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Combination of perindopril and levocarnitine improves exercise tolerance in

patients with heart failure

XU Han-Bo~ HUANG Yan-Hong
( Department of Pharmacy People’s Hospital of Puning City Puning 515300 Guangdong Province China)

[Abstract] Objective To investigate the effect of perindopril combined with L-carnitine on exercise tolerance in patients with heart
failure. Methods A total of 96 patients with heart failure admitted in our hospital from January 2018 to October 2019 were subjected
in this study. They were divided into control group ( perindopril) and observation group ( perindopril and L-earnitine) ~ with 48 cases in
each group. In 3 d after the end of medication the efficacy related indicators including cardiac function oxidative stress index
inflammatoryindex and the results of 6-minute walking distance and cardiopulmonary exercise test were compared between two groups
before and after treatment. SPSS statistics 19.0 was used for statistical analysis. Data comparison between two groups was perfomed
using X” test or ¢ lest depending on date types. Results On the 3rd day after medication the observation group had significantly lower
left ventricular end-diastolic diameter brain natriuretic peptide mean arterial pressure heart rate blood lactate level and serum uric
acid level but higher urine 24-hour volume and tissue blood oxygen staturation when compared with the control group ( all P<0. 05) .
Higher levels of superoxide dismutase and glutathione peroxidase but lower malondialdehyde were seen in the observation group than the
control group at 3 d after medication ( all P<0. 05) . The levels of IL.-6 and TL-10 were obviously decreased in both groups after treat—
ment and those in the observation group were remarkably lower than those in the control group ( all P<0.05) . On the 3rd day after
treatment  the peak metabolic equivalent ( MET,,,) peak metabolic equivalent percentage of predicted value ( MET,, % pred) peak
oxygen consumption percentage of predicted value ( VO, %pred) and MET at the anaerobic threshold VO, —and 6-minute walk—
ing distance were significantly higher while ventilation and carbon dioxide output were obviously lower in the observation group than
the control group ( all P<0. 05) . Conclusion Perindopril combined with L-earnitine has a good efficacy in the treatment of heart fail-
ure. It can improve heart function and exercise tolerance in the patients which might be associated with oxidative stress and
inflammation response.
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Table 1 Comparison of baseline data between two groups (n=48)
Ttem Control group Observation group 1/X? P value
Age( years xts) 55.54+10.25 55.29+9.73 0.123 0.903
Male n( %) 26(54.2) 27(56.3) 0.042 0.837
Body mass index( kg/m? x+s) 25.33+3.06 25.86+3.18 -0.832 0.407
Smoking n( %) 18(37.5) 19( 39.6) 0.044 0.834
Basic diseases n( %)
Hypertension 21(43.8) 20(41.7) 0.043 0.837
Diabetes mellitus 13(27.1) 15(31.3) 0.202 0.653
Coronary heart disease 22(45.8) 21(43.8) 0.042 0.837
Dilated cardiomyopathy 8(16.7) 9( 18.8) 0.071 0.789
Hypertrophic cardiomyopathy 6( 12.5) 5(10.4) 0.103 0.749
Course of heart failure n( %)
5 months to 5 years 26( 54.2) 27(56.3) 0.042 0.837
>5 years 22( 45.8) 21(43 0.042 0.837
Medication n( %)
B-blockers 43(1100.0) 43(1100.0) 0.000 1.000
Calcium antagonists 5(10.4) 6(12.5) 0.103 0.749
NYHA n( %)
Grade [ 5(10.4) 6(12.5) 0.103 0.749
Grade I 17(13514) 15(31L3) 01188 0655
Grade 11 26( 54.2) 27(56.2) 0.042 0.837

NYHA: New York Heart Association.
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Table 2 Comparison of efficacy indexes between two groups (n=48 xzs)

Observation group

Control group

ltem Before medication 3 d after the end Before medication 3 d after the end
of medication of medication

