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(FE] HOY T2 B (plasmae exchange, PE) B4 % 22 P B XI5 97 (continuous renal
replacement therapy , CRRT)TE 2 & 15 e ILEL B 11 105 S8 255 140 DR I, FH 22 4 R XS I 5692 D) RE 1Y
R Jiid WO 202148 1 A 2 2024 4F 12 A 7R AR 7R RS — B R BE e 202 B o E RHE 0 A B
14 60 151 ™ 8 22 S A v WLEL A 1 LA A8 i 491 B, SR FHARBE AL BRAT S8 BT T, AR IR A8 38 TR 7 I Il i
VAl 75 SRS ] 8 b SR ) CRRT+8 MURERING Y7 18 30 491 5 2 5 g xof R, >R A M 2 8+ CRR T+
FLEERIG YT 10 30 11 A8 B o WA A . LA 2 R VR T IS A [R) I (8] L3 JJLZL 25 1 (myoglobin,
Mb) SEAALFEAR SAETEBR A1 o] bk U 20 S R B BEMTRAR IR TR bR S F oy, &5 28R
J7 )5 1.2.3 d B9 Mb JILFR P4 (creatine kinase, CK) | JJLFR 4 [7] T/ MB ( creatine kinase-MB isoenzyme,
CK-MB) . FL1& I & [ (1actate dehydrogenase, LDH) M 7E WLEF (serum creatinine, SCr) . ML % 2 %&( (blood
urea nitrogen, BUN) 8 2 (potassium lon, K*) 140 I 314X (white blood cell count, WBC) | C-JZ i £ [
(C-reactive protein, CRP) \%%@%E(pmcalcitonin, PCT) . A4/ 2% -6 (interleukin-6, 11-6) .D- &
(D-dimer, D-Di) ¥ 816 J7 B FE IR (P<0. 05) 5 Jorp , WL - ¥ 1fJ7 )5 1.2.3 d 19 Mb . CK  CK-MB,
LDH .SCr,BUN K+ ,WBCCRP ,PCT \IL-6,D-Di B %1 T %] I 2H (P<0. 05) ; 73 51, WLEE 20 (4 144 8
{EBERTTR] 24 A G40 EAE Wi 9795 5 (trauma intensive care unit, TICU )£ B B[] Rl 2P A B P 4 fk
RV 245 11 (acute physiology and chronic health evaluation I , APACHE I ) B AT X} B8 2H (P<0. 05) ,
M2 20 ETEBE N DI RE R AN R AR T 28 5, JOF RIE . 8518 IR E Bk & CRRT7EZ K
v WUZL AR 1 I A8 5 e S 300 07 P AT A7 8005 B LA A Mb 500, o3 i 37 AR AR 8 A B 2 RE A A E AR
&L HER NI S, HANSZ IR R A (BE I DI RE A7 B Al PRI AN
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[Abstract] Objective To explore the clinical safety of plasma exchange (PE) combined with early

continuous renal replacement therapy (CRRT) and its effects on coagulation and immune functions in patients
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with polytrauma and hypermyoglobinemia. Methods A non-randomized controlled study was conducted on
60 patients with severe polytrauma and myoglobinemia hospitalized in our department from January 2021 to
December 2024. Based on different blood purification, the patients were divided a control group (CRRT)
combined with conventional basic treatment, n=30) and an observation group (PE+CRRT and conventional
basic treatment, n=30). Biochemical indicators (myoglobin, Mb), inflammation-related indicators, peripheral
blood lymphocyte subsets, coagulation indicators, clinical-related indicators, and scores were observed and
compared between the 2 groups before and after treatment. Results After 1, 2 and 3 d of treatment, the
levels of Mb, creatine kinase (CK), creatine kinase-MB isoenzyme (CK-MB), lactate dehydrogenase (LDH),
serum creatinine (SCr), blood urea nitrogen (BUN), K", C-reactive protein (CRP), procalcitonin (PCT), IL-6 and
D-dimer (D-D), and white blood cell (WBC) count were significantly decreased in both groups (P<0. 05).
Among them, the observation group obtained obviously lower levels of all above indicators than the control
eroup at the 3 time points (P<0. 05). Additionally, notably shorter average length of total hospital stay, shorter
average length of trauma intensive care unit stay, and lower score of acute physiology and chronic health
evaluation II (APACHE II') was observed in the observation group than the control group (P<0.05). There
were no statistical differences in coagulation function indicators or T lymphocyte subsets between the 2 groups.
No complications occurred. Conclusion For patients with polytrauma and hypermyoglobinemia, early
application of PE+CRRT can effectively reduce serum myoglobin level, improve serum biochemical inicators,

renal function and inflammatory status, and maintain homeostasis, but shows no effect on immune or

