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INTRODUCTION
Coronary artery bypass grafting (CABG) is the most 
reliable and effective method of restoration of impaired 
coronary blood flow in patients with stable coronary artery 
disease (CAD), especially in the case of multi-vessel coro-
nary lesions. The course of coronary atherosclerosis and the 
risk of cardiovascular events after surgical revascularization 
of myocardium may depend on compliance with guidelines 
on basic medical treatment of stable CAD  [1-3]. It always 
includes antiplatelet drugs (acetylsalicylic acid (ASA), often 
in combination with clopidogrel), statins, and in most cases 
– renin-angiotensin system (RAS) blockers (angiotensin con-
verting enzyme inhibitors (ACEI) or angiotensin-ІІ receptor 
blockers [АRBs]) [1, 2]. In the presence of left ventricular (LV) 
systolic dysfunction and heart failure (HF), beta-blockers 
(BB) and mineralocorticoid receptor antagonist [1, 2, 4] are 
indicated.

There is still a significant gap between evidence-based med-
icine and actual clinical practice, which is largely due to the 
insufficient risk factor correction and poor adherence to drug 
therapy [5-7]. Only a few studies of the long-term survival 

prognosis of patients after elective surgical revascularization 
of the myocardium have been carried out in the context of 
the real use of pharmacotherapeutic agents for secondary 
prevention of cardiovascular events [3, 8-10]. Such studies 
are crucial for the developement of recommendations on 
dosing of certain groups of basic drugs and establishment of 
duration of their use.

THE AIM 
Aim of the study was to determine the role of adherence 
to the guidelines on basic pharmacotherapy in prevention 
of late major adverse clinical events (MAEs) in patients 
with stable CAD for three years following isolated CABG.

MATERIALS AND METHODS 
A prospective, single-centre study analyzed data from a 
clinical and instrumental examination of 251 consecutive 
patients with stable CAD, selected for isolated CABG in 
2011-2016, with available data of a three-year follow-up.
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ABSTRACT
The aim: To determine the role of adherence to the guidelines on basic pharmacotherapy in prevention of late major adverse clinical events (MAEs) in patients with stable CAD 
for three years following isolated CABG.
Materials and methods: A prospective single-centre study included 251 consecutive patients with stable CAD (mean age (61±9) years, 218 (86.9%) males), after isolated 
CABG. In three years MAЕs occurred in 55 (21.9%) patients. The data on pharmacotherapy at follow-up were obtained in 250 patients: 196 (78.4%) patients without MAEs (at 
scheduled visit) and 54 (21.6%) patients with MAEs (based on in-hospital or archive data).
Results: Basic CAD pharmacotherapy after CABG was comparable in MAEs vs. no-MAEs groups, with the vast majority of patients receiving guideline-recommended therapy with 
angiotensin-converting enzyme inhibitors (ACEII) or angiotensin-II receptors blockers (ARBs), statins and antiplatelet drugs. At three years follow-up, MAEs group, as opposed 
to no-MAEs group, was characterized by the lower usage of ACEII/ARBs (68.5% vs. 87.2%, respectively; p=0,001) and statins (59.3% vs. 86.7%, respectively; p<0,001), as well 
as basic triple therapy (ACEII or ARBs/statins/antiplatelet drugs: 35.2% vs. 70.4%, respectively [p<0,001]).
Conclusions: At three – year follow-up MAEs in patients with stable CAD after CABG were associated with more frequent discontinuation of previously prescribed basic 
pharmacotherapy, namely ACEII/ARBs and statins, as well as triple therapy (ACEII/ARBs, statins and antiplatelet drugs).
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The study was conducted in compliance with the basic 
provisions of the Council of Europe Convention on Human 
Rights and Biomedicine, World Medical Association Dec-
laration of Helsinki on the ethical principles of conducting 
human medical research and current regulations of the 
Ministry of Health of Ukraine. The protocol of the study 
was approved by the local ethics commission. All patients 
signed an informed consent to participate in the study.

The study did not include patients in their first month 
after acute coronary syndromes, as well as those with any 
condition that made it impossible to perform CABG. In 
addition, patients were excluded whose CABG was com-
bined with prosthetics of heart valves.

