2.32 7.16+1.86* 77.38+9.45 59.47+9.34*
PE+DPMAS4H 28 4.661+2.43 7.05%2.22* 8.5511.77 7.00+0.92* 72.36+12.71 45.36+10.81*
F 0.198 0.870 0.720 0.959 1.505 22.154
P 0.821 0.423 0.490 0.388 0.228 <0.001
4iR1
43 %5 R PTA)
JBITE Vetid=1 =t gl yetad=]
PE4H 26 3.224+0.93 1.64%0.75* 18.44%2.31 32.74+5.66*
DPMAS4 26 2.94+1.13 3.05+1.77 19.98+£3.41 18.661£2.72
PE+DPMAS£H 28 2.97%1.55 3.11%+1.39 18.77£2.72 18.29£2.51
F 0.403 9.720 2.120 119.119
P 0.670 <0.001 0.127 <0.001
A CRNSEBRITHIELER, P<0.05
R2=ABERITHIEFIHRERIFERENER
. - ALT(U/L) AST(U/L) TBil(umol/L) ALP(U/L)
Netid:l] arrE JaTTEl ATl Netid:] F=thd =] Vetid:] arE
PER 26 1247.41%366.66 313.91+241.99* 667.98+294.45 667.98+297.45 278.39+127.96 143.77£51.38* 101.43+62.02 72.51%£18.21*
DPMAS4H 26 1003.91%£380.17 282.26+234.04* 514.31£180.99 166.31+107.97* 260.95£115.39 155.62+59.47* 134.91+37.82 111.95%£22.92*
PE+DPMAS#H 28 1164.67+405.25 280.22+215.47* 612.77%306.58 202.77+£106.61* 288.51+169.51 132.27%91.52* 148.62+65.28 110.91+46.07*
F 2.695 0.177 2.199 56.282 0.264 0.744 4.902 12.994
P 0.074 0.838 0.118 <0.001 0.769 0.479 0.010 <0.001
4r3R2
51 a5 GGT(U/L) MELDIT4} (%) NH3(umol/L)
Pbid:l] petid| Petid:l] Vetid =l Petid:l] Vetid =l
PE4R 26 113.72%+105.52 50.32£35.72* 37.88+6.95 32.44+5.42* 95.29+15.72 77.36+11.34*
DPMAS4H 26 137.03*t114.84 85.16%+72.03* 36.771+4.96 31.65+8.62* 91.36+12.92 72.76%+10.51*
PE+DPMAS4H 28 115.16%61.38 63.68+27.51* 38.91+7.95 27.381+5.96* 98.431+16.76 58.38+14.71*
F 0.486 3.400 0.673 4.382 1.449 17.391
P 0.617 0.038 0.513 0.016 0.241 <0.001
A CRIRSREBTHILLER, P<0.05
RIZABEATHERRERRARARKEERENR
pH K+(mmol/L) Na+(mmol/L)
éﬁ % lJ 1§|J gy VAN =11 VAN VAN =1 VAN VAN 2L VAN
p=tid:1] y=tid=] AT BirE BITHI p=tid=]
PEH 26 7.32%+0.15 7.30%0.16 4.091+0.55 4.031+0.35 136.48+3.56 137.72%+5.59
DPMAS4H 26 7.31+0.11 7.34%0.15 4,18+0.51 4.08+0.51 135.961+4.36 136.21%£5.51
PE+DPMAS4H 28 7.30%0.14 7.41%£0.09* 4.291+0.66 3.69%+0.52* 138.17+4.18 134.45+4.44
F 0.149 4,557 0.809 5.609 2.215 2.689
P 0.862 0.013 0.449 0.005 0.116 0.074
#R3
. Cl-(mmol/L) Lac(mmol/L)
2851 BlE P P P P
JaTral V=tid = JaTral V=tid =
PE4H 26 102.15%15.66 101.72%+10.08 5.39%2.13 4.87+1.91"
DPMASZH 26 99.59+3.65 98.56+4.35 6.061+3.04 5.91%2.75
PE+DPMAS4H 28 99.17%+4.25 99.06+4.12 5.97%+2.76 3.39+2.54*
F 0.763 1.675 0.485 7.359
P 0.470 0.194 0.618 0.001