coagulation functions. This approach is worthy of promoting in clinical practice.
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B I S e ARG A 2 Uk e BB AE T
B R 2 ks S A Ui ETE R 5 52 4 R Rt
FECRFIET R BoR m , dEm g R E R A A
PR EEA . ZR0 E SIS RS A TERA
MBI B S IS AU R — . 2 R AL
TR 224> PR A B 22 JUE 2 7™ J 32 A, P A R L AR
v RS R EWUATERNHCIRES S, AR BRI BE S N 3
BEZETL, AN LT RESZ ], RAEA B R A=V RE I, N
O3 AR AL AR IR L2 4 B T e R 5 25 Gk
(multiple organ dysfunction syndrome, MODS) , & i A&
Ji o £t e Th e (multiple organ failure, MOF) g
MFEBET . Hor 2 & 055 K A e LT3 1
ST BB BE A T (), LA A2 450 IR AR PRI
HE, K& A0 N 2 ) an g L JLEL 2R E (myoglobin,
Mb) S5 O A ML FE T 51 & — ZR 5™ 8 F & AE
W 25 A 1E (crush syndrome, CS) S NUA 256
fiE (thabdomyolysis, RM) %5 , H: 3= 2 5 B 1L 3 AL R 3
fitg \Mb 3 = SRR AE AL, DAL & R i & Y
Mb £ F (potassium Ton, K*) LA & 7 = W) DL
INE SR IEFEBLE R K Ry SV H 4 (acute

renal failure, ARF)FIMODS™™* . [K 1t , ek 3 [ 18 %
TR Mb S5 RE PEAC ™ ) 2 203 18 T 1) B B8CR: |
R A I PR AL T 3R A AZ L SR

IR AR G QI RG A T R B,
Hirp Y2 B FRIA YT (continuous renal replacement
therapy , CRRT )8 i) Y18 25 A7 R 5 Mb, I ] Fsf A BfF
T BRAAS PN 5 8 1 B RRE A o L 2R L PR T L R oL
JEV- O A B I PR RGA T RIS SR
1ML 2% & f (plasmae exchange, PE)7EJRYT CS &I,
HUR N2 B 19 Mb A 20 Br , Bl ad PE ) #h SEBE I
7 A R A AR U)o 8 ROh ™
2R . TN PEIKG CRRTIATTY £ K Ui
e JULEL A MURE A8 A8 07 1k BOR , DA RO TR 5 A
& BEMINRE , A TR L 5 B4l CRRT IR YT #EAT AR BE
BLXS BRFSE

1 AMEHE

1.1 AR %
AR5 R HAEBENL A FRAF 28 53], AR Bl 2 42 12
KA — MR E e a2 BRI TP 2021 4F 1 H &2
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2024 4F- 12 A Wi 9 22 % s e LA 8 1 ILAE A 3 60 131
o 101}, AR Al AR IR T I I Ak T AR ] R
K HI CRRT+ 5 FLAERTHA YT 1 30 191 £ B X IR,
SRS B e+ CRRT+H HLELRL IR T 19 30 0] 5 B
WUEEAH o T 5T 28 i 5 2 1% R 5 — i s [ g A B
A 22 L[5 (B)KY2024284 ] 1697 7 5
87 7 S bR R A R A A AR DGR T R
o FrABE MR R E.

1.2 AANBEBERARE

AARUE : QAW AN B3 75 G 40405 ™ 3
PF-43 (injury severity score, ISS) =16 43 i £ K& 155 [# br
16 iE 12 1B b3 E 5 @ Mb>1 000/(ng/mL) 5 ) LR #4
(creatine kinase, CK) | JJL& {4 fitf [7) 1.7 MB (creatine
kinase-MB isoenzyme, CK-MB) . #. iz It & B (lactate
dehydrogenase , LDH) 7K-F-Jt 5 s AT 201 5 45 5 5%
HL A BT 25 L s O fa 4% 2 R Be e B 40 FAE s 4
95 % (trauma intensive care unit, TICU ) ¥ BE Bt 6] <24 h,
AAEIA> 1 o HEBRAR U - O & HTA B ES O il
EB L P2 R G s 5 (248 h NFET- Bl i 5+
RIT s ORRTEA B B AR CHEBON e T
i S5 SR
1.3 #BRH %

Xt HEZH A8 2R T CRRT, ABE S 24 h A S, SUES
BN R KA Ay 10 v 3E B, SR Prismaflex Il
WEHAEHL (PrismacAmfortCo. KG R R TTAE AR ) |
M150 L AL I8 &5 (25 [ Gambroime 23 A ) , I I 7L
I 7E 180~300 mL/min , & 42 Y& I # 3 000 mL/h,
i B VI 34 3 000 mL/h, Ji5 A R 4 U U
1000 mL/h, 70 T PR AL HTBELE ATl g o W BIG T
AR BRI TR HURE IR PRI 21 IE 25
fifp SO A L B AR SRR BRI YT IR B | [ I AR 4
O VB SEEAR DI RE , W 2R IR EA T IR L IR YT .

WML B ETE R AL FECG M PEIRYT , i
I E LAY (Spectra Optia 32 B 8 /8 % LL Al 47 A PR
A PR 1IR3 d)

