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AE B AT & E # (plasma exchange, PE) 5 sUE i J 4T & M % %5 (double plasma molecular adsorption system, DPMAS )74
I5 T 338 64 e AR T O B3t & 2m i (white blood cells, WBC) | /45 2m L 55 34k &, 2m 49 Fu4A (neutrophil to lymphocyte ratio,NLR)
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FELL 64 ) WLERLE 106 5], 4L B H AT MA L0877, s RRLLRIR PE 08 57 7 &, WL 4L R I DPMAS 34 77 77 %, e i 28 %
H W97 2, 2R T 697 BTG A 7 40 B AT ) AR AR AR B 2 R AR AT R AR KF \WBC Av NLR 18, MLISHF32 K 40 & ik 77
A A RRER R, R BRI HEEFNEAMERGHFEF (P>0.05), 7577 /5 F 2% 6 d ik 57 4% 2 5 (alanine
transaminase , ALT ) \ &3 % 5 B4 ( aspartate transaminase , AST ) #= %, 21 % (total bilirubin, TBIL ) 44 /K- 3% 8 & F B (P<<0.05); 5 *F
BRLRIG I7 G ARYE , IS 206 77 J& & a4 ik ALT AST R4t £54(P>0.05), /i TBIL 89 R A R FHAK(P<0.05), *F L& 7
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Comparison of Clinical Efficacy and Effect on WBC and NLR of PE and
DPMAS in the Treatment of Liver Failure*
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(Department of Infectious Diseases, the First Affiliated Hospital of USTC Anhui Provincial Hospital, Hefei, Anhui, 230001, China)

ABSTRACT Objective: To investigate the clinical efficacy of plasma exchange(PE) and double plasma molecular adsorption system
(DPMAS) and their effects on WBC and neutrophil to lymphocyte ratio(NLR) in the treatment of liver failure. Methods: 170 patients with
liver failure admitted to our hospital from January 2017 to December 2019 were randomly divived into the control group and observation
group, with 64 cases for control group and 106 cases for observation group. Both groups were treated with comprehensive physical
treatment, the control group was treated with PE and observation group was treated with DPMAS, the clinical efficacy of two groups
were compared. The liver function indexes, coagulation function indexes, electrolyte levels, WBC and NLR of two groups were detected
before and after the treatment. The adverse reactions of all patients were recorded during the treatment. Results: The total efficacy rate of
two groups had no significant difference(P”>0.05). The expression of serum alanine transaminase(ALT), aspartate transaminase(AST) and
total bilirubin (TBIL) of two groups were decreased after the treatment (P<0.05), compared with control group, the ALT and AST of
observation group had no difference after the treatment(P>0.05) while TBIL was much lower(P<0.05). The prothrombin activity(PTA) of
control group was increased after the treatment (P<0.05), the prothrombin time (PT) and PTA of observation group were significantly
different comparing with pre-treatment (P<0.05). The CI of control group was decreased after the treatment (P<0.05), and the Na" of
observation group was decreased after the treatment (P<0.05). The WBC of two groups had no significant difference after the treatment
(P>0.05), and the NLR of two groups were decreased after the treatment (P<0.05). The incidence of adverse reactions of two groups had
no significant difference (P>0.05). Conclusion: Both PE and DPMAS had significant clinical efficacy in the treatment of liver failure, the

