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Abstract: Objective: To evaluate the effect of combinatorial aspirin and clopidogrel treatments on elderly patients 
with acute coronary syndrome (ACS). Methods: 178 ACS patients in our hospital were randomized into control and 
experimental groups (n = 89 for each). The control group was given aspirin on the basis of routine treatment, while 
the experimental group was given aspirin and clopidogrel on the basis of routine treatment. The levels of blood 
pressure, low density lipoprotein (LDL-C), high density lipoprotein (HDL-C), triglyceride (TG), and hypersensitive C 
reactive protein (hs-CRP) were compared before and after combinatorial treatments. Results: The systolic pres-
sure (SBP) and diastolic pressure (DBP) after treatment in both groups were significantly lower than those before 
treatment (P<0.05). Meanwhile, the levels of SBP and DBP in the experimental group decreased more obviously 
than those of the control group (P<0.05). Compared with those before treatment, the levels of serum TG and LDL-C 
were decreased, while HDL-C was increased in both groups. The level of serum hs-CRP in the experimental group 
was significantly lower than that in the control group 0.5~7 days after admission (P<0.05). The treatment effect in 
the experimental group was obviously better than that in the control group (P<0.05). No significant difference was 
detected in the incidence of Major Adverse Cardiovascular Events (MACE) and bleeding between the two groups 
(P>0.05). Conclusion: The combined use of aspirin and clopidogrel has been proved to be safe and has significant 
clinical efficacy and expected clinical application value in elderly ACS patients.
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Introduction

Acute coronary syndrome (ACS) is one of the 
most critical diseases in the emergency de- 
partment. It is due to the instability or rupture 
of plaque in coronary atherosclerosis, which 
induces platelet aggregation and adhesion, 
and further leads to the formation of coronary 
artery embolism. The acute, subacute myocar-
dial ischemia and necrosis of the myocardium 
caused by embolism result in the clinical syn-
dromes [1]. In recent years, the incidence rate 
and mortality rate of ACS in the elderly persons 
over 70 are increasing rapidly. ACS sets urgent-
ly and changes quickly with high mortality ra- 
te and serious complications, which seriously 
threatens the safety and life quality of the 
patients, and brings a strong burden to both 
the family and society [2-5]. Percutaneous cor-

onary intervention (PCI) has been regarded as 
one of the major treatments for ACS in recent 
years, but antiplatelet aggregation is still a 
timely and effective treatment for patients that 
are difficult to bear the risk of surgery or do not 
accept intervention due to financial pressure 
[6, 7]. Several studies have confirmed that elim-
inating platelet aggregation is the key for clini-
cal ACS treatment. Timely and effective anti-
platelet therapy can reduce the incidence of 
thrombotic events and improve the prognosis 
[8, 9]. Aspirin and clopidogrel are two common-
ly used antiplatelet drugs in clinic. They have 
some advantages including quick onset, safety 
and effectiveness. They are also the standard 
drugs recommended by authoritative guide-
lines worldwide [10, 11]. However, due to the 
age factor, there are usually many complica-
tions in elderly patients, such as diabetes, ch- 
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ronic renal insufficiency, and pulmonary dise- 
ases, which induce the significantly increased 
chance of bleeding. Therefore, there is no defi-
nite antiplatelet therapy for elderly patients 
with ACS [12, 13]. At present, aspirin or clopi- 
dogrel alone is mainly used as a clinical treat-
ment plan, but for the combined use of aspirin 
and clopidogrel on the efficacy and prognosis 
of patients, the research report is relatively 
rare. In this study, the therapeutic effects and 
adverse reactions of aspirin combined with 
clopidogrel were discussed. 

Materials and methods

General data

178 patients with ACS were collected between 
January 2017 and February 2018 in our hospi-
tal, including 74 cases with ST-segment eleva-
tion myocardial infarction (STEMI), 56 patients 
with non-ST-segment elevation myocardial in- 
farction and 48 patients with unstable angina. 
All patients were over 70 years old (76.58± 
3.62), including 103 males and 75 females. 
According to the number table method, pati- 
ents were randomized into the control and 
experimental group. In the control group, the 
average age was 77.03±3.84 yrs, including  
51 males and 38 females; in the experimental 
group, the average age was 76.35±3.68 yrs, 
including 52 males and 37 females. The stu- 
dy was approved by the hospital ethics com- 
mittee. 