1.4 MEIRAT

Srom R 2 AR HRIr AT SIRIT 1,23 d [
Mb/(ng/mL) ,CK/(U/L) .CK-MB/(U/L) \LDH/(U/L) . IfiL
15 WL (serum creatinine, SCr)/(wmol/L) | Ifil bR 25 %
(blood urea nitrogen, BUN)/(mmol/L) .K*/(mmol/L) .4
¥ (sodium Ton, Na*)/(mmol/L) , R 4E 8 b5 [ 40 il 11
#( (white blood cell count, WBC)/(x10°/L) | C-JZ i %
FH (C-reactive protein, CRP)/(mg/L) . [% %5 #F Ji
(procalcitonin, PCT)/(ng/mL) . H 4 il /v & -6
(interleukin-6, 1L-6)/(ng/mL) ; &I J&] IfiL jhk B 41 Bt S B
CD3"/(A~/ulL) .CD4/(A4~/ul) .CD8'/(/~/ul) .CD4'/CDS"
HYZEAL B8 I BREE I B 1] (prothrombin time, PT)/s |
58 10 756 I B 18] - [ BR A HE 4k B (prothrombin time-
international normalized ratio, PT-INR) . i fb.#8 43 BE Il
TH g E] (activated partial thromboplastin time, APTT)/s,
E IfiL {85 1] (thrombin time, TT)/s \D- %44 (D-dimer,
D-Di)/(mg/L) ; It RAH G A5 L3729 43 B S ) /d
AAETICU I [)/d A A HE 2R /9% APACHE 1T 345
1.5 %it$ ot

K 1 SPSS 26. 0 X Bdls #EATHETE 2240 B, T B
B x5 R, AR 73 2H 224 I 8] A58 45 2R LU, ok
A3 E M7 22 70, BN [R) N 8] AR S H8 A Y 22
S, 1s ST REAR ¢ R s RGOS 1 (% ) R 3=
IR R R T 8T, LA P<0. 05 R 22 5 HA Gt

2 #R

2.1 BH—MRIH

AL A 60 i iR ARl 18~65 %, -1
(44.6+9.7) % , 36 0], Lotk 24 il o X e 2 iR
A BEmF SEZL TORE, QAR e M) (1SS Ak AR B 18 1
fFEPEr 248 11 (acute physiology and chronic health
evaluation Il , APACHE Il ) P¥4r 5548 br 1 22 5 ¥ L 40
TR L(P>0.05,% 1),

F1 28— MEREEE (n=30, ¥+s)

FEAE Xif IR ZH Pk =Ziil X P
1 42.7+11.1 46.5+7.7 1.550 0. 127
P51 0.278 0.598

Bk 19 17

/s 11 13
ISSTESM43 17.73+2. 67 18.30+1. 47 1.017 0.313
APACHE I ¥£43/43 19. 80+0. 99 19.70+1.78 0.268 0.789
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2.2 2MEFETTAEARR G RIGAR GG AR

2 4 B 4% B [E] f5 Mb, CK, CK-MB, LDH, SCr,
BUN ¥JREGARITHT I, 22 R BA G H#E L (P<0. 05),
WEEH R FIRIT G 1.2.3 d I8P S HBUT Mgt B 20 1
i, 2253 HA G5 L (P<0.05) . 24 KRIFRTIG
At 25 24N 2 5 gt 2= 2 X, i Na VBT
HiE KX 2R 2 R TEgEE L (WK 2),
2.3 24 F G AJE K IE A K IG ARG LA

2 41 B F A5 IR 5 CRP \WBC IL-6 . PCT ¥ 53697
HF R, 22 5 B G223 L (P<0. 05) , AL %)
AR 1.2.3 dIERSECA YR TR, 2R A 5001
23 X (P<0.05,%3).

2.4 240 B KSR S B M T AR AR K FE ARG AT b
2 20 IR IT HT S AN E ML PT INR APTT  TT #)
TR LRG3 L (P>0. 05), TiWEL4] D-DiZk
AT 2 RIZE A G AR L(P<0. 05, 3% 4).
2.5 240 91 A T fm Ik O I BE IR AT 4G AT I
220 B IR YT HT S A0 ol CD3" . CD4" .CD8” .
CD4"/CD8 K25 S B gt it2¢ 2 L (P>0. 05,38 5) .
2.6 248%F TR B E P TICU 42 1 B 4] |
HH & g & £ FF2 APACHE [l 3% -1 sL I 25
AHEE X B, WL Z= 4 58 1 35 4 B 8 B [ LS
BITICU HEBE S Ia]  APACHE 1 3143781 5 46 R
2R H A G X (P<0.05) ;1 2 2H I A P &
JiE, L3 6,

®2 2HEBFRITAEEXIEARIERAEEER (n=30,5+s)