liver function was improved and the NLR was decreased, but the coagulation function indexes and electrolyte levels were different, we
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should weigh the advantage and disadvantage to choose the most suitable treatment to achieve the best curative effect.
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JiT 328 (Liver failure ) 248 F i AN 28 4y 259 G 55
BRI ANE F N R VEH TR ™ 5 2 8, A58
AR A SRR RS — R Y D RE AR AR R, B
DA K BRI BERRAS TR SR A AE P s 25y 32 22
T —H G 2GR, st Em ik 70 %M, H AT
IR SRR T ¥R, IR PR E EUR BN BHERIA YT O\ T X
R B P ZE AR T R, b N TSR RGBT
i AR BN TR —, BB TN RS,
YR A T LR G RIRA RN T XH R % =2, PE
RRE B ZN TR RN TH X/ 2%, 2
BT I 3 53 20 0 A 7 2R IO I R s A B 1M K, SRR T
JHF b (1 B 2T B, BRI, S AR R B 2 T 9T A Ry, PE AR
TR 2 FR A I AT A IR — R BR 25 T A
£ T AL P2 (P T, LA B SR P i At A T T R S
B XU, BRI A, H 25 S5 A0 it 5 R R BRI T Hife R R
JH . DPMAS J&t— 4 A N THFEAR , A Bh 58 75
R i RN R BT I P i RSB B 6B T, B 8 il v ) 75
B JE N A E YR B0 F U [ R AR P, R
THAB MR, TC MR S AHSCIT & , B ) R AR, v
PERLAHME 5 NLR J2 [ LR R Gk SAE B ZHE R, S
FHFSTE A Sy, WBC il NLR TR Sy T 55 38 B 4034 W fn F s
AL EAEFR. NERSE PE Il DPMAS BiFAYT 7 2 i HAA
BEHME, ASBFFSEE T 170 AT e B, 20 51RE PE 1
DPMAS HARFEATIRYT , XoF FE I R 80U G M EHE BRI 520

I R &

L1 — g3

FEIL 2017 4F 1 J % 2019 4F 12 A #imIFREE WA [ 170 4]
oz i3, R BEALE Rk o0 Sl it R A A g, %of Rl
SRHLPE WGYT /748, 2L 64 (], WA 41 R B DPMAS 597 7 %8, 4k
106 i .

X HEL 5 50 61(78.12 %), 2 14 51(21.88 % ), F-HJ4F i
(48.06+13.29) % ,BMI (21.13£2.14)kg/m?; WHZLZH 5 82 13
(77.36 %), 2 24 fl(22.64 % ) , X4 (50.63+12.04) &, BMI
(21.46+2.38)kg/m*, LI LA — R LS4 2R (P>
0.05), BAF Pt AR AEKBCEE RSwitEs, rf
ZIRERIRH ABS 5IFEE MG R B,

1.2 AN HEBR R

GANFRUE : (ORI 26 R (2012 AE RO {2 N
JF £ 5 (2) MM 7 A3 JHZL 2 (total bilirubin, TBIL) >171 wmol/L;
) REEIREZ MG RS HEBRARE : (DTGB 17
(2)XF i3 NI & SR S S8 G FEEER Y ae =
DAL WS AN N = SR e =R =i )

(DIERFE R TEHE
1.3 &A%

JA BB T ARG EIRTT  BAEYOR T O P
AL BCE AR MK U SRR SR

XTREZESR I PE VEIRYT : VRYTHT T Ik B8 BB UK S
A HENT R SMIGER 1 17 38 8% (UL B PE-CSGNLI sl iy i 4
BLS -121-CX (i WHIE 4 5 20153451633)), iF 2 (Jb 5u e/t 24
A FRAE], FE 2 H11020362) T Mk s i , RuiH s T
SRR AR FRA R, E 2577 H11020529)25 mg
P i, I B AR AL LA g it ¥ 14 Ak AL (Plasauto,) , g
IR EAEALDX-10)) FILIE 4385 45 ( H A ik il OP-08W 1)l
75 WG -F50-PP ) 2218 53 B IfiL 3¢ £ 2000~3000 mL, 42 il Il AL
3% A 100~120 mL/min, Ifi 3¢ 43 85 33 )3 20~30 mL/min, [&] B % 72
i 1 3K 2 2000~3000 mL , A AR 3 250 5E 1 2 g i 59 AH
R T8N, B UIRYT I ] 2~3 h, AR AR I o Ao R
BT S, HARUIRYT IR 2~5 d.