Inclusion and exclusion criteria

Inclusion criteria: Compliance with the 2012 
American Heart Association (ACC)/American 
Heart Association (AHA) Guidelines for the dia- 
gnosis and treatment of Acute Coronary Syn- 
drome [14]; Age: more than 70 years. 

Exclusion criteria: Patients with bleeding ten-
dency or history of bleeding; patients who had 
taken aspirin and other antiplatelet aggrega-
tion drugs within one week before admission; 
patients who were allergic to test drugs; pa- 
tients complicated with severe liver dysfunc-
tion, recent gastrointestinal bleeding, conges-
tive heart failure and malignant tumors.

Therapeutic methods

Patients in both groups received the same rou-
tine treatment, using angiotensin-converting 
enzyme (ACEI) inhibitors, nitrates, calcium an- 

tagonists, beta-blockers, statins and 5000 U 
low molecular weight heparin sodium subcu- 
taneously (twice a day for 7 days). The control 
group received aspirin on the basis of the abo- 
ve conventional treatment (Production enter-
prises: JIU Ming Pharmaceutical Co., Ltd., 
Guangdong Province. Chinese medicine quasi 
character: H44021139. Specifications: 100 
mg × 30). The first dose was 300 mg/d, then 
reduced to 150 mg/d, and the administration 
lasted for 30 days. Patients in the experimen- 
tal group were administrated with clopidogrel 
based on the treatment of the control group 
(Manufacturing enterprise: Sanofi Winthrop In- 
dustrie. Chinese medicine quasi character: 
3200J8310. Specifications: 75 mg × 7 tablets/
box). The first dose was 150 mg/d, then 
changed to 75 mg/d, and was continued for 30 
days. 

Observation indexes

The height, weight, blood pressure and blood 
sugar were faithfully recorded. The fasting ve- 
nous blood was collected, and the serum was 
separated after centrifugation. The levels of 
TG, HDL-C and LDL-C were all measured using 
Hitachi 7060 automatic biochemical analyzer. 
Serum levels of high-sensitivity C-reactive pro-
tein (hs-CRP) were monitored before admission 
and 12 h, 1 d, 2 d and 7 d after admission. 
ELISA was used for detection, and the protocol 
was in accordance with the instructions of the 
kit. 

Effect evaluation

The evaluation was referred to the criteria of 
curative effect in NSTE-ACS guidelines for dia- 
gnosis and treatment. Markedly effective: the 
signs of patient’s clinical symptoms disappe- 
ared, while the electrocardiogram (ECG) recov-
ered or basically returned to normal. Effective: 
the clinical symptoms and signs improved, the 
degree of angina lessened, the times of attacks 
reduced, ST-segment in ECG increased more 
than 1 mm. Ineffectiveness: The symptoms 
and signs of the patients did not improve or 
became even worse, ECG abnormalities did  
not improve or was aggravated. Total effective 
rate = (effective + effective) number/total num-
ber × 100%. 

Adverse reactions

Major adverse cardiac events contain cardiac 
death and new onset myocardial infarction dur-
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Table 1. Comparison of general information between the two 
groups of patients

Control group 
(n = 89)

Experimental 
group (n = 89) t/χ2 P

Age 77.03±3.84 76.35±3.68 1.206 0.115
Gender (male/female) 51/38 52/37 0.023 0.879
BMI (Kg/m2) 23.82±4.93 24.07±5.41 0.322 0.374
Hypertension (n, %) 46 44 0.090 0.764
Diabetes (n, %) 21 24 0.268 0.605
Hyperlipidemia (n, %) 43 40 0.203 0.652
Smoking history (n, %) 37 40 0.206 0.650
platelet count (× 109) 180.52±40.16 178.35±38.92 0.366 0.357
APTT 30.57±5.75 31.84±5.86 1.459 0.073

ing treatment. The occurrence of Major Adver- 
se Cardiovascular Events (MACE) was com-
pared between the two groups, and the hemor-
rhages such as massive hemorrhage and mild 
hemorrhage were evaluated according to Th- 
rombolysis in Myocardial Infarction (TIMI) defi-
nition criteria. 