21531) Hif ] Mb/(ng/mL) CK/(U/L) CK-MB/(U/L) BUN/(mmol/L)
R ZH IRYTHI 7 028. 00+1 382. 00 21 132. 009 758. 00 8 572. 001 488. 00 20. 57+1. 50
WITIE1d 5707. 001 462. 42° 13 762. 00+4 675. 00" 7 826. 001 262. 00° 17.20+1. 11°
HITE2d 4765. 001 212. 07" 8 691. 00+3 006. 00" 6 645. 001 756. 00" 15.57+1. 27"
WITIE3d 3656. 00«1 102. 00° 6 584. 00«1 652. 00 5203. 00+1 298. 00" 13. 18+0. 95°
pUEZS4) TRITHI 7 083. 001 386. 00 20 681. 008 222. 00 9 152. 00«1 574. 00 20.91+2. 21
TR 1d 4589. 00+942. 90" 9377.00+3 891. 00" 6 393.00x1 299. 00" 15.39+2. 24"
BIFE 24 2.904. 00£610. 80" 6 484. 00£3 106. 00 5420.00£1 551. 00" 13.33+1. 50"
IR 3d 1 187. 00+466. 60™ 4701.00+1 894. 00" 4294, 00+1 167. 00" 11.32+0. 89"
2H 51 I [h) LDH/(U/L) SCr/(pmol/L) K*/(mmol/L) Na"/(mmol/L)
Xf R ZH TRITHI 6 676. 001 176. 00 244.20+13.72 5.98+0. 28 141. 60+3. 35
WA 1d 5 128. 00819. 60" 209. 00+10. 02" 4.09+0. 31" 139. 50+5. 68
BT 2d 4570.00+1 011. 00" 156. 40+8. 82" 3.91+0. 48° 139. 40+2. 19
BIFIE3d 3 823. 00+903. 30" 149. 50+7. 61° 4.08+0. 36" 140. 10+2. 49
WAL TRITHT 6 853. 00=1 083. 00 248.90+12. 67 6.1120. 34 140. 70+5. 24
HITE 1d 4449.00+1 350. 00" 192. 70+14. 72" 3.91x0. 45 140. 30+2. 48
WITIE2d 3385.00+810. 20" 148.70=14. 92" 4. 08+0. 44° 137. 80+8. 44
HIFR3d 2 236. 00+£490. 60™ 140. 50+9. 06™ 4.140. 50° 138. 80+2. 84
a:P<0. 05, %5 7% 57 37 Ho 2k ;b P<0. 05, 55 3 FR 40 s £
£3 2HBEEEFFHKES CRP.WBC.IL-6.PCT B LL % (n=30, T+s)
415 I [ CRP/(mg/L) WBC/(x10°/L) 1L-6/(ng/L.) PCT/(ng/mL.)
Xif HEL2H TRYTHT 94. 11+12.77 18. 85+3. 45 384. 10+67. 60 14. 13+5. 38
TR 1d 82.40+7. 61" 16.93£2. 03" 284. 40+83. 08" 10. 6422. 16°
HITIE2d 65.24+9. 41° 15. 00+1. 86" 185. 30+47. 63" 8. 45+3. 57"
HITE3d 59. 17+5. 24" 13.71+2. 67° 100. 90+36. 12° 6. 583, 24"
pUEZS4) JRITHT 94.28+8. 34 19.47+3.23 380. 50+76. 37 12. 946. 29
HWIrIE1d 70. 53+7. 64" 15. 042, 22" 227. 40+30. 88" 8.97+3.81"
HWIFE2d 36. 9329, 55" 12. 6343, 03" 133. 40£52. 98" 6. 62+3. 35"
BIFE 3 d 16.02+5. 53" 11.30£1. 67" 76.10£22. 76" 4.65+2. 14"

a:P<0.05, 5557 a7 b# ;b P<0. 05, 5 *F RE 20 Y&
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Fz4 2B ERIMINEEIGIRITLE (n=30, %+s)

a5 PT/s PT-INR APTT/s TT/s D-Di/(mg/L)
) LEEEg ] (CEIgE) I RITE YT (EEgE) {EEEgil] ICEEgE) LEEEgil] HI7 )R

XHAZH (n=30) 12.99+1.22 12.44+1.85 1.1520. 12 1.08+0. 17 28.73+2.72 27.64+3.81 16.45+1.43 16.38+0.95 14.88+16.58 7.176. 46"

WEEAL (n=30) 12.91+3.42 12.47+0.31 1.12+0.31 1.080. 17 29.09+6.52 29.24+4. 74 15.82x1.48 16.64+2.20 16.53+24.66 4.82+3.62"

t 0. 126 0. 055 0. 448 0. 052 0.282
P 0. 900 0.956 0. 656 0.959 0.779

1.438 1. 673 0.579 0. 306 1.737
0. 156 0. 099 0. 565 0.761 0. 088

a:P<0.05, 5557 a7 b2 ;b P<0. 05, 5 *F R 20 Y&

RS 2HBETHEMETETHEFERITEE (n=30, 7+s)

a5 CD3"/(4Mul) CD4" /(ML) CD8/(AN/pL) CD4/CD8"
I EEigE I EE g RITH BIT G RITHT RITIA
XFIRZ (n=30)  925.50+60.22  930.30+78.64 593.10+51.52 557.60+94.50 364.30+53.75 379.4072.60 1.65+0.31 1.62=0.29
WML (n=30)  942.70+69.40 942.40+77.21 590.90+81.36  590.60+43.09 345.40+47.95 368. 10+66.81 1.60+0.36 1.76=0.27
! 1.026 0. 601 0. 122 1.739 1.434 0. 624 0. 545 1.919
P 0.309 0. 549 0.903 0. 087 0.157 0.535 0. 588 0. 060