LVEF( %) 36.8+3.5 37.2+3.8 37.7+3.6 38.4+4.1
LVEDD( mm) 62.1+2.4 5724227 * 62.4+2.8 60.5+2.7"
BNP( ng/L) 1 502.7+333.8 1 056.4+348.9" * 1 532.9+367.7 1 244.2+356.8"
24 h urine output( ml) 926.5+126.4 2 506.8+315.7° % 931.7+132.4 2 295.6+305.9"
MAP( mmHg) 107.6£9.5 80.9+2.7° # 108.1+9.2 97.5+3.1"
St0,( %) 70.6+1.5 73.9.1+1.7"* 70.9+1.5 71.3+1.8"
HR( beats /min) 99.6+4.5 71.5+4.4"* 99.3+4.3 79.2+4.1
SBP( mmHg) 139.5+10.7 112.3+5.2 137.6+5.4 125.7+5.8
DBP( mmHg) 91.6%5.5 73.6+3.4 91.9+5.8 81.16.2
Blood lactate value( mmol /L) 2.7+0.6 0.8+0.2" # 2.6x0.5 1.7£0.3"
Serum uri¢ ‘acia (ol /1) 532646115 361 A4 6" 531126217 407.9+49 11"

LVEF: left ventricular ejection fraction; LVEDD: left ventricular end diastolic dimension; StO,:

blood oxygen saturation; MAP: mean arterial pressnre.
Y8 p

Compared with before treatment * P<0. 05; compared with control group *P<0.05. 1 mmHg=0. 133 kPa.
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Table 3 Comparison of oxidative stress indexes between two
groups before and after treatment (x+s) ) 3
Group S0D GSHPx MDA 6 min (P<
/L u/ /L
(pg/L) (U/mg) ( umol /L) 0. 05) R 3
Observation . .
. ( peak metabolic equivalent MET ) .
Before medication 68.5+£8.9 92.0+£10.6 6.3+1.2 pea
3 d after the end of 91.6£9.1" * 133.516.5" "  3.8:0.9" " ( peak metabolic ~equivalent
medication percentage of predicted value MET, % pred) .
Control ( peak oxygen consumption
Bef dicati 69.6+9.1 91.9+10.8 6.6+1.1 .
ctore medication * i * percentage of predicted value VO, ., %pred) .
3 d after the end of 78.3£7.9°  106.5+11.4 5.9+0.8" .
- ( anaerobic threshold AT) MET VO, s
medication pea
SOD: superoxide dismutase; GSH-Px: glutathione peroxidase; MDA: VOZP@*‘k%pred 6 min
malondialdehyde. Compared with before medication *P<0.05; compared ( ventilation VE) ( carbon

with control group *P<0.05. dioxide output VCOZ) VE/VCOZ
(P<0.05; 5).

4 2 MIF.IL-6 IL40
Table 4  Comparison of serum MIF IL-6 and IL-0 levels 3
between two groups before and after treatment
(n=48 xzs)
Group MIF IL-6 IL-0
(pe/l) (ng/L) (ng/L)
Observation ) 10 11 2
Before medication 24.3+5.7 9.7+1.8 45.8+4.1 °
3 d after the end of 24574 % 74206"F  34.6+33"" LVEDD.BNP +St0,MAP.
medication HR. N 24 h
Control ( P<0. 05)
Before medication 24.8+6.3 9.6£1.5 45.1+3.9
3 d after the end of 23.9+8.0 8.4+0.8" 40.7+4.1"
medication °
MIF: human macrophage migration inhibitory factor; IL-6: interleukin 6; Il
IL-10: interleukin 10. Compared with before medication * P<0. 05; com—
pared with control group *P<0. 05. 2
5 2 6 min
Table 5 Comparison of cardiopulmonary parameters and 6-minute walking distance between two groups before and after medication
(n=48 x+s)
oo MET, MET,,, % AT MET VO, VO, % VEIVCO, 6-minute walking
( mets) pred( %) (‘mets) ml/( min * kg pred( %) test distance( m)
Observation
Before medication 5.4+1.9 70.5+£12.8 4.4£1.8 14.9+5.2 60.4+£15.6 45.8+4.6 267.2+68.8
3 d after the end of 6.9+1.7 85.4x14.6°  6.4£22" 22.4+4.7" 75.6+14.9 37.4+4.4" 375.863.9"
medication
Control
Before medication 5.5+1.7 70.4+13.9 4.5+1.3 14.7£4.2 59.8+14.7 45.4+4.2 268.4+69.4
3 d after the end of 6.2£1.5° % 772123 %  54x14"* 18.3+4.0° % 68.8£14.0" % 41.5£3.7° % 322.7£67.6" *

medication

MET

peak - peak metabolic equivalent; MET ., %pred: peak metabolic equivalent percentage of predicted value; AT: anaerobic threshold; VO, %pred:

peak oxygen consumption percentage of predicted value. Compared with before medication * P<0. 05; compared with control group *P<0. 05.



