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Abstract:
							                           
INTRODUCTION In Cuba, 29,939 deaths from ischemic heart disease were recorded in 2020. Myocardial revascularization surgery and percutaneous coronary intervention are well-established methods of treating patients with multivessel coronary artery disease. These methods can reduce overall deaths, but choosing the optimal strategy for treating left main coronary ischemia is a source of debate among specialists.OBJECTIVE Estimate survival and major cardiac and cerebrovascular events in patients treated with percutaneous coronary intervention versus myocardial revascularization surgery and their relationships with pre-existing patients’ clinical and angiographic characteristics.

METHODS We conducted a retrospective cohort study in 41 patients; 35 men and 6 women aged 40–85 years who had been diagnosed with multivessel coronary artery disease and treated with percutaneous coronary intervention (n = 17) or myocardial revascularization surgery (n = 24) at the Medical–Surgical Research Center in Havana, Cuba, in 2016. The main variable under consideration was the occurrence of major adverse cardiovascular events over a four-year period following these interventions. We collected clinical and angiographic characteristics, and used the Kaplan–Meier test to calculate survival curves. Survival probabilities were compared using the log-rank test. A value of p <0.05 was considered statistically significant. The Cox proportional hazards model was used to estimate the hazard ratio, with 95% confidence intervals used for both procedures.

RESULTS There were a total of 20 major adverse cardiovascular events, 75% (15/20) of which occurred in patients who underwent percutaneous coronary intervention and 5% in patients who had myocardial revascularization surgery. The probability of survival was 70.6% in surgery and 37.5% in interventionism; p = 0.043; hazard ratio 1.58 (95% confidence interval 0.987–2.530), p = 0.047. The need to repeat a revascularization procedure was the only major cardiovascular event that showed significant differences between methods (log-rank p = 0.015), and was more frequent in percutaneous intervention.

CONCLUSIONS Myocardial revascularization surgery offers a better chance of survival than percutaneous coronary intervention. Major adverse cardiovascular events are more frequent in patients with coronary interventionism, due to the need to repeat revascularization.
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INTRODUCTION

In Cuba, 29,939 people died in 2020 from heart disease, at a rate of 267.3 per 100,000 population. Of these, 18,572 died from ischemic-type diseases.[1] Among ischemic heart diseases, multivessel coronary artery disease is a heterogenous group, due to its anatomical and functional complexity. This requires a similarly complex approach to treatment that focuses on each patient’s individual characteristics when choosing the best available therapeutic strategy.

Myocardial revascularization surgery (MRS) or percutaneous coronary intervention (PCI) are common methods used in treating these patients, but the ideal method for multivessel coronary artery disease or ischemia of the left main coronary artery (LMCA) is controversial among interventional cardiologists and cardiovascular surgeons. Although clinical practice guidelines lean toward MRS, decisions on treatment options changed for many patients after PCI was introduced.[2]

The Cuban cardiocenter network practices both revascularization methods, but few reports are available on long-term survival for the two procedures. We set out to estimate survival and major adverse cardiac and vascular events (MACE) in patients treated with PCI or MRS, and the relationships these events have with patients’ clinical and angiographic characteristics prior to both procedures.




METHODS

Study type and sampling We carried out a cohort study in 41 patients; 35 men and 6 women aged 40–85 years, who were diagnosed with either three-vessel coronary artery disease or LMCA, treated with percutaneous coronary intervention (n = 17) or myocardial revascularization surgery (n = 24) at the Medical–Surgical Research Center (CIMEQ) in Havana, Cuba, in 2016. MRS was performed in most of the more complex lesions. Patients were followed up for 48 months after PCI or MRS.


Inclusion criteria

	
Patients undergoing revascularization for the first time with three-vessel arterial disease or LMCA



	
Patients with stenoses ≥50.0% in vessels 1.5 mm in diameter








Exclusion criteria

	
Patients who underwent previous interventions (PCI or MRS)



	
Patients with ST-segment elevation acute myocardial infarction (MI)



	
Patients with MRS concomitant with other types of cardiac or vascular surgery







PCI patients had either conventional or paclitaxel-eluting stents (a drug limiting growth of scar tissue after stent placement).