F6 2BFFHERBRE ., TICU EhTE A EL L ZER K APACHE I 43 L& (n=30, x+s)

a5 S H A B A S TICU fEBE IR AE APACHE Il ¥4}
i E/d i [El/d RIERI% HITH BIT IR
X IRZH (n=30) 30. 3+5.7 13.6+3.4 0(0) 19. 80+0. 99 15. 70+1. 20"
WEEAL (n=30) 24.9+7.3" 11.0+3.2" 0(0) 19.70+1.78 12.2020. 96™
Xt 3.171 3.016 0.268 12.42
P 0. 002 0. 004 0.789 <0.001

a:P<0. 05,5897 7T 4 ;b P<0. 05, 5 xF BB 20 b4k

3 Wit

2 R A R Z L A2 2%, i T B0 e A4 R] i
A H A G T, A SRR R K BN 4 T R
TR BT AR RN R AR W R e )
HARGR R ZERHR LYY, T RES | kAT
WA E e AT EL BT TR R B IE Kk
S, 2PE B 45 (acute kidney injury, AKI) PRH & A&
AR R A2 . BRI o, ™ g
I 0 i AKT R E AN 29 70% (M R0
BE R AKL 3, R AR FALH C A B £
RS, BRI, 2 k0 Can @) 73 SO RS S LS L =
I £L AR B ZE B /NS A AR e L)) BRI R Y
AKX B S RERYARETEA B B = . A Sk 2 3R
FE TR AR DG AKTL, 7 E B3 45 B 58 3 HUBRE 5 45
| (IREERT RGN AR = B kv o 7 W I E R A S = )
P 73 AL K PR T R M i = TR AR
3.1 A4S L& G e g B AG AL 5 s R G T

H 3
J AN I Ak A P LEL AR 1 A B (B ) AKT,

FUI AR AL T 0 BCIRAS MUK S 00 T B L AR AE A i
WMZ ARIEAMAEREA R NI EELS, #HAFH T
BERROE, R R R E RN G IR 2 k0 EA 05,
OB BN ROA I R MERE S L AR LR
Ry A 05 1 L2 LR TR B Mb 45 20 B N 25 P 1 A
I, B2 ' /DN 2 T o755 S A I R B A U G,
O T B ANE A R A DR S SO A R A
RS ARG 3, on /N e i g A A A K
HEmsoa B RXERE . im IR 2 R K EAMEY 2
Bl A PRV BRI PR 0697 7 58, BRI A 15 i - 1 )5 30
H AT AL A XE LU 2805 B Mb JF 208 B Dihg , =
BORFEARTA S 0T 2 R i A I 2k B Th B |
T IR RN R TP A R, CRRT & — Fh G BE (A T
ﬁiﬁ‘ 17-22\O
3.2 PEF:A-FH CRRT #7477 Fuk 5 4k %

MR AL AR SR TICU 1 H AR & EEMIRYT )7
X, FZALHE PE . CRRT . Il ¥ 2 B (hemodialysis, HD)
1L I 2 3 (hemoperfusion, HP) %% 773X, Hovp PE A1
CRRTIZ £ ™. kTGRS PEZBA%&
s R 3 Mb 58 34 = L A AT SO T AKT A R0/ YT
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TBe MR B AT Mb 2 3 SRR E R GRS
P2 A, il K e AR PEIRIT R IRE T
BE R BIRRAR K. (B PE RN TM™E L LA
W AT AE 1 22 R R IR R A A BT AIL I FE AR
G g2 NV 8 N JBE I D) RE A T CRRT ZE7RYT AKIL /= £
I AR S5 ok 2 U 70 L | R K R AT A L s N BB
eIy NI =R Rl

PE 38 & MLAR RS 0L 53 15 A7 1005 RN 10 40 AR, 25 531
Wiz A I 70 5 0 2 8 AR SRR IR A P DA
RENERA YR E N . EEEN TEBRER P
N TR T, H S 0K B 4 A R R R,
[ BF SR A2 B i 3 TP AS 5 Bk CRRT 3 Bk 14 3ot o 245
Wy R 2L B RO T AR
W PEECA CRRTIRITALEEIRYT 1.2.3 dA Mb .CK
CK-MB.LDH 545 #il APACHE II 3%/ ¥/ T CRRT 41
(P<0.05) , 2% B 2 K 15 80 WLLL 8 11 i e B8 R A
PE BX& 50 CRRT TEWE B Ko+ =W B UL L2 LA
B CRRT AR, [FINF, PE &M 38 A8 f 1f 2 op & A
I A S e sk AR AR A AT R I A TR PR
AT A B T RS B BB T (R PE A TER
& AR FH RS ), X B g T PN A5 09 1 A B, AS
W CRRT AT 452 DL Bl N IR B A f A5, T — 3 Bk
BIRIT SR A E A . AR WAL AL RS PE
A B CRRT A Y7 % SCr . BUN K48 b 2 5 % IR 40
B S ek /L, I HL AR SE AH OC R Fr AR RB AR 7 A A5 2 A 4
il , 2B CRRT FELR I & E D BE L9808 AR e 483473 LA B 4
Rk B I N IR B AR T AR AR AR B . 534 RS
HROUL S 2 11 B8 3 A0 S 3848 e BRI S 2 TICU AR
B TA] A0 1 0 B2, FLAC MR B ™ JE 9 AE , R — %
WA B FHYA T 22 K03 e LA 48 14 IUAE ]R3 e A 3k
3.3 PE AT CRRT #9734 /7 Kok 5 5o 95 % fn 7

B 09 v P4

B3 J5 T bk E A48 LR ) it R ) R AR AR R B
R RS S R e e D RE LA S R A R . o Tk
E0 20 it 6 bR 5 9 CD3™, CD4", CDS8" 45 A [ Y 1 7
LUK CD4/CDS AR R HUA G BB AR L™ . AHE
781 CD3".CD4".CD8" .CD4'/CD8' LAl /K75 2 4H A
JYRTIG o 38 22 5 4R R 2 4LIR T T EE AN R A 1
B RELNRE . A LR A AL 77 26 S8, ELIW
ML 5500 R 2 AP RS2 R4 PE AN FE T 1
ST BE £ R R R BB L T REDY  H R DTS A R
7N, 241 BRI R AR AR IR T R I IO o 2
5 A D-DifEfE 225, R 2 4R YT 5 N &5