WS R I DPMAS B9I67 715 : RAAER] PE, 14858
R4 AL PA -CSGNLI 5 A5 547 BLS -121-CX (FEMHIES 5
20153451633), #4 £ 3 1ML 3% 528 10980 O 7% (HA330- 11 if v
VA [ BRI A YR A A BR A F] ) R 2R IR R 2%
(BS330 1fil 5 L1 2R W K 206 I BRI (LA R e A7 R A
A )5 5 A0 AR A A ] A A, O A A I B A, A
PRI DL AR B TR SR, BRI RIFE 2~5 d. #R4)
BT MK B
1.4 FrE0Esy

ARIRIT G A Z 1 2 JEIK ST Kk SRR I
WO, B K TR R R 2 A RS DA, AR fbde AR
W 248, TBIL R T 40 % JERL: ARIK ) IR FE bR 17§
WA, SR RCR(%)=CRRUIEL / SR BIED)%100 %,

1.5 MR

JIFDIfEdaAR : ALT (AST | TBIL; BE Il DI AESR 15 : PT PTA; HY
fiff 5T 7K : Na® (K Cl; WBC | 442 2 ifd (neutrophil ) | ik I 41
Jif2 (lymphocyte ), i1 % NLR :NLR=neutrophil (N)/lymphocyte
(L)x100%.

1.6 REMITEH

WAL IF ISR P R E TR LR AR AN R BN
L7 gitE Ak

R JH SPSS 22.0, THEFRH AR (%) 875 , LECRH] «° K
B, SEGUPRER BRI, TR (s ) 0, FEECR H]
Bt ¢ K s sy ¢ K6, P<0.05 FRA G F 5.

25R

2.1 TR
RS A RCR N 51.56 %, M BHHCR N 61.32 %,
PHM TS 222 73 (P>0.05), L& 1.
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Table 1 Comparison of clinical efficacy of two groups

Groups n Effective Ineffective Total effective rate(%)
Control group 64 31 51.56
Observation group 106 41 61.32

2.2 BrIpREEARELER
IRITETMALE A IS ALT AST TBIL (35K H 58
e 2es (P>0.05); 0775 MALE#F B9 ALT (AST Al

TBIL f)3RAK-FHRE T (P<0.05); S5XIAIRYT 5 AH
o, WEHIRYT R A I ALT AST B4iitA225 (P>
0.05), 71 TBIL f)2A /K- ALK (P<<0.05), I3 2.

2 MABE BT IBHEIRIRIBK LR xas )

Table 2 Comparison of expression levels of liver function indexes of two groups before and after treatment( x=s )

ALT(U/L)

AST(U/L) TBIL(pmol/L)

Groups

Pre-treatment Post-treatment

Pre-treatment

Post-treatment Pre-treatment Post-treatment

Control group 243.94+326.35 63.27+82.26*

Observation group 261.50+311.70 80.42+109.57*

204.28+246.35

191.16+184.63

77.48+66.15* 426.11+£146.71 225.03+£109.83*

91.57£73.71* 391.44+129.17 178.18+88.82*"

Note: Compared with pre-treatment, *P<0.05; compared with the control group, “P<0.05.

2.3 ERIMINEEIEIRELER
VRITHIP 4L B Y PT I PTA B4t 24257 (P>0.05);
YL VEYT G PT T2 5 (P>0.05), T PTA B&A5E (P<

0.05); WELLHIGIF ) PT F1 PTA 53897 RIAH LA Giit
ZR2(P<0.05), 13 3,

* 3 WARE RIS R MASAR LR (s )

Table 3 Comparison of coagulation indexes of two groups before and after treatment( xzs )

PT(s) PTA(%)
Groups n
Pre-treatment Post-treatment Pre-treatment Post-treatment
Control group 64 25.15+9.19 24.82+13.47 34.17x18.27 46.86+18.51*
Observation group 106 25.23+11.07 43.47+26.22%* 38.27+26.34 19.98+19.88%**

Note: Compared with pre-treatment, *P<0.05; compared with the control group, “P<0.05.

2.4 BERKELE
TRIT AT B3 Na' K" Cl K E S i 2225 (P>
0.05); JAJTFJESTIBL4 Nat f1 K K587 RT B2 R

(P>0.05), i CI /K5 2 T R#E(P<0.05) ; MIERLHIAYT I K Ml
Cl K- S5iRYF R FL TS24 22 5 (P>0.05), 1fif Na* /K i
FFE(P<0.05), W 4,

R AFABRERTAIEBAERK TR (s )

Table 4 Comparison of electrolyte levels of two groups before and after treatment(x+s )

Na’(mmol/L) K*(mmol/L) Cl(mmol/L)
Groups n pre- post- pre- post- pre- post-
treatment treatment treatment treatment treatment treatment
Control group 64 134.73+4.09 135.02+5.66 3.87+£0.79 3.65+0.53 97.45+6.00 92.69+13.53*
Observation group 106 134.45+4.74 132.34+5.15% 3.72+0.66 3.79+0.58 97.18+11.14 98.47+11.38"

Note: Compared with pre-treatment, *P<0.05; compared with the control group, *P<0.05.

