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The effect of EECP on blood lipids, blood count-derived inflammatory markers and
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[ ABSTRACT] Aim  To investigate the effect of combined enhanced exteral counterpulsation (EECP) therapy on
blood lipids, inflammatory status, and cardiorespiratory function in patients with coronary heart disease (CHD) after percu-
taneous coronary intervention ( PCI), under the premise of standardized drug treatment. Methods A total of 93 pa-
tients diagnosed with CHD and undergoing PCI surgery at Cardiovascular Department, the Second Hospital of Shanxi Medi-
cal University were selected for screening from June 2022 to December 2023.  According to the patients’ treatment inten-
tion, they were randomly divided into control group and EECP group. The control group received simple drug treatment,
while the EECP group received combined EECP treatment for 3 months on the basis of drug treatment.  Blood lipids, mon-
ocyte to high density lipoprotein cholesterol ratio (MHR) , neutrophil to lymphocyte ratio (NLR) , and exercise endurance
indicators were recorded and compared before and after treatment. Results  After treatment, the patients in EECP
group showed a 19. 6% decrease in total cholesterol (TC), a27.0% decrease in triglyceride (TG) , a 25.0% decrease in
low density lipoprotein cholesterol (LDLC), a 25.4% decrease in MHR, a 37.2% decrease in NLR, and a 6. 7% in-
crease in maximum exercise time, with statistical significance (P<0.05). The treatment effect was better than that of the
control group. Conclusion On the basis of standardized drug treatment, the combination of EECP treatment in pa-
tients with CHD after PCI can effectively reduce blood lipid levels, improve systemic inflammation, promote the improve-
ment of motor function, and improve patients’ quality of life.
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TEZE KRB IR A ATR YT ( percutaneous coronary in-
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PR It UK Sh 7 3 ( enhanced external counter-
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TARBFE KB TR AMA G, B E
MK o Hg W I, 48 Sk & 2 E B (total cholesterol ,
TC) . H i = B (wriglyceride, TG) . % & fis & & 2 [ 8%
(high density lipoprotein cholesterol, HDLC) | i % J& A&
% A JB [E B (low density lipoprotein cholesterol, LDLC) ,
& MHR % NLR,
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A 4B AFE & 4R 1E 30 R A0 F 4T M4 3 (left
ventricular ejection fraction, LVEF) .
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BRI U xves 7, HAF 6 EASSA N EE W ERH
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HIAK ZRHRITFE L,
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LA 93 Bl EECP 41 FGT R 41 1 51 4
B U WO R G TR PR AL
S IV A SR 25 0 s 0L [ B g it 24
PrAa 4G - 148 58 7k 5% AL B 11 57) ( angiotensin con-
verting enzyme inhibitor, ACEID) o Ifil %5 X 5k & 11 5214k
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Table 1. General information comparisonbetween two groups

— R XJHAZH (n=46) EECP #(n=47) P1Hi
B/ HI(%) ] 37(80.4) 40(85.1) 0.551
RV 58.09+8.98  56.04x10.24  0.309
W45 1/ mmHg 129.63+22.17 124.49£17.02 0.459
#15KE/ mmHg 79.33+13.35  77.45+11.94  0.476
BML/ (kg/m?) 24.89+3.29 25.47+2.83  0.371
MR/ [ (% ) ] 28(60.9) 25(52.3) 0.455
PSR/ [ (%) ] 14(30.4) 7(14.9) 0.073
AR/ [ B(%) ] 24(52.2) 28(59.6) 0.472
AR/ [ (% ) ) 10(21.7) 16(34.0) 0.186
i IAg/ [ (% ) ] 21(45.7) 25(53.2) 0.467
BIRIRY/ [ (% ) ] 0.602

L ILAEZE 21(45.7) 24(51.1)

AFE B ZM 25(54.3) 23(48.9)
MR/ [ B(%) ] 0.300

13 14(30.4) 8(17.0)

2% 12(26.1) 16(34.1)

3% 20(43.5) 23(48.9)
BALZEE/[H(%) ] 0.838

1 4% 31(67.4) 29(61.7)

2t 12(26.1) 14(29.8)

