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BT, MM EEE ARG NFET +HP IS CRRT &7 . WWRMARF ST 587 )67 dARXIGAFE T A=

]rﬁf;ﬁﬁé&o R YURMLST G Gt i, P miait i, PR e A Lt R
82 S TABLA(P <0.05), BWAEFEHFIE IR, Ke @it i, hirBg, fl /e mnbii
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JE AR B, DREERE ZANE, EFAGHFEL(P >0.05), HAEESLSTAE APACHE 14
SOFA R4 Z24AkEs, 2F A% EL(P <0.05); L EEEIT )5 BISAPIES-. & B Marshall #F \aﬁﬂﬁ
WE, ZF ARG FEL(P >0.05), VAL E 5 WA AT, MRS AR R BUIKSE ARETR) . ICUAERR BT ] |
BALLERT ] & FARA(P <0.05) . BAEHRILFIE, ZFAGITFEL(P>0.05), ik BAET 5 XY
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Clinical application of combined blood purification techniques in
the treatment of severe hypertriglyceridemia-induced acute
pancreatitis*

Ding Wei-chao, Zhou Jing-jiang, Geng Run-lu, Xu Lei, Li Li, Zhou Yue, Lu Bin, Ye Ying
(Department of Emergency Medicine, The Affiliated Hospital of Xuzhou Medical University,
Xuzhou, Jiangsu 221002, China)

Abstract: Objective To investigate the efficacy of combined blood purification techniques
[hemoperfusion (HP) combined with CRRT] in the treatment of severe hypertriglyceridemia-induced acute
pancreatitis (HTG-AP). Methods The clinical data of 84 patients with severe HTG-AP admitted to our hospital
from September 2017 to August 2021 were retrospectively analyzed. The patients were divided into the control

group (n = 45) and the observation group (n = 39) according to the treatment regimens. Specifically, patients in the
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control group were given conventional medical treatment combined with HP therapy, while those in the observation
group were additionally given CRRT. The differences in relevant indicators before and 7 days after the treatment and
the clinical efficacy of the two groups were compared. Results The differences of the white blood cell (WBC)
count, the neutrophil (NE) count, the neutrophil/lymphocyte ratio (NLR), and the red blood cell distribution width
(RDW) before and after the treatment in the observation group were greater than those in the control group (P <
0.05). The differences of platelet count (PLT), lymphocyte count (LYM), the level of hemoglobin (HGB), and the
platelet/lymphocyte ratio (PLR) before and after the treatment were not different between the two groups (P > 0.05).
The differences of C-reactive protein (CRP), proealcitonin (PCT) and interleukin (IL) -6 before and after the
treatment were different in the observation group (P > 0.05). The differences of the levels of tumor necrosis factor
(TNF) - o and IL-1PB before and after the treatment were not different between the two groups (P > 0.05). The
differences of the levels of triglyceride (TG), amylase (AMY), blood urea nitrogen (BUN), and serum creatinine
(Scr) before and after the treatment in the observation group were greater than those in the control group (P < 0.05).
The differences of the levels of aspartate aminotransferase (GOT) and alanine aminotransferase (GPT) before and
after the treatment were not different between the two groups (P > 0.05). The differences of the Acute Physiology
and Chronic Health Evaluation (APACHE)II scores and Sequential Organ Failure Assessment (SOFA) scores (P <
0.05) but not those of the Bedside Index for Severity in Acute Pancreatitis (BISAP) scores and modified Marshall
scores (P > 0.05) before and after the treatment were different between the two groups. The time to borborygmus
recovery, time to relief of abdominal pain and distension, the length of intensive care unit stay and the length of
overall hospital stay in the observation group were shorter than those in the control group (P < 0.05). There was no
significant difference in mortality between the two groups (P > 0.05). Conclusions For severe HTG-AP patients,
both HP and HP combined with CRRT can be established as effective treatment regimens by eliminating
inflammatory factors, reducing the level of TG, protecting the organ function, and improving clinical symptoms. The
efficacy of combined blood purification techniques with both HP and CRRT is superior to that of HP alone, and is
worthy of clinical application.