Statistical analysis

SPSS 17 statistical software was used for da- 
ta analysis and statistical comparison. Mea- 
surement data were presented as mean ± stan-
dard deviation, and the two independent sam-
ples T test was used for statistical analysis. 
Enumeration data were expressed by cases or 
percentages. The comparison of the rates was 
performed by the d2 test. P<0.05 was consid-
ered as statistically significant. 

Results

Comparison of general information between 
the two groups of patients

There was no significant difference in general 
information between the two groups, includ- 
ing age, sex, BMI, platelet count, APTT, hyper-
tension, diabetes mellitus, hyperlipidemia and 
smoking history (P>0.05) (Table 1). 

Blood pressure changes in patients before and 
after treatment in both groups

The levels of SBP and DBP in the two groups 
were significantly lower than those before treat-
ment (P<0.05). There was no significant differ-
ence in SBP and DBP between the two groups 
before treatment (P>0.05), however, the levels 
SBP and DBP in the observation group were sig-

the control group (P<0.05). There was no dif- 
ference in other indexes. Compared with those 
before treatment, the levels of serum TG and 
LDL-C were lower after treatment in the two 
groups, while the levels of HDL-C were higher 
(Table 3).

Monitoring of the level of serum hs-CRP in the 
two groups of patients

No significant difference could be observed in 
serum hs-CRP between the two groups before 
treatment (P>0.05). The level of hs-CRP of the 
two groups reached a peak at 24 hours after 
admission, and then gradually decreased. At 
0.5-7 days after admission, the level of hs- 
CRP in the experimental group was significantly 
lower than that in the control group (P<0.05) 
(Table 4 and Figure 1).

Analysis of the clinical efficacy of the two 
groups

The total effective rate of the experimental 
group (92.13%) was significantly higher than 
that of the control group (80.90%) (P<0.05) 
(Table 5). 

Adverse reactions in the two groups

In the control group, 1 patient died of cardio-
genic death, 2 patients suffered from new myo-
cardial infarction, 1 patient suffered from mild 
intracranial hemorrhage, and 5 patients suf-
fered from gastrointestinal bleeding, gingival 
bleeding and other minor bleeding. The occur-
rence of adverse reactions was 10.11%. In the 
experimental group, 1 patient died of cardiac 
arrest, 2 patients suffered from new myocardi-
al infarction, 2 patients suffered from mild 

nificantly lower than those in 
the control group after treat-
ment (P<0.05) (Table 2).

Comparison of blood lipid in-
dexes between the two groups 
before and after treatment

Before treatment, no significant 
difference could be detected in 
the levels of serum TG, HDL-C 
and LDL-C between control and 
experimental groups (P>0.05). 
After treatment, the level of 
serum LDL-C in the experimen-
tal group was lower than that in 
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Table 3. Comparison of blood lipid indexes between the two groups before and after treatment
TG HDL-C LDL-C

Before  
treatment

After  
treatment 

Before  
treatment

After  
treatment

Before  
treatment

After  
treatment

Control group 2.28±0.57 1.71±0.36* 1.10±0.31 1.21±0.29* 3.27±0.41 2.43±0.22*
Experimental group 2.25±0.61 1.63±0.32* 1.13±0.32 1.25±0.25* 3.23±0.44 2.07±0.35*
t 0.339 1.567 0.635 0.986 0.628 8.21
P 0.735 0.119 0.526 0.326 0.531 <0.001
Note: *P<0.05 vs. before treatment.

Table 2. Comparison of blood lipid indexes between the two groups before and after treatment
SBP DBP

Before treatment After treatment Before treatment After treatment
Control group 156.84±9.52 131.43±10.26* 97.14±10.23 85.25±9.32*
Experimental group 158.07±9.68 123.75±9.79* 96.85±9.64 79.38±9.84*
t 0.855 5.109 0.195 4.086
P 0.394 <0.001 0.846 <0.001
Note: *P<0.05 vs. before treatment.

Table 4. Comparison of serum hs-CRP levels between the two groups of patients
At admission 0.5 d 1 d 2 d 7 d

Control group 14.52±5.18 21.35±7.08* 30.66±6.54* 26.38±5.52* 21.24±6.76*
Experimental group 15.37±4.42 17.16±6.14* 23.79±7.83* 17.52±5.75* 12.26±5.83*
t 1.178 4.220 6.353 10.487 9.490
P 0.241 <0.001 <0.001 <0.001 <0.001
Note: *P<0.05 vs. at admission.