Chin J Mult Organ Dis Elderly Vol20 No.5 May 28 2021 * 353 -

7d

MET

VO, %pred AT~ VO, AT
6 min

( P<0.05) .

LVEF

MIF.IL-6 IL-10
SOD.SH-Px.MDA

714

MDA

SOD  GSH-Px

17 18

MIF

peak

LVEDD

ACEI

% pred-

o MIF
. IL-6  IL-0

19 20

0 LVEF

10d 7d 3d) .

. I 2018
23('1) : 11-14. DOIL: 10.3969/j.issn.1007-5410.2018.01.004.
Yin WX. Global heart failure J . Chin J Cardiol 2018 23(1) : 11
—14. DOIL: 10.3969/j.1ssn.1007-5410.2018.01.004.
meta
I 2018 16(5) :31-36. DOI: 10.
3969 /j.issn.1672-3384.2018.05.008.
Wen C Yi ZM Men P et al. Meta analysis of perindopril in the
treatment of congestive heart failure J . Clin Med J 2018 16
(5) :31-36. DOIL: 10.3969/j.issn.1672-3384.2018.05.008.

N N J.

2020 29( 1) : 81-85. DOI: 10.3969/j.issn.1008-0074.
2020.01.20.
Gou HL. Guo Y Zhang H et al. Effects of cardiac resynchroniza—
tion therapy on cardiac function arrhythmia exercise ability and
quality of life in patients with chronic heart failure J . Chin J
Cardiovasc Rehabil Med 2020 29( 1) : 81-85. DOIL: 10.3969/
j.issn.1008-0074.2020.01.20.

J. 2019 23( 11):1781-1787.
DOLIT03969/ ] i58n /20954344 115
Wu JB Xie AQ Zhang Y. Mechanism of aerobic exercise improv—
ing chronic heart failure through iridoid J . J Clin Rehabil Tis
Eng Res 2019 23( 11): 1781-1787. DOI: 10.3969/j. issn.