Among the evaluated patients there were 218 (86.9%) 
men and 33 (13.1%) women aged 39 to 92, mean age (mean 
± standard deviation) (62±9) years.

242 (96.4%) patients were diagnosed with stable exer-
tional angina: grade II in 33 (13.6%) patients, grade III 
– 162 (67.0%) patients, grade IV – 47 (19. 4%) patients. 
Postinfarction cardiosclerosis was registered in 196 (78.1%) 
patients. 40 (15.9%) of the evaluated patients had a recur-
rent myocardial infarction, 56 (22.3%) had left ventricular 
aneurysm. Сoronary arteries stenting (CAS) had been per-
formed earlier in 14 (5.6%) patients. 245 patients (97.6%) 
presented signs of chronic HF at rest.

238 (94.8%) patients had hypertension: 3 (1.3%) patients 
– stage II -, 235 (98.7%) – III. A past history of stroke or 
transient ischemic attack were found in 27 patients (10.8%).

Atrial fibrillation was registered in 32 (12.8%) patients: 
16- paroxysmal, 4 – persistent, 12 patients – permanent. 
In addition, atrial flutter was found in 2 (0.8%) patients.

Type 2 diabetes mellitus (DM) was diagnosed in 72 
(28.7%) patients: mild – 8 (11.1%), moderate – 31 (43.1%), 
severe – 33 (45.8%). Among them, in 7 (9.7%) patients, gly-
cemic control was considered compensated, in 46 (63.9%) – 
subcompensated, in 19 (26.4%) – decompensated. Chronic 
obstructive pulmonary disease was detected in 6 (2.4%), 
bronchial asthma – in 3 (1.2%) patients. Signs of chronic 
kidney disease (CKD) according to KDIGO criteria [11] 
were present in 75 (29.9%) patients.

In the perioperative period, all patients received phar-
macotherapy according to the current recommendations 
[2, 4, 12].

Venous grafts were implanted in the vast majority of 
patients (97.2%). In addition, 45 (17.9%) patients received 
arterial graft implantation. Along with CABG the following 
interventions were also performed: LV plastic repair – in 55 
(21.9%) patients; mitral valve plastic repair – 30 (12.0%); 
tricuspid valve plastic repair- 14 (5.6%); reduction of pap-
illary muscles – 3 (1.2%); interventricular septal plastic 
repair- 2 (0.8%); plastic repair of the interatrial septum – 1 
(0.4%). The vast majority of interventions (88.9%) were 
performed under artificial blood circulation (on-pump), 
with aortic cross-clamp (87.7%).

The pattern of cardiovascular pharmacotherapy at the 
end of hospital follow–up was as follows: 202 (80.5%) 
– ACEII, 16 (6.4%) – ARBs (total ACEII/ ARBs – 218 
[86.9%]), 173 (68.9% ) – mineralocorticoid-receptor an-

tagonists, 239 (95.2%) – BB, 51 (20.3%) – calcium channel 
blockers, 14 (5.6%) – thiazide / thiazide-like diuretics, 176 
(70.1%) – loop diuretics (in general, diuretics were pre-
scribed to 180 (71.7%) patients), 68 (27.1%) – amiodarone, 
248 (98.8%) – statins, 66 (29.3%) – nitrates / sydnone 
imines, 212 (84.5%) – ASA, 234 (93.2%) – clopidogrel (in 
general, anti-platelet therapy (APT) was prescribed to 249 
(99.2%) patients, dual antiplatelet therapy – 197 [78.5%]). 
In addition, oral anticoagulants were prescribed to 49 
(19.5%) patients, oral antihyperglycemic drugs – to 41 
(16.3%), insulin – to 18 (7.2%).

During a three-year follow-up of 251 patients the follow-
ing MAEs were registered: death – 11 (4.4%) (9 of them 
– related to cardiovascular causes); myocardial infarction 
– 4 (1.6%); unstable angina – 11 (4.4%); stroke – 5 (2.0%); 
decompensated HF – 20 (8.0%); sustained ventricular 
tachycardia – 3 (1.6%); repeat myocardial revascularization 
– 10 (4.0%); peripheral artery embolism- 1 (0.4%). To sum 
up, MAEs occurred in 55 (21.9%) patients.