Figure 1. Comparison of serum hs-CRP levels between the two groups of 
patients. *P<0.05 vs. at admission. #P<0.05 vs. control group.

intracranial hemorrhage, and 7 patients suf-
fered from gastrointestinal hemorrhage, gingi-
val hemorrhage and other minor bleeding. The 
incidence of adverse reactions was 13.48%. 

No significant difference was 
detected in the MACE and bl- 
eeding rate between the two 
groups (P>0.05). 

Discussion

ACS is one of the acute criti- 
cal illnesses with high morbidi-
ty and mortality in clinic. The 
main causes of ACS are plate-
let aggregation and thrombo-
sis induced by rupture of co- 
ronary atherosclerotic plaque, 
resulting in embolism of vascu-
lar lumen which leads to seve- 
re myocardial ischemia and ne- 
crosis [16]. Medical experts all 
over the world agree that eli- 

minating platelet aggregation is the key to clini-
cal treatment of ACS [17, 18]. Aspirin and clopi-
dogrel are commonly used antiplatelet drugs in 
clinic. Aspirin is one of the widely used drugs in 
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Table 5. Comparison of clinical efficacy between the two groups 
of patients (n, %)

Markedly 
effective Effective Ineffective Total  

effective rate
Control group 37 (41.57) 35 (39.33) 17 (19.10) 72 (80.90)
Experimental group 61 (68.54) 21 (23.60) 7 (7.86) 82 (92.13)
χ2 4.816
P 0.028

the prevention and treatment of cardiovascu- 
lar and cerebrovascular diseases. It can not 
only inhibit the release of endogenous aden- 
osine diphosphate (ADP) and 5-hydroxytrypta-
mine (5-HT), but also significantly inhibit the 
release of platelets and improve the clinical 
symptoms and signs of cerebral thrombosis, 
angina pectoris and ischemic heart disease 
[19]. As an ADP receptor antagonist, clopido-
grel is a new type of antiplatelet thiophene py- 
ridine drugs, which can quickly inhibit platelet 
aggregation for a long time and alleviate coro-
nary thrombosis [20, 21]. In this study, for 
elderly patients with ACS over 70 years old, the 
clinical efficacy of combined treatment with 
two drugs was significantly better than that of 
aspirin alone, and no statistical significance 
could be found in the incidence of adverse 
events such as MACE and bleeding between 
the two regimens, which was similar to previ-
ous studies [13, 22], suggesting that the com-
bination of aspirin and clopidogrel has better 
application value and safety for elderly patients 
over 70 years old with ACS. 

Many studies have confirmed that hyperten-
sion and hyperlipidemia are risk factors for ACS 
[23]. Hypertension promotes coronary athero-
sclerosis, narrows lumens, and leads to ven-
tricular hypertrophy, which reduces myocardial 
blood supply. In addition, hypertension is pr- 
one to cause spastic contraction of the coro-
nary artery or rupture of atherosclerotic pla- 
que, leading to coronary artery occlusion, in- 
ducing ACS. Therefore, the blood pressure le- 
vel is one of the main indicators to evaluate  
the therapeutic efficacy of ACS. The blood pr- 
essure level of ACS patients can be decreased 
significantly after the symptoms of vasospasm 
or embolism are relieved. In this study, the lev-
els of SBP and DBP in both groups decreased 
significantly after 30 days, and the reduction  
in the experimental group was substantially 
greater. During the progression of ACS, unsta-

may be that macrophages infiltrate in suben- 
dothelial LDL and oxidize it to form oxidized  
low-density lipoprotein (ox-LDL) which is engulf- 
ed by scavenger receptor (SR) on the surface of 
macrophages, resulting in a large amount of 
cholesterol accumulated in cells to form foam 
cells and promote the formation of atherosc- 
lerotic plaques. After treatment, the process 
was relieved, and the level of LDL-C decreased 
[26, 27].

