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SR B NERCIAYF (CRRT) IR E44y (58.8 + 11.0) h, BLAE W P06 by (TCU) AL BE I 6] 24 4 (6.3 £1.0) d, &
FEBEHEF-E A (14.6£52)d, 458 CVVHDF #I1 HA380 HP 1577 AEis I B B S5 & 3F MODS s iy
B TIRE RN “ARAE R TR A A e S A R R R R IR AT

[EEEE) PG IRER ; S E ML AE .  RMediE RN

EE&WAB : Wb &= AUE I H (2022BCE058)

DOI : 10.3760/cma.j.cn121430-20230728-00561

Observation on the efficacy of continuous veno-venous hemodia-filtration combined with hemoperfusion
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[Abstract] Objective To investigate the clinical efficacy of continuous veno-venous hemodia-filtration
(CVVHDEF) combined with hemoperfusion (HP) HA380 in the treatment of heat stroke patients with multiple organ
dysfunction syndrome (MODS). Methods A retrospective and observational study was conducted. A total of
15 patients with heat stroke combined with MODS who were admitted to the department of intensive care unit (ICU)
of Suizhou Central Hospital/Hubei University of Medicine from July to September 2022 were selected as the study
objects. All 15 patients were treated with CVVHDF combined with HA380 based on the comprehensive management
strategy for severe illness. Organ function indicators [including total bilirubin (TBil), aspartate aminotransferase (AST),
creatine kinase (CK), lactate dehydrogenase (LDH), creatinine (Cr), cardiac troponin T (¢TnT), myoglobin (Myo), MB
isoenzyme of creatine kinase (CK-MB), sequential organ failure assessment (SOFA)] and inflammatory indicators
[including white blood cell count (WBC), neutrophil count (NEU), C-reactive protein (CRP), procalcitonin (PCT), and



PP TR S B EE S 2024 4F 5 H 45 36 4845 5 1] Chin Crit Care Med, May 2024, Vol.36, No.5

interleukin-6 (IL-6)] were collected. The improvements of the above indexes at admission, after the first HP, after the
second HP, after the third HP, and on the 5th day of treatment were compared. Combined with the clinical outcome
of patients, the comprehensive efficacy of CVVHDF combined with HA380 in the treatment of severe heat radiation
disease was evaluated. Results There were 10 males and 5 females among the 15 patients. The average age was
(64.5+11.5) years old. There were 6 cases of classical heat stroke and 9 cases of exertional heat stroke. Glasgow coma
scale (GCS) was 3-8 at admission; SOFA score was 9—17 within 12 hours after admission; acute physiology and chronic
health evaluation I (APACHE I) was 25-45 within 24 hours after admission. After treatment, the IL-6 level and
SOFA score gradually decreased, and there were significant differences in the decrease after the second HP compared
to admission [IL-6 (ng/L): 48.37 (15.36, 113.03) vs. 221.90 (85.87, 425.90), SOFA: 8.3+3.3 vs. 11.1£2.4, both
P < 0.05]. The PCT level reached its peak after the first HP [12.51 (6.07, 41.65) pg/L], and then gradually decreased,
and the difference was statistically significant after the third HP [1.26 (0.82, 5.40) ug/L, P < 0.05]. Compared those
at admission, Cr level significantly improved after the first HP (umol/L: 66.94 +25.57 vs. 110.80 +£31.13, P < 0.01),
Myo significantly decreased after the second HP [ug/L: 490.90 (164.98, 768.05) vs. 3000.00 (293.00, 3 000.00),
P < 0.05], After the third HP, the CK level also showed significant improvement [U/L: 476.0 (413.0, 922.0) vs.
2107.0 (729.0, 2449.0), P < 0.05]. After CVVHDF combined with 3 times HP treatment, the patient's inflammatory
response was gradually controlled and organ function gradually recovered. On the 5th day of the disease course, WBC,
PCT and IL-6 levels were significantly improved compared to admission, and AST, CK, LDH, Cr, Myo, CK-MB, and
SOFA score were significantly corrected compared with those on admission. The 24-hour survival rate of 15 patients
was 86.67%, and the 24-hour, 7-day and 28-day survival rates were both as high as 73.33%. The average mechanical
ventilation time of 11 surviving patients was (101.8 £ 22.0) hours, the average continuous renal replacement therapy (CRRT)
time was (58.8 = 11.0) hours, the average length of ICU stay was (6.3 +1.0) days, and the average total hospitalization
was (14.6£5.2) days. Conclusion CVVHDF combined with HP- HA380 in the treatment of heat stroke patients
with MODS can effectively improve organ function and alleviate the inflammatory storm, which is an effective means to
improve the rescue rate and reduce the mortality of severe heat stroke patients.
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F i FRIAET ; FREIZE . @ IIREI - A
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i 1 R O 145 P9 BE 1L (disseminated intravascular
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1.2 B3 ARG O R R E S ) E R
TRREbRIE, IFIE L T B B P ZE 51 s HtbiE (R AL
2022722), 15 {5 {3 Y8 BT AT 7 S M T R AR
16797 (continuous renal replacement therapy, CRRT)
IRITHRAE , B % F AT sk ia)T , ¥4
FRELA A A BRI (1) LAtk - >R A CVVHDF HREk HP
HA380 VA7 . IZIG YT Hi it O 38 2o = Bl R HT B AR
B HEZ0R I O RS T I
1.3 IRYT R 15 B IR YT G & AR
F ) AR TN A BRI R
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TRITEE