Data on taking drugs in patients without MAEs were 
obtained at the scheduled follow-up visit of patient after 3 
years (36 months) following CABG. Data on pharmaco-
therapy of individuals with registered MAEs were received 
in the hospital admission process of patients undergoing the 
event itself, or from archival medical records. In carrying out 
the analysis of archival records, data on pharmacotherapy 
immediately preceding the date of the event were taken into 
account. Among 55 patients with MAEs one patient did not 
have pharmacotherapy data of the follow-up. Thus, the total 
sample of patients analyzed for the frequency of intake of 
certain classes of cardiovascular drugs during the follow-up 
made up 250 people: 196 (78.4%) no-MAEs patients and 54 
(21.6%) – with MAEs .

To assess patients’ adherence to the recommendations 
during the follow-up data on the use of a group of drugs 
were compared with the information about its prescription 
at the end of in-hospital stay. Based on these comparisons, 
the studied cohort of patients was divided into 4 categories: 
1) “0-0” – a group of drugs not prescribed at the end of the 
in-hospital stay, neither used in the follow-up at the end of the 
in-hospital stay; 2) “0-1” – a group of drugs not prescribed 
at the end of the in-hospital stay, though taken by patients 
at the repeated encounter during the follow-up; 3) “1-1” – 
the group prescribed at the end of the in-hospital stay; the 
patient continued to take it in the follow-up, (the indicator 
of “persistence” of administration [13]); 4) “1-0” – the group 
prescribed at the end of the in-hospital stay, yet not taken by 
patients in the follow-up.

Statistical analysis of the data was performed using the 
IBM SPSS Statistics v. 25.0 The comparison of the absolute 
and relative (%) frequency of detection of qualitative indi-
ces in independent samples was performed using Pearson’s 
χ2 criterion (in the “2x2” tables, taking into account the 
results of Fisher’s exact test [FET]), dependent samples – 
using McNemar’s test: Determination of the association of 
qualitative characteristics was carried out using the V-cri-
terion of Cramer (VC). The level of statistical significance 
was considered p <0,05.
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RESULTS
The analyzed cohort of patients was characterized by a high 
total level of ACEI/ ARBs prescription at the end of hospital 
follow-up in the comparable groups (Table I). However, in 
the MAEs group compared to the alternative group there 
was a lower proportion of patients taking RAS blockers in 
the follow-up dynamics.

In the analysis of various variants of ACEI/ ARBs use 
“trajectory” it was found that in the group with MAEs 
there was a greater proportion of patients from “0-0” and 
“1-0” categories. The “persistence” rate of ACEI/ ARBs use 
(“1-1”) was higher among the patients without any MAEs 
record during the three-year follow-up (Table I).

Whether prescription of ACEI/ ARBs is appropriate 
for patients with CAD after CABG is determined by the 
presence of concomitant arterial hypertension (AH), DM, 
left ventricular systolic dysfunction (LVSD) or CKD [1-3] 
in the vast majority of revascularized patients. Poor ad-
herence to the use of RAS blockers could affect a number 
of important clinical aspects of CAD patient management 
after CABG, lead to inadequate control of AH and lack of 
adequate neurohumoral blockade in the presence of HF, 
which probably increased the risk of MAEs. At the same 
time, discontinuation (or “non-prescription”) of ACEI/ 
ARBs in the follow-up could be conditioned by hypoten-
sion and worsening functional state of kidneys [1, 2, 4] in 
a number of patients.

