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ABSTRACT Objective: To analyze the distribution of multidrug-resistant bacteria in patients with acute myocardial infarction
complicated with pulmonary infection and the relationship between inflammatory factors and myocardial enzymes. Methods: 67 patients
with acute myocardial infarction complicated with pulmonary infection who were admitted to 940 Hospital of PLA Joint Logistics
Support Force from February 2015 to October 2018 were selected as infection group, and 60 patients with simple myocardial infarction
who were admitted in the same period were selected as uninfection group. The distribution and drug resistance of multidrug-resistant
bacteria in infection group were analyzed. The levels of inflammatory factors and myocardial enzymes were compared between the two
groups. Pearson correlation was used to analyze the correlation between inflammatory factors and myocardial enzymes in patients with
infection group. Results: A total of 136 pathogenic bacteria were isolated from sputum culture specimens of 67 patients. Among them, 64
strains belong to multi-drug resistant bacteria, 38 strains of Gram-negative bacteria account for 59.37%, 26 strains of Gram-positive
bacteria account for 40.63%. Gram-negative bacteria were more sensitive to piperacillin/sulbactam, cefoperazone/sulbactam, amikacin,
meropenem and imipenem. Gram-positive bacteria were sensitive to teicoplanin, vancomycin and rifampicin. The levels of interleukin-6
(IL-6), lactate dehydrogenase (LDH), angiopoietin-2 (Ang-2), creatine kinase (CK), tumor necrosis factor-a (TNF-a), aspartate
aminotransferase (AST), creatine kinase isoenzyme (CKMB) in the infected group were higher than those in the uninfected group (P<
0.05). According to Pearson correlation analysis, the serum levels of IL-6, Ang-2 and TNF-a were positively correlated with the levels of
AST, LDH, CK and CK-MB (P<0.05). Conclusion: Myocardial enzymes of patients with acute myocardial infarction complicated with

pulmonary infection is closely related to the level of inflammatory factors, which is helpful to judge the severity of patients'condition.
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Meanwhile, multidrug resistance in patients with acute myocardial infarction complicated with pulmonary infection is more serious, and

antibiotics should be reasonably selected according to pathogenic bacteria in clinic.
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Table 1 Distribution and composition ratio of multidrug-resistant bacteria

in infected patients( % )

Pathogenic bacteria n Composition ratio
Gram-negative bacteria 38 59.37
Klebsiella pneumoniae 16 25.00

Escherichia coli 9 14.06
Acinetobacter baumannii 6 9.37
Haemophilus influenzae 2 3.13
Pseudomonas aeruginosa 2 3.13
Enterobacter cloacae 1 1.56
Proteus 1 1.56
Other 1 1.56
Gram—positive bacteria 26 40.63
Streptococcus pneumoniae 13 20.31
Staphylococcus aureus 8 12.50
Enterococcus 2 3.13
Staphylococcus epidermidis 2 3.13
Other 1 1.56

Total 64 100.00
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Table 2 Resistance of Gram-negative bacteria to antibacterial drugs(% )

Klebsiella pneumoniae(n=16) Escherichia coli(n=9) Acinetobacter baumannii(n=6)
Antibacterial drugs
n Drug resistance rate n Drug resistance rate n Drug resistance rate
Penicillin 16 100.00 9 100.00 6 100.00
Piperacillin/sulbactam 0 0.00 1 11.11 1 16.67
Amoxicillin 1 6.25 8 88.89 5 83.33
Ciprofloxacin 14 87.50 8 88.89 6 100.00
Levofloxacin 15 93.75 7 77.78 5 83.33
Cephalexin 15 93.75 8 88.89 6 100.00
Cefuroxime 14 87.50 8 88.89 5 83.33
Cefatriaxone 13 81.25 9 100.00 5 83.33
Cefoperazone/sulbactam 1 6.25 1 11.11 1 16.67
Gentamicin 15 93.75 7 77.78 6 100.00
Amikacin 1 6.25 2 22.22 1 16.67
Meropenem 1 6.25 1 11.11 1 16.67
Imipenem 1 6.25 1 11.11 1 16.67

R 3 EZAEE R EAWHITZE(%)

Table 3 Resistance of Gram-positive bacteria to antimicrobial drugs( % )

Streptococcus pneumoniae(n=13) Staphylococcus aureus(n=8)
Antibacterial drugs
Strains Drug resistance rate Strains Drug resistance rate

Penicillin 11 84.62 8 100.00
Ampicillin 12 92.31 8 100.00
Piperacillin/tazobactam 7 53.85 8 100.00
Cephalexin 10 76.92 7 87.50
Cefuroxime sodium 10 76.92 6 75.00
Vancomycin 1 7.69 1 12.50
Teicoplanin 1 7.69 1 12.50
Rifamcin 1 7.69 1 12.50
Ciprofloxacin 11 84.62 7 87.50
Levofloxacin 8 61.54 6 75.00

