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Abstract

Background: To study the possibility and characteristics of long-term standard dose statin-induced stenosis regression in middle-aged and elderly patients with coronary heart disease (CHD).

Methods: The study patients were those with CHD admitted to our hospital from 2010 to 2019. All patients underwent computed tomography angiography (CTA) scanning and were diagnosed with a regression of stenosis.

Results: Thirty-one patients (24 males and 7 females) with an average age of 64.7±1.8 years were reexamined by CTA at a mean of 18.6±1.9 months after the initial examination. The left anterior descending (LAD) coronal artery stenoses were significantly regressed.

Conclusion: In middle-aged and elderly patients with CHD, a long-term and standard dose statin treatment may lead to the regression of coronary artery stenosis.
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INTRODUCTION
In the treatment of coronary heart disease (CHD), antiplatelet drugs, HMG-CoA reductase inhibitors (statins), angiotensin-converting enzyme inhibitors (ACEI), and beta receptor blockers (βRB) can improve the prognosis. However, few studies have reported on the clinical effect of these drugs on coronary artery stenosis. The limited studies typically report the use of coronary angiography and intravascular ultrasound, whereas the use of noninvasive coronary computed tomography angiography (CTA) is reported less frequently. Compared with the gold standard of coronary angiography, the use of coronary CTA has increased by up to 96% in the diagnosis of CHD [1-6]. 

In 2013, our department Director, Feng Liu, treated a patient with CHD with pravastatin (40mg, once nightly). After the patient's symptoms improved, he reexamined the patient with coronary CTA and found that more than 90% of the original stenosis had completely disappeared. He then had the idea of making further observations of the therapeutic effect of statins on various degrees of coronary stenosis. 

Many outpatients and inpatients in the geriatrics department of our hospital have complaints of chest tightness and chest pain symptoms but have no indication of a need for emergency percutaneous coronary intervention (PCI). For the newly diagnosed patients, we should aim to recommend a coronary CTA examination. If diagnosed with coronary artery stenosis and CHD, they should accept the routine treatment recommended by the guidelines. Coronary CTA is recommended when the condition is stable for about one year. If coronary artery stenosis does not meet the diagnostic criteria of CHD, if other risk factors are present, and if the patient has no contraindication for the use of statins, we suggest the use of a conventional dose of statins and a repeat and reevaluation of the coronary CTA after about 1 year. 

In the present study, a total of 31 patients who took a conventional dose of statins for 18.6±1.9 months and completed two coronary CTA evaluations before and after coronary angiography met the requirements of reversing stenosis.

CLINICAL DATA
1. General patient information 

The patients included 24 males and 7 females with an average age of 64.7 ± 1.8 years. nAccording to the CHD classification, 15 cases were stable angina pectoris, 12 cases were unstable angina pectoris, 1 case was occult CHD, 1 case was ischemic cardiomyopathy, and 2 cases were only coronary artery stenosis. Among the 31 patients, 21 had hypertension history and 13 had diabetes mellitus or impaired glucose tolerance. In all, 4 patients took oral pravastatin (40 mg), 8 patients took rosuvastatin (10 mg), 12 patients took atorvastatin (20 mg), 1 case took atorvastatin (10 mg), 1 case took simvastatin (20 mg), 1 case took pivastatin (2 mg), and 4 cases changed two or more statins before and after treatment. None of the patients took any lipid-lowering drugs other than statins during the treatment. The average interval from the first CTA examination to the reexamination was 18.6 ± 1.9 months.
2. Follow-up of coronary CTA 

All 31 patients underwent coronary CTA with an Aquilion One 320 slice CT. At the same time, blood samples were taken to measure cholesterol and triglyceride (TG) levels. After reexamination, if the stenosis of one or more coronary branches was decreased from > 70% to less than 50%, or if the stenosis was 50–70%, or if the stenosis degree was reduced by more than 30% compared with the previous value, then stenosis was deemed to be reversed [7-8]. A paired t-test was used to compare the values before and after the reexamination, with P < 0.05 indicating a significant statistical difference. The cardiac function (left ventricular ejection fraction [LVEF], left ventricle at end-diastole [LVDd], and cardiac output [CO]) had no obvious deterioration or improvement. The degree of stenosis of the main coronary branches was significantly improved. The degree of stenosis of the left anterior descending branch was significantly reduced from 48.7 ± 5.7% to 33.4 ± 4.4% (P = 0.04). The average degree of stenosis of the left circumflex artery decreased from 31.8 ± 6.2% to 23.8 ± 5.5%. No significant difference was observed in the left circumflex artery (P = 0.34). The mean degree of stenosis of the right coronary artery decreased from 37.2 ± 5.9% to 24.5 ± 4.4%, and no significant difference was noted in the right coronary artery (P = 0.09). 
3. Follow-up of blood lipid efficacy 

The comparison of blood lipid levels determined at the same time as the CTA. Comparison of the changes in blood lipids with a paired t-test indicated a statistically significant difference (P < 0.05). The levels in low density lipoprotein (LDL-C, 2.48 ± 0.21 vs. 2.28 ± 0.15 mmol/L), high-density lipoprotein (HDL-C, 1.08 ± 0.05 vs. 1.08 ± 0.06 mmol/L), total cholesterol (TC, 6.70 ± 3.59 vs. 3.33 ± 0.34 mmol/L) and triglyceride (TG, 3.48 ± 0.35 vs. 3.23 ± 0.30 mmol/L) showed no significant changes compared with those at the initial diagnosis (P > 0.05).