* 354 - 221 5 28 20 5  Chin J Mult Organ Dis Elderly Vol.20 No.5 May 28 2021
2095-4344.1115. B -mIBG imaging in predicting arrhythmic events in stable chronic
5 heart failure patients with an ICD J . J Nucl Cardiol 2018
N J. 26(4) :1-9. DOI: 10.1007/s12350-018-1258-z.
2020 42(5) : 659-663. DOI: 10.3969/j.issn. 1002— 13
7386.2020.05.004. ] 2019 48( 11) : 1874-1877. DOL:
XiaJ] Yu HM Xu Y et al. Effect of Bailing capsule combined 10.3969/j.issn.1671-8348.2019.11.019.
with metoprolol on inflammation oxidative stress and vascular Niu XY Zhao XY. Comparison of the efficacy of salkubatron
endothelial function in patients with coronary heart disease and valsartan and perindopril in the treatment of chronic heart failure J .
heart failure J . Hebei Med J 2020 42(5): 659-663. DOL: Chongging Med 2019 48( 11): 1874-1877. DOL: 10.3969/j.
10.3969/j.issn.1002-7386.2020.05.004. issn.1671-8348.2019.11.019.
6 14 Longo A Bruno G Curti S et al. Determination of l-carnitine
J. 2019 35( 11):1213-1216. acetyld-carnitine and propionyld-carnitine in human plasma by high—
DOLI: 10.13699/j.¢nki.1001-6821.2019.11.035. performance liquid chromatography after pre-column derivatization
Deng J Ni JY Huang YT et al. Research progress on the relation— with 1-aminoanthracene J . J Chromatogr B Biomed Appl 1996
ship between heart failure and myocardial energy metabolism J .Chin 686( 2) : 129-139.DOL: 10.1016/s0378-4347( 96) 00219-8.
J Clin Pharmacol 2019 35( 11): 1213-1216. DOI: 10.13699/ 15
j.cnki.1001-6821.2019.11.035. J. 2018 22( 1):4-7. DOL 10.
7 3760/cma.j.issn.1007-6638.2018.01.002.
I Huang DJ Zhang S.The best drug treatment of chronic heart failure
2020 29( 3) : 48-53. DOI: CNKI: SUN: XDJH.0.2020- and the prevention of sudden cardiac death J . Chin J Cardiac
03-012. Arrhyth 2018 22( 1) :4-7. DOI: 10.3760/cma.j. issn. 1007-
Li Y Zhong P.Effect of Bazhen decoction combined with intensive 6638.2018.01.002.
nutrition and resistance exercise training on elderly patients with 16  Marrouche NF Brachmann ] Andresen D et al. Catheter
chronic heart failure and myopenia J . Mod J Integr Trad Chin ablation for atrial fibrillation with heart failure J . N Engl J Med
West Med 2020 29( 3) : 48-53. DOI: CNKI: SUN: XDJH.0. 2018 378( 5) :417-427. DOIL: 10.1056/NEJMoal707855.
2020-03-012. 17
8 Meta I 2018 16( 12): 1662—
J. 2016 27(27) :3818-3821. DOI: 10.6039/ 1666. DOI: 10.12102/j.issn.1672-1349.2018.12.008.
j.issn.1001-0408.2016.27.25. Li CH Wang] Wu AM et al. Research progress on the relationship
Wang XL Chen YD Fu X]J.Efficacy of levocarnitine in the treat— between endoplasmic reticulum stress and heart failure J . Chin
ment of heart failure: a meta analysis J . China Pharm 2016 J Integr Med Cardio—/Cerebrovasc Dis 2018 16 ( 12) : 1662 -
27(27): 3818-3821. DOIL: 10.6039/j.issn. 1001-0408.2016. 1666. DOIL: 10.12102/j.issn.1672-1349.2018.12.008.
27.25. 18
9 J. 2018 39( 6) : 728-730. DOIL: 10.
I 3969/j.issn.1000-0399.2018.06.027.
2001 22(2):173-175. DOI: 10.3321/j.issn: 0258-879X.2001. Luo JF Yan ] XuJ et al. Comparison of clinical characteristics
02.022. of heart failure patients with different left ventricular ejection frac—
Yin RF Wang YM Chen JM et al. Clinical study of domestic tion J . Anhui Med J 2018 39( 6) : 728-730. DOI: 10.3969/j.
L-carnitine on improving cardiac function in patients with chronic issn.1000-0399.2018.06.027.
congestive heart failure J . Acad J Second Mil Med Univ 2001 19 Katsimichas T Ohtani T Motooka D et al. Non-ischemic heart
22(2): 173 - 175. DOIL: 10.3321/j. issn: 0258-879X. 2001. failure with reduced ejection fraction is associated with altered
02.022. intestinal microbiota J . Circ J 2018 82( 6) : 1640—1650. DOI:
10 -6 10.1253/circj.CJ-17-1285.
I 2019 18 20
(9) : 670-673. DOI: 10.11915/j.issn.1671-5403.2019.09.145. I 2020
Li W Tian W.Relationship between interleukin-6 prealbumin and 20( 1) : 113-115. DOI: 10.3969/j.issn.1009-816x.2020.01.029.
heart failure with preserved left ventricular ejection fraction J . Chin Zhou W Wang YH Zhang S et al. Effect of meglumine adenosine
J Mult Organ Dis Elderly 2019 18(9): 670-673. DOL 10. cyclophosphate combined with perindopril on cardiac function in
11915/j.issn.1671-5403.2019.09.145. patients with heart failure J . Cardio-Cerebrovasc Dis Prev Treat
11  Wang YC Huang CW Lin TW.Acute heart failure with new-onset 2020 20( 1) : 113-115. DOL: 10.3969/j.issn.1009-816x.2020.
continuous murmur in a 26-year-old man J .Heart 2018 104 01.029.
(7) :593. DOI: 10,1136/heartjnl-2017-312506.
12 De Vincentis G Frantellizzi V Fedele F et al. Role of cardiac ( : )