Keywords: severe acute pancreatitis; triglyceride; combined blood purification technique; hemoperfusion;
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it (Hemoperfusion, HP) Bt & % £ & IE & R IG 97
(continuous renal replacement therapy, CRRT) Y HE
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Xof HRZH FIOREEZH , 43 A 45 F139 45, %of B 2H 8 5 il
LG NRHAYT +HP IR YT , MR 4L B & (AL 5N
BHAYT+ HPEE G CRRTIRYT o AR E : OF >
18 % ; @54 T 4E HTG-AP (12 Wik 1l ; @ IR &
5, K 48 h A Bt s @A TE S BEAT IV Ak 45 3R
57 s @ AARELZE J5 1T HP IRY7 8 HP B CRRT AT -
HE B b5 1 : QA AT HP I8 7 3¢ HP B & CRRT IR IT ;
QA Ji PR 5 2 1) SAP 5 B[R] B 47 7E 15 JIg I i 71 2k

RAER RS KM E A 5w @F IF 18
O B AR A s @A R 3 AN BE LB
© ABE 48 h WAET™ 5 Dl IR BT RS 58 8 5 i il s
TBIT o PIZH B PE R IS R 5T i 45 28 (body mass
index, BMI) | & 9k B[] | &5 JF BE Al i LU 8%, 22 5 058
R (P >0.05) . HA R M. AR L ER
& & B 2 it #E (No: XYFY2022-KL179-01) .
W1,

F1 WMEBEMERILE
25 n B 1445 AEIRI(%, x £ 5) BMI/(kg/m®, x+s)  KIEHHAD, M(P,,P,)]  AIFEAE/B)
X HR 2 45 30/15 4338 + 14.79 27.00 +2.52 19.00(13.00,32.00) 18
U224 39 25/14 40.03 + 11.49 26.67 £2.65 21.00(14.00,33.00) 15
X2/t Z {4 0.061 1.146 0.59 ~0.202 0.021
PIE 0.805 0.255 0.557 0.840 0.886
1.2 SEhRAE . DRk 03 A BR 2 5 2R 72 B JF-800A IfiL 3 #E Hi AL , R

I R _EAF A LA 3 bR b i 2 360, B AT 2 Wi
AP B Q2 Rk RRSE RIZL L ERER
A [ 5 5T 5 () 000355 T A Tl R/ 8 R I e A e
TEH ERRAE 3% M L b @58 CT 5 MRI &t AP i
RYSZAR 2 0 R A I S 2 AR ) o SAP Y
Oy RARUES . A RS (> 48 h) IS B I BE I, Ik
R Marshall ¥ 73 > 2 43 . 5 4E HTG-AP /) 12 Wi 5
HENY: Dl L AP B2 Wi AR HE I 25 A SAP 1Y 7 23 Ar
7E; QTG = 1 000 me/dL, 8% TG 4 500 ~ 1 000 me/dL
i 3 5 FLIBE R o
1.3 FHik

X R ZH AR IR YT SR L, R AT IR i HP
IRIT R B A BARSR G AT 3 ~ 5 IR WLES 4 A 8 M
JRIT EAN F L 4T HPBXS CRRTIAYT , HP 173 ~ 51K,
CRRT472 ~ 31K,

131 wHETT B ARG S TREMIGYT A4
EREK CH MU AR RO AR B O S S
Tl 390 400 ] IR L A K 2% S gt O A R 1
oAk KB R, DL IF H A T R IR A R A 3K L o
MR AR I 1 V28 M N S 08 3R SRR YT IR 2R 4%
il MBE S 28 B0 9T, I3 AR 1 75 L E i AT 2l
S U S O R T A T N, O R LR LT
KAE AL FLEEIRTT

132 HP%yT  BE RO R KR R A
UM T A48, T I A8 B ol R T AR LA ) B B

HA330 B — K PE R JERE TR AR o R P 0 7 i 25
T ZEPOBE . I VR A (R Ch 2 ~ 3 b I R
100 ~ 200 mL/min. HP JF 4 B 3 B B 57 i 3R B ik
T, HP i P b R 2.0t M, 25 D0 M D0 2 A AR E
133 CRRT#&7  BEMM LERFICHEZ
F AR 2 B AE 77 1 MultiFilteate 1 3 4 46 HL
Ultraflux AV600S IfiL J§ & . CRRT 452 2 1 3% 2 1
Jok—3 D VB AT R ™ PR T ORI AR R A
HUEE B AT R . AR R R A R R BE
PR g, BB A 2 000 ~ 3000 mI/he ARG AR
I T S U A R I R R O R VR A I T
BFR 224 h, I3 S 200 mL/min 2547 o
1.4 WZISRR