A RS AARITAILLR, P<0.05
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FAZHABEATHEREEFKFEREUR

485 %k IL-10(mg/L) TGF-B(mg/L) IL-6(ng/L)

JBTE Vtid=] JBITEI Vtid=] BT ED yetid=]
PEH 26 88.48+11.27 120.37£12.36* 142.66+10.58 163.76£11.59* 38.95+5.87 16.41£3.82*
DPMAS4H 26 87.791+12.05 126.65%£12.21* 140.89£10.69 172.36%£11.88* 38.62+5.55 13.33£3.54*
PE+DPMASZH 28 89.44%12.46 135.44+12.87* 143.58+11.25 182.35%£12.04* 39.32+5.72 10.58£2.86*
F 0.130 9.940 0.424 16.675 0.101 19.627
P 0.878 <0.001 0.656 <0.001 0.904 <0.001
43R4
2851 {GllE5 TNF-a(mg/L) CRP(mg/L)

petid:l] Pethd=| F=tad:l] Vetid =l
PE4R 26 423.721+54.36 203.76137.41* 32.56+5.62 19.61£3.42*
DPMAS4H 26 424.661+56.17 155.64%35.22* 31.19£5.31 15.53+3.19*
PE+DPMAS4H 28 428.65+58.92 135.65%£30.49* 33.41%x5.74 12.72+3.21*
F 0.058 27.646 1.087 30.076
P 0.943 <0.001 0.343 <0.001

A RTEFEABTHILLR, P<0.05

RE-ABEGHTREREMR

A5 {lE58 B % T3 BEME
PE4 26 4(15.38) 9(34.62) 13(50.00) 13(50.00)
DPMAS4 26 5(19.23) 12(46.15) 9(34.62) 17(65.38)
PE+DPMASZR 28 10(35.71) 13(46.43) 5(17.86) 23(82.14)
F 6.242
p 0.044
- el
< = LR
* S
& 501 B
Ikl -'l
g --- PE4
Ak --- DPMAS#]
— DPMAS+HPE4L
D T T T 1
0 g 18 a7 36

EAriH ) (d)
H1 =M EH28dEF R WL

33t it

HRiRE", ZEFARSESRFRBLENEARER,
HBVAB ¥ ACLFRRTE 2 BT 4 S B AR (L BL At 5T A B0 2 1 BT
INRERRIEL AT, FTEaAZI60%~80%", 55K AE
EARBT, BRBFELER. BRSSNHE, BHBEL
SRS HTRBIE ST, FE, EFERBREXZNASE
FHEH, A\ATHIRAZNAN 2, WRE8, AR,
AIHBEFERRAFRERE, INERECHTE. e
%, RRIEERER, EINHIERSSHEENSREEXR.

ERARERETR, SPE. DPMASALLE:, PE+DPMASKIR
TEISERTT. RINAE. FFIhAE. AERMNEHEHRME BTN
hit, X—HRERBSEFEXREEE 5, HEFPERAX
ENRRMINAE. IS, EERRRNALRS, MEEX,
SREBEEASZNEEMSE, DPMASTER/BLIR. nE. 4
BEFERE =Y AERRET, BEERMINENMRENEH
AUPE, Fit, KR EXNTFREFRE. FERFSEEEEEE
DPMAS, PE+DPMASHILURRIA B4, BIUSRARIERCEME,
ARATELI, ZABEWBCKTEYLF, SFEERTLESH

82 -

BERMGHEXR, FIPLIKFREAIERSTEIALAAER, EX
SERMNFE, PE+DPMASEXSHIGINAZIERFHREM, D
HIRE, HA330- 118 T—3REBIRMIA/ND FERBIIEWRMIT,
A LUBERARRMR AR MR FEFE SR, PE+DPMASEE T—38H
BAARI, BERSKMEKS, —ERELTHTRE—NARE
TERVERRG, BIRAVATTRE, THUEFHE, RettaNam. Aot
PE+DPMASIERIE/VIMIZE, PIRERBRIMIREZRIPIR, Himet
RS R ATERREH &E, [FRHRERRRMmBERNEE,

5 EFTiR, DPMAS. PE. PE+DPMAS=#R[EH I8
BRURERMINE. FIEES, IPRIRIERN, {EBPE+DPMASTS
REM, BELEEXER, WREFFEEREERF. BEE
MEREERTT AR, BEERERANE.
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