Hs-CRP is a systemic inflammatory response 
molecule synthesized by the liver. It has been 
found that hs-CRP can stimulate the release of 
a large number of inflammatory factors by mac-
rophages through mediating and regulating the 
uptake of LDL, aggravate inflammation in ath-
erosclerotic plaques, increase plaque fragility, 
exacerbate plaque rupture and erosion, and 
further promote the occurrence and develop-
ment of ACS [28]. The level of serum hs-CRP in 
patients with ACS increases rapidly after on- 
set, and it can increase by ten times in severe 
cases. The level of serum hs-CRP can be re- 
duced to the reference range in a short time 
after remission. Therefore, hs-CRP is the pre-
ferred marker for evaluating the degree of in- 
flammation in patients with coronary heart dis-
ease [29]. The results showed that the levels  
of hs-CRP in the two groups reached a peak 24 
hours after admission, and then gradually de- 
creased. The levels of serum hs-CRP at 0.5, 1, 
2 and 7 days after admission in the experimen-
tal group were significantly lower. These results 
suggest that aspirin combined with clopidogrel 
can significantly inhibit the increase of hs-CRP 
in elderly patients with ACS and effectively 
inhibit the inflammatory activity of atheroscle- 
rosis. 

As the sample size of this study is small and the 
observation time is short, the research results 
may be biased, so further research needs to 
expand the sample size and extend the obser-

ble atherosclerotic plaque may 
lead to dyslipidemia [25]. In this 
study, after treatment, the lev-
els of serum TG and LDL-C in 
both groups decreased, while 
the levels of HDL-C increased.  
In addition, the levels of serum 
LDL-C in the experimental gr- 
oup were lower than those in the 
control group. The mechanism 
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vation time to obtain more reliable conclu- 
sions.

In conclusion, the combination of aspirin and 
clopidogrel has a significant clinical efficacy on 
elderly ACS patients and has greater clinical 
value. 

Disclosure of conflict of interest

None.

Address correspondence to: Li Li, Department of 
Emergency Medicine, The First Affiliated Hospital  
of Zhengzhou University, No. 1 Jianshe East Road, 
Zhengzhou 450052, He’nan, China. Tel: +86-0371-
66913278; E-mail: wen0736336258@163.com

References

[1] Kip MMA, Noltes AM, Koffijberg H, IJzerman MJ 
and Kusters R. Improving early exclusion of 
acute coronary syndrome in primary care: the 
added value of point-of-care troponin as stated 
by general practitioners. Prim Health Care Res 
Dev 2017; 18: 386-397. 

[2] Nieuwsma JA, Williams JW Jr, Namdari N, 
Washam JB, Raitz G, Blumenthal JA, Jiang W, 
Yapa R, McBroom AJ, Lallinger K, Schmidt R, 
Kosinski AS and Sanders GD. Diagnostic accu-
racy of screening tests and treatment for post-
acute coronary syndrome depression: a sys-
tematic review. Ann Intern Med 2017; 167: 
725-735.

[3] Schwartz GG, Fayyad R, Szarek M, DeMicco D 
and Olsson AG. Early, intensive statin treat-
ment reduces ‘hard’ cardiovascular outcomes 
after acute coronary syndrome. Eur J Prev Car-
diol 2017; 24: 1294-1296. 

[4] González López-Valcárcel B, Librero J, García-
Sempere A, Peña LM, Bauer S, Puig-Junoy J, 
Oliva J, Peiró S and Sanfélix-Gimeno G. Effect 
of cost sharing on adherence to evidence-
based medications in patients with acute coro-
nary syndrome. Heart 2017; 103: 1082-1088. 

[5] Anadol R, Dimitriadis Z, Polimeni A, Wendling 
F, Gönner S, Ullrich H, Lorenz L, Weissner M, 
Munzel T and Gori T. Bioresorbable everolim-
us-eluting vascular scaffold for patients pre-
senting with non STelevation-acute coronary 
syndrome: a three-years follow-up1. Clin He- 
morheol Microcirc 2018; 69: 3-8. 

[6] Sirker A, Kwok CS, Kontopantelis E, Johnson T, 
Freeman P, de Belder MA, Ludman P, Zaman A 
and Mamas MA. Antiplatelet drug selection in 
PCI to vein grafts in patients with acute coro-
nary syndrome and adverse clinical outcomes: 
Insights from the British Cardiovascular Inter-

vention Society database. Catheter Cardiovasc 
Interv 2018; 92: 659-665. 