2.5 WBC # NLR tk%

PR FRITHIG WBC H LG22 5 (P>0.05);
W2 B E AT AT NLR (RS0 2222 7 (P>0.05), 1697 5
2H 34 18 AR (P<0.05) , A4 T R IE RS R (P>0.05),
3k s,

2.6 RRREILEE

S BRZH AN BRI S R AR R 18.75 %, WLEKLH i kAR 3Ny

24.53 %, BIZHAR L TEGEi T 22 5 (P>0.05) , IL3k 6,

3 g

N THF 2R R G067 T RE08 A AR AL 5 T AT 40y A
B A B ST, 18 B RSN LAR A 55 A2 BT )
BeACNFIERTIAE, V5 IR 4 Fh o S O RN SE A 224
B, LR P0G BR R , A7 400 I A A0 DI B B 5 v B
I, £ 50 o T BE38 H 3 S PR AT U A AR 209 PE RV R
A AR5 22 0 [5]3R5 0 B MR . 11 2
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% 5 WABEAFTAIE WBC # NLR FEE( xxs )
Table 5 Comparison of WBC and NLR of two groups before and after treatment( x:s )

WBC(x10°/L) NLR
Groups n
pre-treatment post-treatment pre-treatment post-treatment
Control group 64 7.09+3.77 6.42+4.18 5.81£2.34 2.17+0.72%*
Observation group 106 8.43+12.98 9.32+18.69 5.72+2.32 1.99+0.74*
Note: Compared with pre-treatment, *P<0.05.
x O MABRETR R L [F(%)]
Table 6 Comparison of adverse reactions of two groups[n(%)]
Groups n Rash Hypotension Hemorrhage Palpitate Fever Total rate( % )
Control group 64 3(4.69) 4(6.25) 1(1.56) 1(1.56) 3(4.69) 12(18.75)
Observation group 106 6(5.66) 9(8.49) 3(2.83) 3(2.83) 5(4.72) 26(24.53)

H ARBEEREE H RS, BT/ N F i S B vE R bE

NELHAR, i DPMAS 76 PE 19380 I BB I8 IR 27 22 0 [t 58
W EVE A , AN RBAR S PEE R i 2% AR 2T 28 R4S , 30 %t
WEER AAE N T4 B R R I RE T, EANTHAR IR . 222
AN BIFSE 22 I, DPMAS X T 555 58t HU= L0 TP 8 08 7 3L
W, EG AN KR I ) RERE RN ARBFSEXT L T PE Al
DPMAS X 258 A I RS T 4%, I A BRI L R 225, 1k
] DPMAS 75 AT FE ML 1Y Rt ik 2 7 R4y vk, BRI
WIS RN & A, DR 13050 BT 7 LR I Y 15 = 174 X
BN 2 BE I TIRYT 4. AR, AL B RIT R
()11 %% ALT AST TBIL /K V-2 35 F R, HIAYT IS0 IR S
WML ALT Fil AST BY7K-F RS F 255, SREHIEEE
FTE 281, % B DPMAS BE2CiA YT AR SC I8 i bk 40 1
Wik, AN TBIL K- KT PE BLAH MNENA
57, [RIEt & 7R AR SR FE I F - (tumor necrosis factor-a,
TNF-a) . 14 2 -6 (interleukin-6,1L-6 )b i Z X F PE Bt 4%
FNERATY , Bt &0 /D , 58] DPMAS #3697 2 A 18
Tk 2 Y7 R T PE A, R R & A AL, 3 A
FVAF 6 3R, AIVE R R e e 9% o 4B S PR N T D
FI AU B R D RER S s T TSR AR T
DPMAS J&I7 T %, 1545 THALL 2 Bk i) 1M 5 P LT 2R 45
SEPENRFRE T, (TSR ARYT S TBIL A7k (T Xt i
20 ARTIT, DPMAS eI I 2% i IHET 28 TR N R S F
YR RIS, AN T 3 6 9 23 W P 2 P 8 i BRI 7 55 25
T, ¥ R I SRR O T B4 5 T PE AR Hh i (6 £ e 1ff 5 v o 25
A LRI 200, N AR AT R, S RRAAIAYT IS PT BEA
% PTA B3 LJt, WEHRYT)E PT B LF PTA B& T
B, 5% & £ S PIBFSE SR GEARAT , R SOt I 0l iR 480t
DPMA JRY7 G, B 1 PT BORITHILEL , PTA BAYT A%
I AE R 5K OB 5 S AR R G5 AR TR], H 45 R BoR
DPMAS FI PE 468 i 27 PTA, H PE ZHFH5 PTA M9CE
etk MR R AT RE S PE JRYTR MR AR A O, R, XF
TBE I L REAFTE S 00 R, AU R Bk | 25 5 R 3ok T b
VRIT S, LA R AR YT 1 R B b FE BRI R F o X Eb AR
WFE R W2 BB VAT T RS A TR & B, TARYT JE X IR Na*