BE BT AE , D-Di AT G852 7 B ML AL T
BERAS B2 IR 7 B ] 33 o B IR S B Wi &2 1E 3
5 44D UG B

e B NI B e I A R () =R A R
FILAE B, FEA AKLH BB 25§ CRRTIFEES PEYA
I7 L BEA R0 D BB LR P Mb | RRE R4 [R] B
At B D RE A5 LA B A B MR E AL L B R A DG D) RE
TRIT IR A A P E R R RO, ELA v I R
N HBE . S5 SRl 2l RARA I R 5T
DL UIE PE B A CRRT 76405 M 5 ILZL 2R 11 100 f8 3
PRI R AN, TR R 2 D E I 2l
MR AR VEE AR 25 vp R

S

(1] E85%, R, T, % — et SR

B 2 R iR g R L)), W R BE A, 2024, 35
(23) : 3387-3391. DOI: 10.3969/j. issn. 1003-6350.2024.
23.010.
WANG D Z, LIANG J J, WANG H M, et al. Application of
integrated trauma emergency mode in the treatment of severe
multiple injuries in Emergency Department [J]. Hainan Med
J, 2024, 35(23) : 3387-3391. DOI: 10.3969/j. issn. 1003-
6350.2024.23.010.

(2] #EW], BRM0, EONE . E™E 2k 5 0 2

Ry R 2 L], QIO MR GR | 2024,26(8) : 561-
565.D01:10.3969/j.issn.1009-4237.2024.08.001.
DONG L M, LUO J L, TANG Z H. Multifactorial shock in
the early phase after polytrauma: keep in mind the diagnosis
and management principles [J]. J Trauma Surg, 2024, 26
(8): 561-565. DOT:10.3969/j.issn.1009-4237.2024.08.001.

[3] XA, BEAITE, dat, 55, Sulb T X ™ E L k0B g

301 98 A B T A LEL 00 5 S L 14 5 i) R FG i R A (L ).
55 SR KR, 2019,41(17) : 1666-1671. DOL: 10.
16016/j.1000-5404.201906077.
LIU H, CHEN X Y, HUANG S, et al. Effect of ulinastatin on
early inflammatory and T lymphocyte immune responses in
patients with severe multiple trauma and its clinical value[J].
J Third Mil Med Univ, 2019,41(17): 1666-1671. DOI: 10.
16016/j.1000-5404.201906077.

[4] KUNDAKCI B, MIRIOGLU A, ERASLAN B, e al
Management of extremity and pelvic fractures in earthquake:
our observations and  recommendations [J]. BMC
Musculoskelet Disord, 2025, 26(1) : 119. DOI: 10.1186/
$12891-025-08344-1.

(5] 28R, WhE, DA%, 55 . QIO PERE SOV i 25 S IR T
FEHEIE (], BV AMREZ4 A L 2022,24(10) = 791-794.DOT:
10.3969/}.issn.1009-4237.2022.10.014.



1282

Wi 525 KRR, 2025,47(12)

http ://aammt. tmmu. edu. cn

(6]

(7]

(8]

(9]

[10]

[11]

GONG J, YAO X, MA B, et al. Advances in diagnosis and
treatment of traumatic rhabdomyolysis syndrome [J]. J
Trauma Surg, 2022, 24(10): 791-794. DOL: 10.3969/j.issn.
1009-4237.2022.10.014.
tRAE, TOCH, WIZRSE . MRS S S B IR AT
TEAEST 3RS 8 Hh B RS T RCR 73B[0 ). rh Ak
J¢ F R B, 2024, 12(7) : 794-796, 812. DOI: 10.
13919/}.issn.2095-6274.ZH] Y 202405040.
XU H, WANG W K, XIE D G. Clinical effectiveness of
plasma  exchange combined with  continuous renal
replacement therapy in exertional heat stroke patients [J].
Chin J Disaster Med, 2024,12(7): 794-796, 812. DOI: 10.
13919/}.issn.2095-6274.ZH] Y 202405040.
sV, R B R RS AT CRRT 91l IR
BRI LT ] i EBACG Y, 2018, 12(9) ¢ 23-25.
DOI: 10.14164/j.cnki.cn11-5581/r.2018.09.011.
ZHANG T, WANG X B. Analysis of clinical effects of early
postoperative CRRT in severe electric burn patients[J ]. Chin
J Mod Drug Appl, 2018, 12(9) : 23-25. DOL: 10.14164/;.
cnki.en11-5581/r.2018.09.011.
LI'Y P, HAN M, YANG M, et al. Hemoperfusion with the
HA330/HA380 cartridge in intensive care settings: astate-of-
the-art review [J]. Blood Purif, 2025, 54 (2) : 122-137.
DOTI: 10.1159/000542469.
JAGEH, AR, AF S IR IS LR
ARSI & 0T 2B S b A s R () ).
IfiL & ¥4+ £k, 2024, 23 (7) : 534-537. DOI: 10.3969/j. issn.
1671-4091.2024.07.010.
ZHOU X C, YANG Y Y, FU P. Research progresses in blood
perfusion joint continuous renal replacement therapy in
rhabdomyolysis-induced acute kidney injury[J]. Chin J Blood
Purif, 2024, 23 (7) : 534-537. DOI: 10.3969/j. issn. 1671-
4091.2024.07.010.
AW, XMREE, EAE, 5. MRS BB XCE 5 5y
TR R GE T BT LA T 1T 2 R 985 114 1 R WL 22
(] = PR R, 2022, 43(4): 325-330.
DOT: 10.13276/.issn.2097-1656.2022.03.012.
LI J, LIU J D, WANG Y Y, et al. Clinical observation
of PE combined with DPMAS sequential treatment of
liver failure in end-stage liver disease [J]. J Air Force
Med Univ, 2022, 43(4): 325-330. DOI: 10.13276/j.
issn.2097-1656.2022.03.012.
PETERS E, ANTONELLI M, WITTEBOLE X, et al.
A worldwide multicentre evaluation of the influence of
deterioration or improvement of acute kidney injury on
clinical outcome in critically ill patients with and without