[7] Chu CY, Lin TH and Lai WT. The management 
and prognostic factors of acute coronary syn-
drome: evidence from the Taiwan acute coro-
nary syndrome full spectrum registry. Acta Car-
diol Sin 2017; 33: 329-338. 

[8] Kang HB, Choi M, Yoon SG, Cho YS and Je NK. 
In-hospital prescriptions of secondary-preven-
tion medications for post-acute coronary syn-
drome patients in South Korea. Int J Clin Phar-
macol Ther 2018; 56: 1-11. 

[9] Jobs A, Mehta SR, Montalescot G, Vicaut E, 
Van’t Hof AWJ, Badings EA, Neumann FJ, Kas-
trati A, Sciahbasi A, Reuter PG, Lapostolle F, 
Milosevic A, Stankovic G, Milasinovic D, Von-
thein R, Desch S and Thiele H. Optimal timing 
of an invasive strategy in patients with non-ST-
elevation acute coronary syndrome: a meta-
analysis of randomised trials. Lancet 2017; 
390: 737-746. 

[10] Ferri LA, Morici N, Bassanelli G, Franco N, Mis-
uraca L, Lenatti L, Jacono EL, Leuzzi C, Corra-
da E, Aranzulla TC, Colombo D, Cagnacci A, 
Prati F and Savonitto S. History of vasomotor 
symptoms, extent of coronary artery disease, 
and clinical outcomes after acute coronary 
syndrome in postmenopausal women. Meno-
pause 2018; 25: 635-640. 

[11] El Hajj MS, Jaam MJ and Awaisu A. Effect of 
pharmacist care on medication adherence 
and cardiovascular outcomes among patients 
post-acute coronary syndrome: a systematic 
review. Res Social Adm Pharm 2018; 14: 507-
520. 

[12] Nie XY, Li JL, Qin SB, Fu Y, Liang GK, Shi LW, 
Shao H, Liu J and Lu Y. Genetic mutations in 
PEAR1 associated with cardiovascular out-
comes in Chinese patients with acute coronary 
syndrome. Thromb Res 2018; 163: 77-82.

[13] Sibbing D, Aradi D, Jacobshagen C, Gross L, 
Trenk D, Geisler T, Orban M, Hadamitzky M, 
Merkely B, Kiss RG, Komócsi A, Dézsi CA, Holdt 
L, Felix SB, Parma R, Klopotowski M, Schwing-
er RHG, Rieber J, Huber K, Neumann FJ, 
Koltowski L, Mehilli J, Huczek Z and Massberg 
S. Guided de-escalation of antiplatelet treat-
ment in patients with acute coronary syndrome 
undergoing percutaneous coronary interven-
tion (TROPICAL-ACS): a randomised, open-la-
bel, multicentre trial. Lancet 2017; 390: 1747-
1757. 

[14] Howell SJ, Bui J, Thevakumar B and Amster-
dam EA. Utility of physician selection of cardiac 
tests in a chest pain unit to exclude acute coro-
nary syndrome among patients without a his-
tory of coronary artery disease. Am J Cardiol 
2018; 121: 825-829.



Aspirin and clopidogrel in the treatment of elderly acute coronary syndrome

4494 Int J Clin Exp Med 2020;13(6):4488-4494

[15] Ueland T, Åkerblom A, Ghukasyan T, Michelsen 
AE, Aukrust P, Becker RC, Bertilsson M, Him-
melmann A, James SK, Siegbahn A, Storey RF, 
Kontny F and Wallentin L. Osteoprotegerin is 
associated with major bleeding but not with 
cardiovascular outcomes in patients with 
acute coronary syndromes: insights from the 
PLATO (Platelet Inhibition and Patient Out-
comes) trial. J Am Heart Assoc 2018; 7: 9-12. 

[16] Tantry US, Navarese EP, Myat A and Gurbel PA. 
Selection of P2Y12 inhibitor in percutaneous 
coronary intervention and/or acute coronary 
syndrome. Prog Cardiovasc Dis 2018; 60: 460-
470.

[17] Aydin S, Eren MN, Yilmaz M, Kalayci M, Yardim 
M, Alatas OD, Kuloglu T, Balaban H, Cakmak T, 
Kobalt MA, Çelik A and Aydin S. Adropin as a 
potential marker of enzyme-positive acute cor-
onary syndrome. Cardiovasc J Afr 2017; 28: 
40-47. 