HRAE A8 2R 5 L e 2R ]
FIVERE 2545 B B SR W ) 6L of YR PSS 2R B
CVVHDF 5 HP HA380 /758 AR EALIRIEE 5 .
O Wik . MR EALRTLA 40 me/L AFZEER7K 2000 ml.
00 o A RN € A%, T DA AR BEER 7K 1000 mIL ik
@ B« i T PR AR S B I D R A AT R
PR, I I 2R 3% A 350 2o B8 i 355 TS [B] Cactivated
partial thromboplastin time, APTT) &£ & i B9 P it
Jr, APTT>100 s H EAEEH (S % 30~455)
5T IR BLIRIT 3 APTT 60 ~ 100 s, AN 25 17 faf 7]
4 TR T HF K45 200 U ; APTT IE % &, 4
TR T HF 245 2000 U 747 742, FE4F2E38 I
Oy FRFZEAS 200 Uh, @ #E3X s M iRg A =R B
CVVHDF, & #ui5]5 N 30 mL/kg ; HP SRHL HA380

MR % BRI E Y REEAT R A A ™) Rl
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7K 1000 mL #35% , 55 J5 5% A S b e 5
FHIE R AR UG A5 A 8% | 5 HP R AT “1-1-17
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MLEHE 150 mL/min; 55 1 HP 7EARE 3 h INTHR ;
55 2 YC HP TFAR I (] FR 255 1 ¢ HP 45 SR (]2 12 h;
55 3 YCHP TFAR I [ FE 2S5 2 Y HP 25 0N [R] 4 24 he
L4 WLEHE R - WO B 15 B R B s
FHEAR , CLFR VS | AR | BAE 0 B, A B I A 47
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T B il TE4) (sequential organ failure assessment,
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T

1.5 SeileFsik - i SPSS 23.0 #bik i 4 it 24
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53 3~ 84, (534 1.6) 50 ;SOFA W43 9 ~ 17 47,
SEH1(11.1+2.4) 43 s APACHE 1T 343 25 ~ 45 43, F
¥3(31.8+5.7) 4

2.2 CVVHDF 55 HA380 JAJ7 i A0 & R
JEFEAR ML AR (32 2) : &3 CVVHDF H1Hk HA380
IRIT IR B TL-6 KR R4 2 I HP J5 4
3K HP JE AR 22 A Gt L (3 P<
0.05). HP J5 PCT Y I %5 4 BH Wt , 28 3 X HP
J& PCT /K 5845 1 ¥k HP J5 W1 23 (P<0.05).
283 3 R HPRYT e, R JRE RN Z i 4l L iR
JPH 5 KEH WBC, PCT ., IL-6 7K A Bt i 2 8
BHGE (¥ P<0.05),

2.3 CVVHDF 55k HA380 jA 77 i o U B 2%
BUIREHE ARk He A (3R 3) « &5 CVVHDF H Bk
HA380 J&YT ) , i SOFA 3B 5 ol 38, 7655 2 ¢
HP J& .2 3 Uk HP J5 B ABEI XY B 3T f# (1
P<0.05). SABERIAHE, 7655 1 R HPAIRYY G B

Cr 7K BB B 2% (P<0.05) ; %5 2 IR HP 1897 5
A Cr A Myo ZKF RSB (3 P<0.05) 5 56 3 Ik
HP {677 5 8% CK., Cr Al Myo 7K “F-15 2 I & o 3%
(¥ P<0.05), £33 CVVHDF $5X 3 )k HP A7)
BE S EUREZWIKE IGITH 5 KIEF AST, CK,
LDH, Cr, Myo, CK-MB Fl SOFA -5 8 bR 5 A
BB AR 2 1 (1 P<0.05),