o 0 5 2R E IR T T LA SARYT IR T d 45 T g
bR, AL - R HLAE A5 - F 43T 2 (white blood
cell count, WBC) | H P4 47 41 it 71 %K% (neutrophil count,
NE) i Eéﬁm@i‘l‘%&(lymphocym count, LYM) . H k7
9 BfL/ibk T 48 B LE {E (neutrophil/lymphocyte ratio,
NLR) . Ifil. L 7 1 (Hemoglobin, HGB ) . £ 41} 43 77 i
J& (red blood cell distribution width, RDW) . Ifi. /)M i 3
B (pla’[elet count, PLT) | IfiL /)N Hg/itk & 40 g 1 (&
(platelet/lymphocyte ratio, PLR ) ; @ % i [ F 48 415 : C
J2 W % H (C-reactive protein, CRP) .| [ ¥5 & J&
(Proealcitonin, PCT) . i #3 IR %L ¥ — o (tumor
necrosis factor— o, TNF— o) . F 4 i /i & -1
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(Interleukin-18, IL-1B) . IL-6; 3 IfiL A 1k 45 #5 : TG .
ML JE #5 B (Amylase, AMY) | 2 ¥ 5% 2 i (glutamic—
oxalacetic transaminase, GOT) . ¢ TN %% & Jiff ( glutamic—
pyruvic transaminase, GPT) . IfiL )R & & (blood urea
nitrogen, BUN) . Ifi. LT (serum creatinine, Ser) ; DIl
JRIES3 : APACHE 11373 (SOFA 143 | BISAP 373 |
MR Marshall PF-53 . et P2 B8 & A BEind7 e s
NG 5 VAR S [ 2 98 2 fidk i 1R] MK 2 fie 1f ) L ICU
A3 Bt B 1) L A B BT[] AL SE 4
1.5 HIUEFE

HOHE 43 B R FH SPSS 22.0 G 81 4F o ia BE kL

PATEL + brifE 22 (o + o) BP0 500F0 DU 2357 0] R M
(Pys, Pog) s, FUAT o G 06 sl R RIA 36 5 T 5058 )
PARG R ER (9% ) o, LR P K. P <0.05 4
A E X

2 R

2.1 FWHBERTHIRLE MIEFRAZL

Wi 2H 5 F VA YT T )5 WBC . NE . NLR .RDW i 2%
B, 25 BRI L (P<0.05) , WE 4w T
X REZH 5 P 20 £ VG Y7 HTJS PLT .LYM \HGB . PLR %)
ZE R, 2R TG X (P>0.05), WiK2,

F2 WMAREFRTHRELEMERNEEILER

bl n WBC/( x 10°/L, x = s) NE/( x 10°/L, x+s)  LYM/[x 10°/L, M(P,,,P..)] NLR M(P,,P,.)
X HE 4 45 7.67+4.49 6.98 +4.17 0.30(0.15,0.45) 11.25(5.27,16.07)
pUES il 39 10.22 £ 5.81 9.25+5.42 0.30(0.20,0.50) 15.95(11.08,19.89)
VAL -2.225 -2.168 -0.644 -2.283

PA 0.029 0.033 0.519 0.022

251 HGB/[¢/L, M(P,,,P,.)] RDW/[%, M(P,,,P,,)] PLT/(10°/L, x + s) PLR M(P,;,P,.)
xR A 16.00(9.00,28.00) 1.10(0.70,3.05) 52.84 +29.90 68.18(24.17,131.17)
pUEZ<A| 16.00(8.00,32.00) 1.70(1.30,3.60) 54.67 +30.43 60.00(28.65,133.32)
VAL -0.234 ~2.698 -0.276 ~0.480

PAE 0.815 0.007 0.783 0.631

2.2 WHEBEBITIERERFIBFNTL
Wi 2H BB H VAT BT S CRP L PCT . 1L-6 19 22 18 1k
L ESEGH ¥ E X (P<0.05); WELH m T X R

M., P BFEIRITIG TNF-o IL-1B [ 25 {8 L %2,
LRSI E X (P>005), W3,

*3 MARFRTHERERTFHEFNEELR

_ . CRli/( mg/L., PCT/[ng/mL, TNF-o/[pg/mL, IL-1p/[pg/mL, IL-6/[pg/mL,
Yts) M(P,,P,)] M(P,,P,)] M(P,,,P,)] M(P,,P,)]

X 2 45 171.09 = 64.132 3.85(1.09,15.86) 3.07(1.35,5.38) 11.09(3.20,16.84) 85.00(22.68,156.65)

uE-i] 39 211.18 + 82.820 12.83(2.37,27.6) 3.43(1.89,5.32) 13.09(4.04,2024)  109.87(55.84,227.99)