[18] Kratzer L, Noakes P, Baumwol J and Wrobel JP. 
Under-utilisation of β-blockers in patients with 
acute coronary syndrome and comorbid chron-
ic obstructive pulmonary disease. Intern Med J 
2018; 48: 931-936.

[19] Vaidya K, Arnott C, Martínez GJ, Ng B, McCor-
mack S, Sullivan DR, Celermajer DS and Patel 
S. Colchicine therapy and plaque stabilization 
in patients with acute coronary syndrome: a CT 
coronary angiography study. JACC Cardiovasc 
Imaging 2018; 11: 305-316. 

[20] Baktır AO, Doğan Y, Şarlı B, Şahin Ö, Demirci E, 
Akpek M, Özkan E, Arınç H and Sağlam H. Re-
lationship between serum 25-hydroxyvitamin 
D levels and the SYNTAX score in patients with 
acute coronary syndrome. Anatol J Cardiol 
2017; 17: 293-297. 

[21] Wang ZX, Wang CQ, Li XY, Ding Y, Feng GK and 
Jiang XJ. Changes of naturally occurring CD4(+)
CD25(+) FOXP3(+) regulatory T cells in pa-
tients with acute coronary syndrome and the 
beneficial effects of atorvastatin treatment. Int 
Heart J 2015; 56: 163-169. 

[22] Ten Berg JM, Zwart B, van’t Hof AWJ, Liem A, 
Waltenberger J, de Winter RJ and Jukema JW. 
Optimal duration of dual antiplatelet therapy 
after percutaneous coronary intervention or 
after acute coronary syndrome: practical les-
sons from a review. Neth Heart J 2017; 25: 
655-663. 

[23] Chapman AR and Mills NL. A single blood test 
to rule out acute coronary syndrome. Heart 
2018; 104: 632-633. 

[24] Grand’Maison S, Pilote L, Schlosser K, Stewart 
DJ, Okano M and Dayan N. Clinical features 
and outcomes of acute coronary syndrome in 
women with previous pregnancy complica-
tions. Can J Cardiol 2017; 33: 1683-1692. 

[25] Kubica J, Adamski P, Paciorek P, Ładny JR, Ka-
larus Z, Banasiak W, Kochman W, Gorący J, 
Wożakowska-Kapłon B, Navarese EP, Kleinrok 
A, Gil R, Lesiak M, Drożdż J, Kubica A, Filipiak 
KJ, Kaźmierczak J, Goch A, Grajek S, Basiński 
A, Szarpak Ł, Grześk G, Hoffman P, Wojakowski 
W, Gąsior Z, Dobrzycki S, Siller-Matula JM, Wit-
kowski A, Kuliczkowski W, Gruchała M, Timler 
D, Opolski G, Dudek D, Legutko J, Zielińska M 
and Wójcik J. Anti-aggregation therapy in pa-
tients with acute coronary syndrome-recom-
mendations for medical emergency teams. Ex-
perts’ standpoint. Kardiol Pol 2017; 75: 
399-408. 

[26] Bebb O, Smith FG, Clegg A, Hall M and Gale CP. 
Frailty and acute coronary syndrome: a struc-
tured literature review. Eur Heart J Acute Car-
diovasc Care 2018; 7: 166-175. 

[27] Bork CS, Al-Zuhairi KS, Hansen SM, Delekta J 
and Joensen AM. Accuracy of angina pectoris 
and acute coronary syndrome in the Danish 
National Patient Register. Dan Med J 2017; 
64: 369-343. 

[28] Lingel JM, Srivastava MC and Gupta A. Man-
agement of coronary artery disease and acute 
coronary syndrome in the chronic kidney dis-
ease population-A review of the current litera-
ture. Hemodial Int 2017; 21: 472-482. 

[29] Gonzalez-Pacheco H, Vargas-Alarcon G, Ange-
les-Martinez J, Martinez-Sanchez C, Perez-
Mendez O, Herrera-Maya G, Martinez-Rios MA, 
Peña-Duque MA, Posadas-Romero C and 
Fragoso JM. The NLRP3 and CASP1 gene poly-
morphisms are associated with developing of 
acute coronary syndrome: a case-control 
study. Immunol Res 2017; 65: 862-868. 