* 4 WABRENFERERTF 50 INEE IR F L8 (ves, UL)

Table 4 Comparison of serum inflammatory factors and myocardial enzymes in two groups( x+s, U/L)

Groups IL-6 Ang-2 TNF-« AST LDH CK CKMB
Infection group
(n=67) 23.36 2.84 154.54+ 14.85 31.35% 6.23 61.96x 4.50 427.23+ 48.92  269.84% 39.96 41.23% 8.78
n=
Uninfected group
( ) 13.35+ 2.65 51.78+ 8.52 12.44% 2.25 56.71% 5.35 396.12+ 37.24  248.53% 42.95 35.77x 5.67
n=60
t 20.465 47.096 22.241 6.004 3.996 2.896 4.109

P 0.000 0.000 0.000 0.000 0.000 0.004 0.000
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Table 5 Analysis of correlation between inflammatory factors and myocardial enzymes in patients with infection group

Index AST LDH CK CKMB
r P r r P r P
IL-6 0.389 0.001 0.392 0.000 0.403 0.000 0311 0.000
Ang-2 0.405 0.000 0.312 0.000 0.326 0.000 0.431 0.000
TNF-a 0.393 0.000 0.406 0.000 0.399 0.000 0.308 0.000
3 b [l £ Pearson AHCHE /T AT, AL B H RAEN 75 .01
BEEHE AR /KX BEEAR G, AT UL PR AT 2% b 3RHE 45 HI T

AU AL MBI P R R e 1A — R, >4
AP ONUEFERAERS , 751 K St Ae. 0oy, O HR I i AT, O
JUUBR I | Bk AR A Bl D) BEDRGR , 3 IR L K b A K B
PEJI T B, B Rl G , 4R T IR T XERE N BRAERIT SR
RO S O WURE FE& Al 0 R 4 R 2% 2 i S e A 30 42 o
Ja MU DIRESATEAE LT Fifi 2 Zefift , (5L ph TR e 2 R 5y
Sk, I ELI R B I TR 2 2T 25 R I, TR, Bt
A M WURE FE& - il o8 R 4 £ 2 17 T e B B
ORI 25V HEA T RS0 T ARIAT T A B ) 75 S Bl
E IR FE AR, AT 8 5 R S22 DR 3R Ao L O )
SRR ORI KL A AT REX O )™ A B —
AR AR,

AT 67 FIEGLL B F R B FRbRA A7) 5 Hh i i
B 136 Bk, HrP 25T 25 1 64 BR, i L 47.06%, o5 HLB R, X
FEIEh TR EDE YA G B2 NGB, 7EE R
BRI 9L LA 22 24T 25 B, [ Il mT REE DR O L
REBE & I Ml i i e SR F I fe B, IR S, Tk 22 25T 24
R, AT 2 BRI B L 40.63%(26/64) , #2% [FPE TR
59.37%(38/64) , $1/n Z 25 25 I EZ LI 2 PR O . 258
WFSE R L 22 SR B R B PO AR / 7 LL4H SR AEIRER / #F CLIH
BRSPS I R R S UK T % BRI T T
R BHNLT MRS IR, SR I RN AR S 2 R
WL R G IR 2 . R ABESE S5 RAR R, Y2 1
ML RAEN 5 O WUBEHE FE AR A 35 7 TR B LR,
IL-6 R AR S AE A0 DA 5, HAT W0 ILIC A BE ) ™ 2R Jey il
PEBR (e 2 SR 1 B AR IR, TNF-a BT 25044
P, AT N B AR, DR ERG B2 B R AE TRk, 2
SE SRR 2 BT ™, Ang-2 S AR L4 A AU K
H)— b1, TR AT A e fe g 45 IR AP, TL-6  Ang-2 |
TNF-o KFHY T B R LR R P S B e . AST .LDH ,CK
LI CKMB EZAE LI AFATE, %@k oIS E A i
REUE, RO NS , 45 F KSR B L  SRA S
TEAZ B , — AT e BN, 51 & 4 IRAE, AST
LDH ,CK LA K CKMB “E R HOA ML, EOH O U FE AR K
T+, IL-6  Ang-2 TNF-o IR AR 738, 47 R ARAE LRI

MR R
2k bpnid, Ak O WURESE S JE I AR s e £ % 2 25T 25 R4

B, R X 9o J B A 25 1 B IR 259 , (7]

If SO WURESE A5 I il g S8 2 e PH 5 0 WL 4

KR R, B 22 [ A7 A — R A OCHE I R AT 2% 13k

TEAR T HIR R B

% % 3T ik ( References)