WA -2452 ~2.467 -0.951 -1.162 -2.094

Pl 0.017 0.014 0.341 0.245 0.036

2.3 WHBREFERTERLENLIERNEZL

W4 B A IR YT AT IS TG AMY \BUN | Ser 1Y 25 {H
Fod, 25 H Gt 2# 8 L (P<0.05) , WA 4 i T X
WL LR E IR YT RIS GOT  GPT 1Y 2 4, 2
SLGIT2AE L (P>0.05), WK4.
2.4 WHBRERTHRIGKITIHZH

Wi 20 H #1697 B J5 APACHE 11 373 . SOFA ¥

I, ZRA G FEE X (P<0.05). Pid
B IRYT TG BISAP PE4 2 K Marshall ¥F43 1) 22 (A
R, 2RI E L (P>0.05), WS,
25 WMAREIRKIEIRIFILELE

[N EA LR =R/ SR A N RS AN [N )
i 2% i B 18] 1CU A% B B[R] L R4 Be B 18] b4, 22 57
B FE L (P<0.05), WEA /D FXI 4., W
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912 THM, % dUAUNRE B AR ARG S i H I =8 URE P 2k AR 48 Hh A e R Ry FH
T4 WHEBEBITAIRENIERNEREIR
g5 TG/(mmol/L, AMY/(u/L, GOT/[u/L, GPT/[u/L, BUN/[mmol/L, Ser/[mol/L,
=] n — —
x+s) Xts) M(P,,,P..)] M(P,.,P,)] M(P,,,P,,)] M(P,,P,.)]
Xt HE 2 45 13.40+4.37  814.07+197.46  34.00(20.50,66.00)  18.00(9.00,69.00)  2.21(1.34,4.52)  28.00(11.00,78.00)
WEEL 39 1648 +6.15 964.13+£386.22  49.00(30.00,84.00)  31.00(12.00,69.00)  3.90(2.50,6.21)  44.00(26.00,94.00)
t/ 714 -2.621 -2.191 -0.683 -1.195 -2.193 -2.401
P 0.011 0.033 0.495 0.232 0.028 0.016
*£5 WMABRFBTIRXREKRITEFSNEEILE M(P,,P,)
21 n APACHE II ¥4y SOFA 43 BISAP P14y 2k B Marshall $£43
X TR ZH 45 6.00(4.00,7.00) 3.00(2.00,3.50) 1.00(1.00,2.00) 1.00(0.50,1.00)
Uik =24 39 7.00(6.00,10.00) 3.00(3.00,4.00) 1.00(1.00,2.00) 1.00(0.00,2.00)
VA —2.789 -2.586 -1.175 -1.517
P 0.005 0.010 0.240 0.605
BEWIICFLE, ZR LG I L (P>0.05), k6.
*6 MWMABEWRKERJELELR
I E R G R, BRI, R R]/ ICU gt [a/ SMERBERT A/ JiaE
2H 5] n _ _ _ _ _
(d, x+s) (d, x+s) (d, x+s) (d, x+s) (d, x+s) 11 (%)
X A 21 45 4,04 +0.93 5.33+£0.88 6.96 + 1.02 9.64 +3.25 20.98 +8.23 3(6.67)
WM 39 3.03 +£0.93 4.38 £0.87 5.74+1.19 8.26+2.57 17.38 £7.38 1(2.56)
1/ H 5.009 4.938 5.033 2.147 2.094 0.135
P 0.000 0.000 0.000 0.035 0.039 0.714
3 T PR FEAR TG 7K, Pk 2 TG 38 1 2% Fb 38 428 % gk Ji

Bifi 5 X SAP 5 R K 2 95 3 R (IR AR 9T, 22
TR E] SAP B RAE P T 1 K i 23k I IE i R e
IR RN H ] AE s B A 5 R SIRS H: 2 &
PEINAE RIS LE A AR SIRS S 20 1 ] MODS
B, DL R S I e S B0 i B 0 SF 2 SAP AR TS
TP PR, B, R AR AE RN A B T RIS
SAP B HMILH MG -