sepsis at ICU admission: results from The Intensive Care

Over Nations audit[J]. Crit Care, 2018, 22(1): 188. DOI:

[12]

[13]

[14]

[15]

[16]

[17]

(18]

10.1186/s13054-018-2112-z.

I, BT, W/NHE. SRIILSHER FAE N M REAE AR G
AVEB O ARSI ) ] S EFEER AR,
2022, 43(9) : 984-989. DOI: 10.13276/j. issn. 2097-
1656. 2022.08.012.

HUANG P P, GU Q, ZENG X K. Urinary actin as a
biomarker of sepsis-associated acute kidney injury[J]. J
Air Force Med Univ, 2022, 43(9): 984-989. DOI:
10.13276/j.issn.2097-1656.2022.08.012.

TEHRE, BTOR, BT, S PEIRERG AR OC U 5
Gifyiyr L)), i e RHE S, 2022,25(15) ¢ 1914-
1918. DOI: 10.12114/.issn.1007-9572.2021.02.132.
WANG J X, DONG Y X, ZHAO Y B, et al. Advances in
diagnosis and management of acute kidney injury induced by
crush syndrome[J]. Chin Gen Pract, 2022,25(15): 1914-
1918. DOI: 10.12114/.issn.1007-9572.2021.02.132.
XIERR . B 2R 50 ILZLE A RIB XN 2 Kt B8 L Y
B EEZ R, 2022,20(20) : 121-123. DOL:
10.15912/j.cnki.gocm.2022.20.047.

LIU D Q. Significance of procalcitonin and myoglobin
expression in serum of patients with multiple trauma [J].
Guide China Med, 2022, 20 (20) : 121-123. DOI: 10.
15912/j.enki.gocm.2022.20.047.

WS B, R4 I CKLMb IR 1 L AR T 2
R A R BUR BMHELT ] b E 2 R S R EE
=i, 2024,19(8) : 1046-1049,1059. DOI: 10.3969/j.issn.
1673-6966.2024.08.015.

ZHOU Z 1., HUANG H X, LI Y. Value of serum CK and
Mb combined with blood lactic acid in predicting short-term
prognosis of patients with multiple injuries[ J]. Chin ] Emerg
Resusc Disaster Med, 2024, 19 (8) : 1046-1049, 1059.
DOI:10.3969/j.issn.1673-6966.2024.08.015.

WRRiAs , JRIIGERE . 3% Sk i HER A Q7 1 B SN Ak 2
SRR T R BTTE AR L) ], AP R, 2023,38(10)
1590-1594. DOI: 10.7507/1002-0179.202307014.

CHEN X G, ZHOU X S. Research progress of continuous
renal replacement therapy in rhabdomyolysis-induced acute
kidney injury[]]. West Chin Med J, 2023,38(10) : 1590-
1594. DOI: 10.7507/1002-0179.202307014.

BAGSHAW S M, NEYRA J A, TOLWANI A J, et al.
Debate: intermittent hemodialysis versus continuous kidney
replacement therapy in the critically ill patient: the
argument for CKRT[J]. Clin J Am Soc Nephrol, 2023, 18
(5): 647-660. DOI: 10.2215/CJN.0000000000000056.
WALD R, GAUDRY S, DA COSTA B R, et al. Initiation of
continuous renal replacement therapy versus intermittent
hemodialysis in critically ill patients with severe acute

kidney injury: a secondary analysis of STARRT-AKI trial



http://aammt. tmmu. edu. cn Bl 722 155 R mi 4R, 2025,47(12)

1283

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[J]. Intensive Care Med, 2023, 49(11): 1305-1316. DOI:
10.1007/500134-023-07211-8.

OSTERMANN M, JOANNIDIS M, PANI A, e al. Patient
selection and timing of continuous renal replacement therapy
[J]. Blood Purif, 2016, 42(3) : 224-237. DOI: 10.1159/
000448506.

WALD R, BEAUBIEN-SOULIGNY W, CHANCHLANI R,
et al. Delivering optimal renal replacement therapy to
critically ill patients with acute kidney injury [J]. Intensive
Care Med, 2022, 48 (10) : 1368-1381. DOI: 10.1007/
s00134-022-06851-6.