[1] Tan Y, Sheng Z, Zhou P, et al. Plasma Trimethylamine N-Oxide as a
Novel Biomarker for Plaque Rupture in Patients With ST-Segment-
Elevation Myocardial Infarction [J]. Circ Cardiovasc Interv, 2019, 12
(1): 007281

[2] Kamada T, Iwasaki M, Fujimoto W, et al. Acute papillary muscle
rupture immediately after ST-segment elevation acute myocardial
infarction: A case report[J]. J Cardiol Cases, 2018, 18(6): 189-191

[3] Teixeira T, Hafyane T, Jerosch-Herold M, et al. Myocardial Partition
Coefficient of Gadolinium: A Pilot Study in Patients With Acute
Myocarditis, ~Chronic
Volunteers[J]. Can J Cardiol, 2019, 35(1): 51-60

Myocardial Infarction,and in Healthy

[4] Bastawy I, Ismail M, Hanna HF, et al. Speckle tracking imaging as a
predictor of left ventricular remodeling 6 months after first anterior
ST elevation myocardial infarction in patients managed by primary
percutaneous coronary intervention [J]. Egypt Heart J, 2018, 70(4):
343-352

[5] Sezer M, van Royen N, Umman B, et al. Coronary Microvascular
Injury in Reperfused Acute Myocardial Infarction: A View From an
Integrative Perspective[J]. J Am Heart Assoc, 2018, 7(21): €00994

[6] Tralhio A, Freitas P, Rodrigues G, et al. Persistent Hypoxemia After
Acute Myocardial Infarction: An Unexpected Culprit [J]. Can J
Cardiol, 2017, 33(10): 1336.e1-1336.¢3

[71 Kwok CS, Wong CW, Shufflebotham H, et al. Early Readmis sions
After Acute Myocardial Infarction [J]. Am J Cardiol, 2017, 120(5):
723-728

[8] Grieshaber P, Roth P, Oster L, et al. Is delayed surgical
revascularization in acute myocardial infarction useful or dangerous
New insights into an old problem[J]. Interact Cardiovasc Thorac Surg,
2017, 25(5): 772-779

[9] 4Rk, F) 38, AU, 5. & TR H AR L SR &4
ook Rk R gk & O[] AR A% EF R, 2016, 16(11):



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.18 SEP.2019

- 3535

2127-2129

[10] Vanhaverbeke M, Bogaerts K, Sinnaeve PR, et al. Prevention of
Cardiogenic Shock After Acute Myocardial Infarction[J]. Circulation,
2019, 139(1): 137-139

(1] PREFAChERFLSE, TEOLTREEHBEL L, (F
B A2 &) 4R R &4 GBS MR R B Ao 06 77 48 d[J].
A0 o B 2 &, 2001, 29(12): 710-725

[12] £33, &Rk, FHEE, F. 2RI F LS REKLE o
BoakFE LB I o e B G R R o AT[] BEXER 4 &, 2018,
17(10): 1081-1084, 1093

[13] Wadhera RK, Joynt Maddox KE, Wasfy JH, et al. Association of the
Hospital Readmissions Reduction Program With Mortality Among
Medicare Beneficiaries Hospitalized for Heart Failure, Acute
Myocardial Infarction, and Pneumonia [J]. JAMA, 2018, 320 (24):
2542-2552

[14] Cao Y, LiR, Li Y, et al. Identification of Transcription Factor-Gene
Regulatory Network in Acute Myocardial Infarction [J]. Heart Lung
Circ, 2017, 26(4): 343-353

[15] Menendez ME, Memtsoudis SG, Opperer M, et al. A nationwide
analysis of risk factors for in-hospital myocardial infarction after total
joint arthroplasty[J]. Int Orthop, 2015, 39(4): 777-786

[16] Huaman MA, Kryscio RJ, Fichtenbaum CJ, et al. Tuberculosis and
risk of acute myocardial infarction:a propensity score-matched
analysis[J]. Epidemiol Infect, 2017, 145(7): 1363-1367

[17] kA% ZHEREH WA B LR T LRBAEIH ] PEBE,
2018, 19(11): 35-37

[18] Guerin M, Silvain J, Gall J, et al. Association of Serum Cholesterol
Efflux Capacity With Mortality in Patients With ST-Segment
Elevation Myocardial Infarction[J]. J Am Coll Cardiol, 2018, 72(25):
3259-3269

[19] Wang Q, Yang F, Zhu F, et al. A case report of left atrial
myxoma-induced acute myocardial infarction and successive stroke
[J]. Medicine (Baltimore), 2018, 97(51): e13451