2.4 CVVHDF HI5€ HA380 JA YT P i Ao I TR
IP RS EAE R 15 BB THAAE 11190, 38T 4 i,
2 BB T ABE 24 h (NFETS, 50T DIC & 9F
MODS ; 2 il 5% T ARt 48 h (NAET:, Hid 1 il
BT P EHE VS 4k 2 T AR TE K I, S 1 TR 4k
RO ERL T E TG, 24 h A fERA
86.67%,48 h.7 d.28 d AAFFIIK 73.33%. 11 filff
T 5 LG SRR 28 (101.8+22.0) h, CRRT
Af [6] 5 45 8 (58.8 £11.0) h, 1CU £ B it ] S 25 24
(63+1.0)d, SEBEN P8 (14.6 +5.2) d.

£ 1 15 GlHEHFEEH MODS E2E—RER

‘ ABEVESY (43) LS| - . .

L SR BB ~ - ~ HUMGEES, CRRT ICU fEBE EEBE
BF B ) /\C[‘z? }\%(:Fz:'j‘] 1‘52;2? i asn 74 asa TR BEECh) BEG) A ()
1 By 59 Ziu 4 15 34 HEtE BETS
w2 4wt 76 FEHM 5 11 38 JA S I oV A o SR o < S D ] 58.0 7.5 17
B3 B 56 g5 him 5 10 35 HAr At AAfE HfE 1375 53.0 8.0 20
4 Lt 50 S5 5 11 27 HAE A R AT 89.5 76.5 5.5 26
Bls Ltk 86 il 5 10 28 A ST
e HPE 58 2l 4 9 27 EfF R ER O ER 1360 50.0 5.5 11
7 B 59 SEAm 6 9 29 A ¥ AV A Y ATV €2 70.0 53.0 5.0 9
8 B 62 S 3 17 45 BT
o Ltk 57 S 7 10 30 A € VA o A £ SV X ) 79.0 7.0 14
B0 B 65 I 8 9 27 AR AAE B AT 82.0 52.0 6.0 12
Bl B 56 S5 6 9 25 4 % G oV A o A Y 2 94.0 55.5 6.0 13
12 By 85 gl 8 10 32 HAE AR AR 1145 70.0 7.0 18
B3 Lt 72 3 3 14 40 BET-
w14 B 75 SmE 4 12 28 HfE A B B 1090 49.0 5.5 9
15 B 52 g 6 11 32 HAE A B AT 82.5 51.0 6.5 12

 MODS i 248 B IIRERRIRLEAME ,, GCS AP af Bk T4y, SOFA FF SRS B 5838174y, APACHE 1Ty 2 A T 7 5 08 e R 1
P40 1T, CRRT ALt B R IAYT , ICU M EE WPk bs 5 28 AR F LI

&2 15 flHEH%w A& F MODS E# CVVHDF $EE HA380 M iR 258 7T B E RIEIRFR M LL &k

. %L WBC_ N EU_ CRP PCT 1L-6

() (X10/L,x+s) (X10L,x%s)  (mg/lL,M(Q., 0Q,)) Cpg/L, M(Qp, Q)] (ng/L, M(Q., Qu)]
At 15 9.26+5.00 7.79+ 4.90 6.80( 2.98,33.70) 4.44(1.15,23.39) 221.90(85.87,425.90)
% 1K HP J5 15 7.22+4.56 6.10+ 3.99 34.30(20.20, 71.32) 12.51(6.07, 41.65) 106.80(30.47, 142.07)
%5 2 YK HP J5 15 7444221 648+ 2.07 33.08(11.64, 54.67) 3.65(291, 15.07) 48.37(15.36,113.03)*
% 3K HP & 15 6.91+1.96 577+ 1.94 17.44( 8.42,29.04) 1.26(0.82, 5.40)° 35.57(20.30, 46.55)"
TRITHE 5 R 15 5.33+2.80° 9.70+ 18.12 12.30( 4.57,47.34) 0.19(0.17, 0.67)" 6.22( 2.60, 13.41)*

e MODS S Z 48 B I REREATLAAAE,, CVVHDE S iEL kK - K AE g, HP A IMRHERL , WBC i FHAIHIIT4C, NEU ek

dp<0.01
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&3 15 BlHEHHEEFH MODS E#& CVVHDF $8 HA380 M & iR 258 /a2 B eeiEfR T bR

Wi 5%k TBi17 AST CK LDEI Cr .