DISCUSSION
CHD includes a series of symptoms of acute myocardial ischemia, chronic ischemia, or paroxysmal ischemia caused by coronary artery stenosis or spasm or to plaque rupture due to coronary atherosclerosis. The idea behind curing coronary heart disease should be to reduce or eliminate coronary stenosis and to control coronary atherosclerosis. Percutaneous coronary stent implantation, rotational milling of the stenosis site, and coronary artery bypass grafting are commonly used external intervention methods. The basis of external interventions should be basic drug treatment, and statins are one of the usual drugs administered to improve the prognosis. 

Atherosclerosis is mainly caused by dyslipidemia and vasculitis. Statins can effectively regulate blood lipids, inhibit vascular inflammation, and improve endothelial function, thereby stabilizing or even reversing coronary atherosclerosis [9]. A number of studies have shown that intensive statin lipid-lowering therapy can delay or even reverse atherosclerosis [10-13]. In the East Asian population, conventional-dose statins may also reverse plaque [14-15]. However, few reports have examined whether the use of conventional statins can reduce stenosis. 

In 2013, we found a case of coronary artery stenosis reversal by coronary CTA after one year of a conventional dose of pravastatin. We have since summarized 31 cases of elderly patients with coronary stenosis reversal confirmed by CTA review in our department since 2010, and we have analyzed their characteristics. In view of the fact that most of these patients admitted to our department are middle-aged or elderly patients, the risk of adverse reactions should be considered regarding the treatment with statins. For this reason, the treatment dose is typically the conventional dose specified in the guidelines. The average age of these 31 patients was 64.7 ± 1.8 years old, and the average application time was 18.6 ± 1.9 months. After long-term regular doses of statins, all patients showed results indicating a reversal of coronary artery stenosis.

Low density lipoprotein cholesterol (LDL-C) is an important promoter of atherosclerosis. A number of large-scale, multicenter, randomized double-blind trials have confirmed that statins, as the core drugs for primary and secondary prevention of atherosclerotic cardiovascular disease (ASCVD), can reduce the incidence of adverse cardiovascular events. A meta-analysis showed that the clinical cardiovascular benefits of statins depended on the decrease in LDL-C and had no relationship with the type of statins [16] .Our results showed that the low-density lipoprotein level of the selected patients did not significantly decrease during the observation period after long-term oral statin use. This difference may reflect the fact that the selected patients had been treated with statins for a long time at the beginning of the observation, so their blood lipids had stabilized at a certain level. In addition, the serum levels of HDL, TC, and TG did not change significantly during the observation period. On the one hand, long-term use of statins plays an important role in the secondary prevention of coronary heart disease. On the other hand, the patient may benefit from the lipid-lowering effects of statins, such as their anti-inflammatory effect, improvement of endothelial function, etc. Patients with CHD need to adhere to their statins regimen to benefit from the secondary prevention roles of these drugs.

In terms of diagnosis and efficacy, a variety of imaging detection methods can directly assess the severity and progression of coronary artery stenosis plaque. Compared with coronary CTA, coronary angiography is still the "gold standard" for the diagnosis of coronary heart disease. Although intravascular ultrasound (IVUS) and optical coherence tomography (OCT) have their own benefits[17] ,the advantages of coronary CTA lie in its noninvasive nature, its relatively lower cost, and its faster speed, which make it more conducive for screening and follow-up of the CHD population. In patients with acute chest pain, a CT examination can reveal whether a cerebral embolism is present along with a pulmonary embolism. The coronary calcification score and fractional flow reserve (FFR) data of CTA are also closely related to the patient’s prognosis. At present, ischemia evaluation is expected to further enhance the role of CTA as an important examination method in patients with CHD. This is the reason why we chose coronary CTA as the method to evaluate the reversal of stenosis.

The existing large-scale clinical trials rarely include elderly patients; therefore, the clinical efficacy and safety of statins need more evidence-based medicine. The long-term use of statins in elderly patients, in particular, needs to be assessed for possible risks, which can include transient or persistent liver damage, myalgia (and even rhabdomyolysis), a slightly increased risk of diabetes, and mild to moderate peripheral and central nervous system symptoms. However, our treatment of 31 elderly patients showed that if we use conventional doses of statins and pay close attention to the level of liver transaminase and creatine kinase, to the blood glucose level, and to possible symptoms of these patients, most elderly patients can tolerate any adverse events that may occur by changing the type of statins, reducing the dosage, or adjusting other oral drugs. The benefits will far outweigh the risks.

The 31 patients with coronary artery stenosis including CHD were treated with a conventional dose of statins. Through long-term follow-up, in addition to the obvious control of symptoms and stable clinical condition, the improvement in coronary CTA provides us with a first-line hope of curing chronic heart disease through drugs.
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