[20] Park JH, Moon SW, Kim TY, et al. Sensitivity, specificity, and
predictive value of cardiac symptoms assessed by emergency medical

services providers in the diagnosis of acute myocardial infarction:a

multi-center observational study[J]. Clin Exp Emerg Med, 2018, 5(4):
264-271

[21] ##A=, BRE, f&E, 5. " FRAAD XM % 2ot 2h B & e 0
Hoa B ESAI]. P ERAZEF L&, 2018, 28(13): 2067-2071

[22] 4, A, b, & PERLZRBRESFMEBALELRRRA
oA Bt 2 A7 (] 8 B B 25 $-4R, 2018, 15(21): 155-158

[23] FR&HE, Mapuk, R Tir, 5. S0 (% & P % 26w 25 B 5L U %
AT A [)]. PARERA L F L E, 2018, 28(20): 3171-3174

[24] Shahrivari M, Wise E, Resende M, et al. Peripheral Blood Cytokine
Levels After Acute Myocardial Infarction:IL-1B3- and IL-6-Related
Impairment of Bone Marrow Function [J]. Circ Res, 2017, 120(12):
1947-1957

[25] Kazimierczyk E, Eljaszewicz A, Zembko P, et al. The relationships
among monocyte subsets, miRNAs and inflammatory cytokines in
patients withacute myocardial infarction[J]. Pharmacol Rep, 2018, 71
(1): 73-81

[26] RAeAk, IO, LER, F. £ F S PARREE b o if &
Man-F -6 SIS R G 1 RHCRERGSMBIRAET -
AT 8 E A A R SL [ F B % F A &, 2018, 38(6):
1326-1328

[27] ZAR3%, F %, Pak F AVZATED -1 5SS PARL KK
SR AR HEIR RAS 0 %ok [J]. ) % EAF K 5 54k, 2018, 35
(5): 608-612

[28] Abela GS, Kalavakunta JK, Janoudi A, et al. Frequency of
Cholesterol Crystals in Culprit Coronary Artery Aspirate During
Acute Myocardial Infarction and Their Relation to Inflammation and
Myocardial Injury[J]. Am J Cardiol, 2017, 120(10): 1699-1707

[29] Hartopo AB, Puspitawati I, Gharini PP, et al. Platelet microparticle
number is associated with the extent of myocardial damage in
acutemyocardial infarction[J]. Arch Med Sci, 2016, 12(3): 529-537

[30] Song PS, Seol SH, Seo GW, et al. Comparative Effectiveness of
Angiotensin II Receptor Blockers Versus Angiotensin-Converting
Enzyme Inhibitors Following Contemporary Treatments in Patients
with Acute Myocardial Infarction: Results from the Korean Working

(KorMI) Registry [J]. Am J

Cardiovasc Drugs, 2015, 15(6): 439-449

Group in Myocardial Infarction

(3% 3460 TT)

[20] Barbato C, Corbi N, Canu N, et al. Rb binding protein Che-1
interacts with Tau in cerebellar granule neurons. Modulation during
neuronal apoptosis[J]. Mol Cell Neurosci, 2003, 24(4): 1038-1050

[21] Xie J, Guo Q. AATF protects neural cells against oxidative damage
induced by amyloid beta-peptide [J]. Neurobiol Dis, 2004, 16 (1):
150-157

[22] Xu J, Jin W, Wu X, et al. Up-regulation of Che-1 relates to neuronal
apoptosis after traumatic brain injury in adult rats [J]. Cell Mol
Neurobiol, 2013, 33(1): 85-97

[23] LiY, Zhang J, Liu T, et al. Molecular machinery of autophagy and its
implication in cancer[J]. Am J Med Sci, 2012, 343(2): 155-161

[24] Ebrahim N, Ahmed IA, Hussien NI, et al. Mesenchymal Stem

Cell-Derived Exosomes Ameliorated Diabetic Nephropathy by
Autophagy Induction through the mTOR Signaling Pathway[J]. Cells,
2018, 7(12) [Epub ahead of print]

[25] Ilha J, do Espirito-Santo CC, de Freitas GR. mTOR Signaling
Pathway and Protein Synthesis: From Training to Aging and Muscle
Autophagy[J]. Adv Exp Med Biol, 2018, 1088: 139-151

[26] El-Marasy SA, Abdel-Rahman RF, Abd-Elsalam RM. Neuroprotective
effect of vildagliptin against cerebral ischemia in rats [J]. Naunyn
Schmiedebergs Arch Pharmacol, 2018, 391(10): 1133-1145

[27] Li X, Hu X, Wang J, et al. Inhibition of autophagy via activation of
PI3K/Akt/mTOR pathway contributes to the protection of hesperidin
against myocardial ischemia/reperfusion injury [J]. Int J Mol Med,
2018, 42(4): 1917-1924