HTG-AP B A #f et (HE b 5 B & AERAL
SRS o 5 At R 5 R A SAP — A, SIRS B2 T
FAE HTG-AP S5 (RN R o AR Lb T oAl 5 A 5
Y SAP, £ #¢ # S HTG-AP 5 1% 0 ™ & , & /&
MODS 45 Jf- % 5iE B9 B w5y o 1 5L TG i s ik 5 8
JiE HTG—AP {95 1 7™ 50 8 B A0 5651, AR 9% R,
TR B A TG 7K ~F- 7] B 1k 8 AE HTG-AP 19 %5 15 i2F
USRI, TAE HTG-AP VA ¥ Y 56 il 2 % i i) ;9

T SR , TR B R B 2RE PR T, BT SIRS 7

RUEEEE BEIRZ5Y) W E AR S 2 Al HTG-
AP f8 5 1) TG 7K F- A, (A X T 515 HTG-AP & 3%
VL, R ICELAE | R IR YT TC VA Ik B FEAR TG i
B A AE R 1 E A LTI i ik B I R
IRYT HAE HTG-AP /% ik Z — , PR K TG
55 R M BE T B a3 v L BE TORE , DR AR AE T
XoF TR R 4 B 25 B R A5 L % ik B Wi DRCIE AR

I ¥ Ak 1 455 20 40 55 HP L CRRT A ML 3% &
S5 HP N R 0 IV 5 2 A T 25 18 BRF 55) A
LA 3 U B BRIV CRRT AN RE TS B
(R 53 F 50 R 253 AR P %10 HP
X R 43 3 bR AR AL T CRRT. BF9EIIE
SZ, HP AT DL BR SAP 77 A 1 42 0E A, [A) B 9 BR
TG, X F SAP JUH HiE HTG-AP E A — & 57 2™
SR HP 3 B K 43 20E B, % h /g 58

<15 -



FpIE AR ek

4133 %

SiE PR 1)V B AR R A 2% L IR AN BE 4 N IR BRI R
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—EANE

1 KRAMER %P7 1977 4R 14 UCK CRRT 97 7 I
MG IR, 23 JLA4E B I R A, CRRT ¥R Y7 2
IR0 ' AR A 9T AE i 2 SAP R B E S R
FIE 5 10 A i SRR T AR P . H AT CRRT #0IA
& —Fp ] LUVR YT SAP 7, AL BEA s 4t +5 i
ARV B H e IO T - A, AR UE N R B )RR L i T
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IE R AE M R AP, (B CRRT EE W R+ /N7
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() 25 0 EF 4t AN AL A ARRE P 1 0 B R R, 4%
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TR YT AR MERH B AIR TG 55 BHLIBT SIRS

H A7 I L i 8 Ak B T — 9T AL, SR
I AR A L 0 S ok B AT E S — bR
HEPT, 2021 45 H I = R I0LAE Pk 2 vk AR R 2R
202 L RAEPOE w2 A 2 iR IR T
FIE HTG-AP % . HPBXA CRRT B9 4 A =X i v i
AL ARIETT IR ELAR , B2 0 B L AR HB0% I A5 AR
T, BRRETH BR K20 T RPEA BT, PUE FER TG ,
REIE B /N T ROAE K7, BT SIRS HE R

ARWFFEE R BoR , ME LR IT 1T 5 WBC . NE |
NLR . RDW . CRP. PCT . IL-6. TG . AMY . BUN . Scr.
APACHE 11 $F43 (SOFA ¥ 43 ) 25 (B 34 & T X B4
5% 4 iy P 52 B T 9 % i 5 [0 ik 2% i
A () L TCU 3 Bg B () A B Bsf (] 227 2 F X Bl . (HL
PIULR LR L o2 5 . bl WL, HP (HP BX &
CRRT A 241 A = il 8 ¥4 Ak 12 AR ¥ g el 3% 3 0F HTG-
AP B FH B RAE F TG AMY | JJE 28 T BE | I PR S 4R
Kt e o Horp, 4l A X i g Ak B AR T bR O [N
T AR TG AMY , 803 B DRE LI PRAE IR 45 J7 i 1
T ok HP IR YT (H I A RERRARR LR

gi LTIk, WA R T 5 2 R U B EEE HTG-
AP BB E RAE A T, BRAK TG, I8 5% 2 4L 8 B A 3407
Z% R F B A AR T, DR 25 DR RS T B | 4k =5 N B
SRRSO , BH L5 17 2 J , ele st I DROE IR, WA S LR
57 T Bt . HPEXA CRRT IR YT 0 4l & =X i i e 1L 4
ART7 AR T 500 HP G YT, (A5 I R HE) T 1 o 4R
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