The primary focus was MACE, defined as: death from any vascular cause, cerebrovascular events, MI, or the need for repeat revascularization. MI was defined by the fourth universal definition[3] and cerebrovascular disease was defined as a focal neurological deficit lasting  >72 hours. Demographic, clinical and angiographic variables were examined. The anatomical complexity of coronary artery disease (CAD) was graded by SYNTAX scoring.[4]

Data were obtained from medical records, MRS operation reports, PCI reports and followup records.

Statistical analysis MACE-free survival curves were constructed using the Kaplan-Meier method. Survival probabilities were compared using the log-rank test. A value of p <0.05 was considered statistically significant. Cox proportional hazards modeling was used to estimate hazard ratios (HR) using 95% confidence intervals (CI), comparing PCI and MRS.

Ethics This research was approved by CIMEQ’s research ethics committee and followed the principles outlined in the Declaration of Helsinki. Written informed consent was obtained from patients before inclusion in the study. Identifying information was kept confidential.




RESULTS

Participants’ mean age was 62.2 years; 15% of patients were older than 75. Heart failure prior to revascularization was the only clinical variable that demonstrated a clear association with the chosen procedure. The angiographic variables showing notable differences between groups were total occlusions, bifurcation/trifurcation, severe calcification and tortuosity. The SYNTAX scores were higher in patients with coronary artery bypass grafting (MRS) (Table 1).




Table 1




Table 1: Baseline clinical and angiographic patient characteristics









	Characteristic
	MRS group (n = 17)
	PCI group (n = 24)
	Total n = 41



	Age (median) (SD)
	60.0 (8.2)
	64.7 (11.5)
	62.2 (10.2)



	Male sex n (%)
	16 (94.1)
	19 (79.2)
	35 (85.4)



	Female sex n (%)
	1 (5.9)
	5 (20.8)
	6 (14.6)



	Risk factors n (%)



	Diabetes mellitus
	4 (23.5)
	4 (16.6)
	8 (19.5)



	Hypertension
	14 (82.3)
	18 (75.0)
	32 (78.0)



	Smoker
	15 (88.2)
	16 (66.6)
	31 (75.6)



	Dyslipidemia
	8 (47.0)
	6 (25.0)
	14 (34.1)



	Medical record n (%)



	Previous MI
	6 (35.2)
	12 (50.0)
	18 (43.9)



	cardiac insufficiency
	6 (35.2)
	1 (4.1)
	7 (17.0)



	Clinical presentation n (%)



	Unstable angina
	4 (23.5)
	12 (50.0)
	16 (39.0)



	Stable angina
	11 (64.7)
	10 (41.6)
	21 (51.2)



	Asymptomatic with positive test
	2 (11.7)
	2 (8.3)
	4 (9.8)



	SYNTAX median (SD)
	33.6 (9.02)
	21.7 (8.0)
	26.6 (10.2)



	Median number of lesions (SD)
	3.5 (1.2)
	4.4 (1.7)
	3.8 (1.5)



	Diffuse disease n (%)
	14 (82.3)
	19 (79.1)
	33 (80.4)



	Coronary disease extension n (%)



	Only 3 vessels
	5 (29.4)
	14 (58.3)
	19 (46.3)



	LMCA
	0 (0.0)
	2 (8.3)
	2 (4.9)



	LMCA + 1 vessel
	1 (5.9)
	0 (0.0)
	2 (4.9)



	LMCA + 2 vessels
	6 (35.3)
	4 (16.7)
	10 (24.4)



	LMCA + 3 vessels
	5 (29.4)
	4 (16.7)
	8 (19.5)



	Total occlusion (n)*
	15
	13
	28



	Bifurcation/ Trifurcation (n)*
	20
	13
	33



	Thrombi (n)*
	0
	2
	2



	Severe calcification (n)*
	13
	5
	18



	Ostial aortic injury (n)*
	6
	8
	14



	Length >20 mm (n)*
	25
	36
	61



	Tortuosity (n)*
	14
	2
	16














* Referring to total lesions
LMCA left main coronary artery
MI myocardial infarction
MRS myocardial revascularization surgery
PCI percutaneous cardiac intervention
SD standard deviation
Note SYNTAX scores were calculated from data analyzed in the catheterization laboratory








Most complex injuries (64.7%) included LMCA plus two or three additional vessels (Table 1).