3L 3(6.5) 4(8.5)
ACEI/ARB/[il(% ) ] 23(50) 30(63.8) 0.178
B ZIRFHAHER/[BI(% )] 34(73.9) 36(76.6) 0.764
HPRIRZS /[ B1(% ) ] 11(23.9) 15(31.9) 0.390
CCB/[#1(% ) ] 8(17.4) 10(21.3) 0.635

MHR .NLR %] Wilcoxon £4-5 Bk G 4, Hi 4y
THE ORISR K55, JRYTHT, EECP 2H 5 X% R ZH
IMiLAE \MHR \NLR | LVEF iz 3 i} i 75 45 2 o 4 112
Z5(P>0.05) , AT (FR2 ~%4),

2.2 MmAg/KFEEZH

A9 Ji EECP 41 TC F B 19.6% , TG T [%
27.0% ,LDLC FF¥%25.0% , 25 A 51 2# 53 L (P<
0.05) ,HDLC /KPR WLGE 2222 55 (P>0. 05) ; % #]
H TG FF8.8% ,LDLC K FFE15. 1% , 2 %4
GiiteFE L (P<0.05) ,{H TC & HDLC /K4 it
FESFE(P>0.05;%2),

16975 ,EECP 40 TC . TG LDLC 4391l %5 %f B 20
FAK 6. 0% 6. 4% 8.0% ,HDLC 7K Wiz 1] 2% % TG
Gt E L (P>0.05;382)

2.3 MHR.NLR Z&fk

16975, EECP 4119 MHR  NLR 43 %8816 97 Aif
TR 25.4% 37.2%, 2R BRI FE XL (P<
0.05) ;% B 2H MHR  NLR 1897 /i i ¥ oK W4 12
253 (P>0.05;%3),

1RI7)E  EECP ZHf9 MHR NLR 4% & 26 43 53| [

1K 18.5% 23.3% , 2554 WEME(P<0.05;5 3) ,

x 2. MARTHTEMASKFEN
Table 2. Changes of blood lipid levels before and after

treatment in two groups FAAT :mmol/L

XL (n=46) EECP 4 (n=47)
IRIT T WIYE  P1E IRITED wIYE PME
TC  3.86+0.97 3.35+0.77 0.087 3.92x1.133.15+0.86" <0.01

Eistn

TG 1.71£0.67 1.56+0.71 0.034 2.00+1.20 1.46=0.69* 0.032

LDLC 1.9220.72 1.63+0.47 0.045 2.00%0.721.500.57* <0.01

HDLC 1.0020.31 0.96+0.30 0.435 1.00£0.22 1.01x0.18 0.726
i :a N P<0.05, 5% BEA4LIEYT S HhE

% 3. WARTHIE MHR NLR T4
Table 3. Changes of MHR and NLR before and

after treatment in two groups

XTHEZ (n=46) EECP #(n=47)
WWITHT WRITR P RYTET WRITR P
MHR 0.4820.17 0.54+0.32 0.463 0.5920.250.44+0.13* <0.01

EiEL

NLR 2.65+1.37 2.53+1.25 0.570 3.09+1.641.94+0.70" 0.027

H:a N P<0.05, 5 BBLHIBYT G HLE

2.4 LVEF RiEzhiE8irT X

EECP 4 SO0 BREHTEIR YT 5 YR REMLZE 5] LVEF
R E N, 2= R g X (P>0.05) ; EECP 4
BITE AT $6 0 12.7% VO, W0 14.2% , S5
Fr RN 10. 0% , Kz s [ n 6. 7% , 2 5
G FE X (P<0.05) X FRA AT WL AT #83A)7 R
M3 11.9% ,VO0,,, FFE6. 8% , BHE A i & T &
12. 6% , Fx Kiz Bt ] N B 0. 8% ,(H 22 R TS5
R N(P>0.05;%4),

IRITIE , EECP 4 AT VO, R i i
Kz Bl (B P74 0] B2 2l | s SR 530 R 9. 7%
33.3% 26.0% 7.2% , = S ¥AH G i3 L (P<
0.05), M4l LVEF 2R L4 it & X (P>0.05;
#4),