() (umol/L, x=*s) (UL, M(Qy, Qu)]) (UL, M(Qy, Qu)] (U/L,x=+s) (pmol/L, x+s)
NG 15 18.4+10.9 85.0(40.0, 129.0) 2107.0( 729.0,2449.0) 386.59 +123.94 110.80+31.13
5 1K HP 5 15 179+ 9.7 93.0(77.0, 120.5) 2150.0(1212.0,3338.0) 487.13+295.91 66.94+2557"
%2 K HP J5 15 158+ 8.8 78.0(58.5, 141.0) 1611.0( 730.5,1902.0) 409.85 + 181.69 56.62+15.57"
%3 HP f5 15 17.1£10.5 67.0(50.0, 112.0) 476.0( 413.0, 922.0)* 289.98 +133.16 67.33+37.59"
RITE 5 K 15 222+134 54.0(41.0, 72.0)* 283.0( 206.0, 758.0)" 256.38+179.52° 58.17+13.94"
- 15155 ¢TnT Myo CK-MB SOF Ajﬁﬁ}

(WJ) [ug/L,M(QuQu)] [P—g/LaM(QLv QU)] [Hg/LaM(QLs QU)] (ﬁ,xis)

Bt 15 0.096 (0.064, 0.132) 3000.00(293.00, 3000.00) 8.51( 2.00,42.33) 11.1+24
1 HP 5 15 0.410(0.022, 0.945) 1152.00(440.00, 1956.70) 19.64(13.83,26.19) 10.9+29
%2 K HP J5 15 0.031(0.018, 0.750) 490.90(164.98, 768.05)* 10.15( 8.16,31.68) 83+33%
%3 HP f& 15 0.017(0.013, 0.049) 280.50 (111.71, 554.60)* 6.47( 3.10,13.17) 52+14"
WRITH 5 K 15 0.014 (0.004, 0.078) 80.81(68.06, 232.20)" 2.78( 213, 524)* 25+1.0"

T : MODS A Z 8 B I RERERSZR- 51, CVVHDF SRk - Bk inipoE g, HP v Mgy, TBil Jy SUHZLER, AST Jy RAE R
B, CK ORI , LDH Dy FLIRR B, Co UUEE, T T 3 JUESHEE T, Myo NINILLEE A, CK-MB JyJULRRILHE R T, SOFA 7

BERVE RERIESY s 5 AR LA, *P<0.05, PP <0.01
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TR A AIME oF I Y v T T ARSI T 7 AT 9 (S BR
F/NBEA I [l PRI FE O, A HP R T B 1
TETTEE LI AR ITHGE .

i FAF9 SIRS BRI e T RE R LS 5 U
e B B R v 22 A8 T B A S UL A A
Z N FEA, B AR B S PR P 48 Kk B0 Y SIRS , RAE
“VRETE” BUERS G SE MODS R BER R,
P £ I R R PR T S KT X I e T R
FH D HA3S0 MR A L B R T
— KR IE LT HE T 2%, T 2020 AETER P H T I
—ZAf 52 B EE S A B TR, BT T MR
JiE | FORE RAR AR | AR SCILA R 5 EE R 7 HA380
HP 3497 A R HG PR30 a8 A %) T8 B i 0 35 ok s
MR PN KA T RAEAN T, ] 5 BOALIAR 5K B s
S 2022 4F Y IR A R EE I B <1961 4R
ARG MMGC 5 LR i ” (2022 A E A4
JRBETt), e i 5 R RS [a] 24158 B ) b 2 h,
R FRE UG AR AR A TCU B, 31 “$ft
SRS MEREAE SN I BCR AL A1 “HP HA380 7EIR bR
RAEN T EWIRIT IR P % 1, T 2022 415
TRPGR A, B TH K CVVHDF 3156 HP HA380
75 T HAEHR A I MODS fEHAE B .

AR 15 FIHAGHR EE ABERT S TP A8
GCS<8 4%, SOFA=9 4>, APACHE Il =25 43, A B%
el E H 2, #5 IF MODS., FLHATU AL A iR
Qb BRSPS T A E B 2K 5 T g EE
ZEAYT AT, [Rl % CVVHDF 525k HA380 4
7 T EORE PSR FR 5, e A SR BETE 24 ~ 48 h i
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