OSTERMANN M, LUMLERTGUL N, JEONG R, et al.
Acute kidney injury[]]. Lancet, 2025, 405(10474) : 241-
256. DOI: 10.1016/s0140-6736(24)02385-7.
OSTERMANN M, ANKAWI G, CANTALUPPI V, et al.
Nomenclature of extracorporeal blood purification therapies
for acute indications: the nomenclature standardization
conference [ J |. Blood Purif, 2024, 53(5): 358-372. DOI:
10.1159/0005334638.

GA&FE C, WEIDHASE, LIEBCHEN U, et al. Hemoper-
fusion in anesthesia and intensive care medicine: benefits,
risks, and evidence for different systems[]]. Anaesthesiologie,
2023,72(12): 843-851. DOIL: 10.1007/s00101-023-01341-w.
THRR, WG MR ARTE Z 2B iy i L]
LR, 2023,46(9) : 590-593. DOI: 10.19842/j.cnki.
issn.0253-9934.2023.09.004.

DING J R, GUO Z Y. Application of blood purification in
multiple disciplines [J]. Shanghai Med J, 2023, 46 (9) :
590-593. DOI: 10.19842/j.cnki.issn.0253-9934.2023.09.004.
PINE W | S B IR AR 7 I 8 FAE SR A i 1A Y
AR 712 SR [T ). i P R 4 5 B Ak, 2024,
25(4): 283-286.D01:10.3969/.issn.1009-587X.2024.04.001.
SUN X F. Evaluation method and effect of volume load of
critically ill patients during continuous renal replacement
therapy [J]. Chin J Integr Tradit West Nephrol, 2024, 25
(4): 283-286. DOI: 10.3969/j.issn.1009-587X.2024.04.001.
BOTTARI G, BUCCIONE E, BAYRAKCI B, e al.
Extracorporeal blood purification in European pediatric
aconsensus statement [J]. JAMA

€2457657. DOI: 10.1001/

intensive care units:
NetwOpen, 2025, 8 (2) :
jamanetworkopen.2024.57657.
AR, o, TRk, AR ARG T S IR
IPEEIRYT 57 JIVERIRBCR i R R [T ). E BERER
FAE R, 2023, 52(3) @ 224-229. DOIL: 10.12007/j. issn.
0258-4646.2023.03.006.

[28]

[29]

[31]

LI J J, MENG Q, ZHANG Y, et al. Influencing factors of

plasma exchange combined with continuous renal

replacement therapy in the treatment of exertional heat stroke
[J].J China Med Univ, 2023,52(3) : 224-229. DOI: 10.
12007/}.issn.0258-4646.2023.03.006.

ZFUE, TH, MR AF L ARIRIK G CD4™5 CDST L X
2 R I R R RAE - S A - 43 A 2555 i A S50
WELY ] 2R, 2021,41(11): 932-937. DOI: 10.
3969/j.issn.1002-1949.2021.11.003.

LI Y, WANG M, LI H F, et al. Predictive value of age-
combined CD4'/CD8'ratio in the

multiple  trauma

complicated with persistent inflammation, immunosup-
pression and catabolism syndrome [J]. Chin J Crit Care
Med, 2021, 41(11) : 932-937. DOI: 10.3969/j.issn. 1002-
1949.2021.11.003.
Wik, /NS, M, 4. DPMAS ¥ 5 PE 36T e it
ST 8 by FR 780 S X B L D BE T S BE AN A A KK
PRI L) ] 2 T2 SR AR, 2023,15(6) : 1034-
1037. DOI: 10.19930/j.cnki.jmdt.2023.06.003.
YANG B, HAN X Y, HUANG W, et al. Efficacy of DPMAS
following PE in the treatment of patients with sepsis-induced
liver failure and its effects on coagulation function, liver
function and inflammatory factors [J]. J Mol Diagn Ther,
2023,15(6): 1034-1037. DOIL: 10.19930/j.cnki.jmdt.2023.
06.003.
et @y, AL . AB WALRAGfF A A 1 3% 5 45|
A& AT BE oA LT ). v i 2 A, 2024, 37(5) + 506-
510. DOI: 10.13303/j.cjbt.issn.1004-549x.2024.05.004.
HE Y J, GAO C, WANG Q S. Suspected hemolysis caused
by type A therapeutic plasma exchange in a patient with AB
subtype miss detected [J]. Chin J Blood Transfus, 2024,37
(5): 506-510. DOI: 10.13303/j.cjbt.issn. 1004-549x.2024.
05.004.
T8, BIRE, PR, . RO PCT.CAR \D- T
K454 1SS APACHE 1 43X EICU 81 475 (8 3 T (1) 3
M ELT ] IR 2227, 2023,24(2) : 51-57. DOI: 10.
13201/j.issn.1009-5918.2023.02.001.
WANG M, LYU X Y, LUO Y Q, et al. Prognostic value of
early monitoring of PCT, CAR, D-dimer combined with ISS
and APACHE I score in EICU trauma patients [J]. 7] Clin
Emerg, 2023,24(2) : 51-57. DOI: 10.13201/j.issn. 1009-
5918.2023.02.001.

(4 : 2025-04-09; f& & : 2025-04-27)

(it F )