3 3 g

PR BE 2R A R |, 32 2l B 52 AT DL eas ol O ik
SR R RIS , % 1L 7K 7 AL 5 A T 4077 A
B 0 H 43 ML i 38 1oL oA L B ) 2 A
I RARAERT . 22 BUgF S LR DT AR R AT 8 T I
Uit 3l 2E AL S 0 2l ok ok A B Ak E e vh 1
Arora 2RISR B 2R EECP AT DLA S0
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Table 4. Changes ofcardiac reserve and exercise tolerance indicators before and after treatment in two groups

XIRL (n=46)

EECP 4 (n=47)

o
i I IR P BTN IR P
LVEF/% 60.09=8.30 62.00+7.06 0.339 62.50+4.83 63.92+5.77 0.222
AT/[ mL/(min - kg) ] 11.56+3.17 12.9422.51 0. 160 12.60+2.49 14.20+3.27° 0.006
V0,,,./ [ mL/(min - kg) ] 16.36+1.73 15.24+2.53 0.287 17.71+3.42 20.23+4. 32" 0.001
A R/ (ml/R) 11.34£1.13 9.91+2.45 0.159 11.35+1.84 12.49+2.09° 0.009
KB A/ s 864.56+40.64  857.78+61.99 0. 606 861.65+67.26  919.20+75. 84* 0.001

:a 7 P<0.05, 53T AT A LA,

DNGEFRER I AR | o O I AL, 7850 4 &k [
% ,EECP TAE RO NERRE & 1Y 8 B4 3B 015 3] 1
IR,

Ik 1 B4 B 7K ST 2 sl ks R B AL i A Y
BRI AR K B R AR, e R R Y
LDLC A Bl FU R B e 58 0 | 34 I BE P A0 1, vl LA
RRAR A 3 P 2k 2 S K B AE I KU
AT, 28 3 AN H IRYT , RHIRAL K EECP 41 i
NEZK 294 Bk 3% (B EECP 2H b i3 0 [ AN el 3
i JEE Y40 T %5 B ZH ( EECP 4H 1% TC . TG .LDLC 43 1]
BN R 2H AL 6. 0% 6. 4% F18.0% ), i s BE4A
EECP 37 11 R iR 550 R 55 B0 4 245 Wy 4 o) A, I B
T 32 B B R R R PR RS R i A
J7 T R AE

PRGN R B A A YU A0 e O DR I A R
SRR A B AL 1 e S R RE S ML 2 5
5 1 G ™ R A UGS MG, MHR 25 &
T AN AR KO-, RS A 4 1T Hh R B BLIA 4%
FEARAS , B B TS T, NLR AT UAAREL
1 44 65 980 EE8 40 6L ) S A7, A 300 4% U8 TR R S5 A
WRRMEAER, [FAE S UK R AE 57 A G, W]
PIVERIREE T 14845 . ARBFSE SR B0 7E 3 4
A WIEY7)E , EECP 241 MHR % NLR &2 A%, & T
FURT R M 25.4% . 37.2% , %8 % BB 41 43 51 % 1%
18.5% 23.3% , WRn 259 T Wik & EECP iGITHES
B R R RAEAR S, X 0T RE X O R AT
PCI B R AT 7= A B VR

W s, AV KSR GRS FHE AR S
BB AT R EGE A S D R R AL i
AR VAL e O BRI ORI R A
ARAFFEMEE R, 7E LVEF %4 W B 5T %2 % 0%
LT EECP 4 (8 35 1) 45 30132 2y i 2 46 br 8+ T
Y S O H I HMGE RO TR, &5 %
B & EECP 67 AT Bl 24 4 1 B 4 H 422 7

THE W s, 0k TR E sh Ui ig, Jf B
RSNG5O NSl ol [ R R 178 G 7oA R T R 3
M3z B T LA R R A IS sh T g g AR
T I, I AT Re A o R HLAAR R AE | I 9 B G
BL el S I A T

25 LR S 25 WG T B A EECP B0 T 4L
PRI IR I AR (R 11 RRE AR S, XHE S Dy fig ™ A=
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