K A S5IRI R JCGe T2 22 5, 10 CE /KOF 528 R 5 WAk
4RI JE KA CHKF 5387 RAH L EGe 112425 5, 1 Na®
KV B3 TR, 5 Xian YCPIZE 2235 XAl 5T 25l , DPMAS 4
IT AR MRS R TRYT S TG Na™ KP4 P RTFE MK, PE
A HE LT KA CL KB 8 AR, o] WL AR AT 7 25T R
H LR TSN — . THBERSAE 2 [ RF5EIA K, PE il DP-
MAS AT B2 H A A 2 H B R A S 2L K BT B L R R
I G MURE S . BLAT, 0l B AL > K 3 E R
i IR Sl R AT T, B AR TR YT R v R
T HL R )38 B AN TE

JF 238 (14 A R AL AS B L ek DA AT ) oA S 4t
3 B i ke S PR R R ML 1) = AT o, R R A
HEAERAAE R . PR K EIRIE, WERN FHNEE -
ELREANM - NP7 AR 7 AR 1) & A R e v B A
Fi o ARARPR 1 XU E B R 45 200 1 TR)EsF , 38 T 3fl 38 I e 2
JHL BRI JERE PR T, 4 TNF-ou IL-2 IL-6 25 , DT 34— 25451 47 1T
AU BEE G IR , (1Y R T 25 SO A0 el R A
WARE, BT I 20 2 TR B PR ek R, T bk
YR R AR TR, MIMfifS NLR B &R, AT
o LB TARYT S NLR 3500 B R AIG, SR BAMLIAR 5808 RNy B i
Ut 254 R E AR AL RUIF DI BEFE F5 , #27R NLR RTE N 1EAR
SR TE AR B TS (FEbR 2 — . TP FAITRIG WBC {EH1
IG5, WS AT o nTRETFE A 0 HA e, B
IR A 3 — 25T 5E . Nieto 25235y 45 5 B, PE Fi
DPMAS /7 550 J B35 178 TNF-o il IL-6 340 AT, 5%
i PR A B AT 47 PN R B A e el I O 447 208 28 L 8 L
IEF e — A5l B 5C . 250 EP T 0 NLR
L5 T R e 0 22 1) 2 1 A5G , NLR AR ey, by k7B 3R
MR BFFTUCNRY, I REE 25 LA WBC KSR, M
XA B ARAP VR . 8 4255 PR 58t B, WBC NLR FI
IL-6 AIVEN Pl RIS Wi 2 5 hs, USRI T RES T
ALT 1 AST, BbAh, AHFST AR AR A 5E B (4n
TNF-o IL-6 %5 ) (1 3 35 /K -1 A5 4k , TE 3k i 2 1t PE Al DP-
MAS AR HIAR JGHUA S IE S A B, 7645 i gE e ak—
otk
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