Median followup was 30 months (with an interquartile range of 4–48 months). At the end of the 4-year study period, there were 20 MACE; 75% (15/20) in PCI patients and 25% (5/20) in MRS patients. The probability of survival at the end of the followup period was 70.6% in MRS patients and 37.5% in PCI patients.

In the survival analysis, HR = 1.58 (95% CI: 0.987–2.530) (Figure 1).
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Figure 1



Figure 1:  Myocardial revascularization surgery and percutaneous coronary intervention patient survival






MRS: Myocardial revascularization surgery

PCI: Percutaneous coronary intervention











In PCI patients, MACE included the need for repeat revascularization (60%; 9/15), death from any cause (26.7%; 4/15) and MI (13.3%; 2/15). In MRS, MACE included death from any cause (40%; 2/5), cerebrovascular disease (40%; 2/5), and the need for repeat revascularization (20%; 1/5).




DISCUSSION

Although there are protocols and resources guiding these procedures in high-income countries, there have been no studies in Cuba evaluating long-term results of the two revascularization methods. Accordingly, this study—although limited to Cuba—could prove useful to low- and middle-income countries where PCI has been more accessible.

Since the publication of the SYNTAX study in 2009, attempts have been made to relate pre-existing clinical and angiographic variables to revascularization methods.[5] In the present study, we found an association with age and heart failure. Left ventricular ejection fraction deterioration has been reported as a good independent predictor of death and other major adverse events after revascularization, and particularly surgery. It is common to include this variable in predictive models.[6] In a meta-analysis comparing revascularization methods, Hlatky found age and diabetes mellitus to be associated with the choice of revascularization method.[7]

In several studies, angiographic variables showed stronger associations with the revascularization methods than clinical variables.[5,7] Among the angiographic variables associated with revascularization, lesion lengths >20 mm were an exception, which may be due to the fact that this variable is imprecise and exhibits high interobserver variability, as reported by Mohr.[8] These variables seem to have a greater influence on patients treated with PCI, likely related to greater anatomical complexity.

A SYNTAX study with a 5-year followup showed a higher MACE incidence in the PCI group than the MRS group (37.5% vs. 24.2%, p <0.001). Death/acute stroke/MI were higher in the PCI group (22% vs. 15.0% in MRS, p <0.001), with significant differences in all causes of death and in occurrence of angina during followup. The need for  repeat revascularization was higher among PCI patients.[9]

The SYNTAX study was the first to evaluate survival after PCI with drug-eluting stents, as compared with MRS. After a 10-year followup period, proportions of all-cause deaths between PCI and MRS were similar. Subgroup analyses showed MRS had significantly fewer all-cause deaths in patients with three-vessel artery disease, but not in patients with LMCA disease.[10]

Occurrence of MACE was less frequent after MRS, mainly due to the need for repeat revascularization in PCI patients, and there were no differences in the categories of MI, death from any cause, or cerebrovascular disease. The difference in the need for  repeat revascularization could be due to the type of stent used in PCI, but we did not include this variable in our analysis. A randomized prospective longitudinal study of 318 patients—159 assigned conventional stents and 159 assigned paclitaxel-eluting stents—with a followup of 3 years, concluded that although patients who received paclitaxel-eluting stents had a greater probability of survival, “they evolved similarly in terms of MI incidence, death from any cause, and stent thrombosis.”[11]

The only Cuban study that compares the two strategies in 178 patients (87 PCI and 91 MRS), after a 2-year followup, found higher rates of cardiac mortality and MI in MRS and greater need to repeat revascularization in PCI, and concluded that there were no differences in survival between the two strategies.[12] However, the researchers did not perform a log-rank test for this variable, and the periods of followup and intervention for the two strategies were not simultaneous and this is a potential source of bias.

The main limitation of this study is its quasi-experimental design and the fact that it is based on a retrospective cohort. The typical random assignment of clinical trials is not feasible in this type of study. Other limitations include the lack of stratification by cause of death (as this information was not available), which also limited more rigorous control of confounding variables. We also did not compare the use of conventional stents and drug-eluting stents in PCI patients.

CONCLUSIONS

Patients with multivessel coronary artery disease or ischemia of the left main coronary artery have a better chance of survival if they undergo myocardial revascularization surgery than if they undergo percutaneous coronary intervention. The number of major adverse cardio-cerebrovascular events is greater in patients with coronary interventionism, relating to the need for repeat revascularization.
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