Long-term use of statins and antiplatelet agents is a key 
aspect of drug therapy after revascularization procedures 

from the standpoint of influence on pathogenetic mech-
anisms of the onset and progression of atherosclerosis, 
as well as prevention of restenosis of grafts [20-23]. In 
the follow-up dynamics examined patients demonstrated 
significant differences in treatment with these drugs. In 
particular, at the end of the in-hospital stay statins were 
prescribed to the overwhelming majority of patients with-
out any significant differences in the comparable groups 
(Table II). However, a decrease in the frequency of use of 
these drugs was registered in the follow-up. Moreover, in 
the MAEs  group the proportion of patients who did not 
use statins in the follow-up was higher, both at the expense 
of a lower “persistence” (category “1-1”) and a significantly 
higher percentage of those who discontinued prescribed 
statin therapy earlier (category “ 1-0 “). Inadequate use of 
statins could increase the risk of adverse events after CABG 
in the long-term.

Previously data were obtained that statins reduce the 
risk of adverse cardiovascular events in the long-term 
after CABG, in particular in the context of inhibition of 
the venous grafts restenosis [1, 2, 14-17]. However, there 
remains a need to study the effects of statin therapy in the 
long-term follow-up following myocardial revasculariza-
tion [18]. Inadequate dosing and suboptimal adherence 
to statin therapy in managing patients after myocardial 
revascularization are issues still to be solved [19].

The included sample of 250 patients was characterized 
by almost full coverage of APT recommended at the end 
of hospital follow-up, in particular in groups without and 

Table І. Use of ACEI/ARBs at the end of in-hospital stay and in the follow-up, including the presence of MAEs .

Frequency of use In total
n=250

Without MAEs 
n=196

With MAEs 
n=54 р1

At the end of in-hospital stay, n (%) 217 (86,8) 174 (88,8) 43 (79,6) 0,109*

During the follow-up, n (%) 208 (83,2) 171 (87,2) 37 (68,5) 0,001

р2 0,223 0,710 0,182 -

Use in the follow-up **, n (%)

«0-0»z 16 (6,4) 9 (4,6) 7 (13,0)

0,011
«0-1» 17 (6,8) 13 (6,6) 4 (7,4)

«1-1»z 191 (76,4) 158 (80,6) 33 (61,1)

«1-0»z 26 (10,4) 16 (8,2) 10 (18,5)

Notes: р1 –significance of difference between groups without and with MAEs; р2 – significance of difference in the frequency of use of a class of drugs in 
the follow-up;    * – рFET ** − VC=0,211 (р=0,011); z –significance of difference in z-test

Table ІІ. Use of statins at the end of in-hospital stay and in the follow-up, taking into account the presence of MAEs 

Frequency of use In total
n=250

Without MAEs 
n=196

 With MAEs 
n=54 р1

At the end of in-hospital stay, n (%) 247 (98,8) 194 (99,0) 53 (98,1) 0,619

During the follow-up, n (%) 202 (80,8) 170 (86,7) 32 (59,3) <0,001

р2 <0,001 <0,001 <0,001 -

Use in the follow-up*, n (%)

«0-0» 3 (1,2) 2 (1,0) 1 (1,8)

<0,001«1-1»z 202 (80,8) 170 (86,7) 32 (59,3)

«1-0»z 45 (18,0) 24 (12,3) 21 (38,9)

Notes: р1 –significance of difference between groups without and with MAEs; р2 –significance of difference in the frequency of use of a class of drugs in 
the follow-up;    * − VC=0,289 (р<0,001); z –significance of difference in z-test
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with MAEs  (Table III). It should be noted that in the ma-
jority of cases during 6 months after CABG dual APT was 
used followed by monotherapy with ASA or clopidogrel.

Adherence to the use of APT was the highest among the basic 
pharmacotherapy agents for CAD. In both compared groups 
the overwhelming majority (about 90%) of patients continued 
to use APT (category 1-1) in the long-term follow-up.

The most sensitive indicator of compliance with post-
operative pharmacotherapy guidelines is the frequency 
of use of basic three-component combination therapy 
(ACEI inhibitor or ARBs / statin / antiplatelet [12]). In 
the general sample of patients this indicator was 85.2% at 
the end of in-hospital stay without significant differences 
in the comparable groups (Table IV). In the follow-up 
dynamics attention was drawn to the lower «persistence» 
of prescribed therapy in patients from MAEs group where 
only 38.1% (16 of 42 patients) continued to receive this 
combination immediately before the event (Table IV). In 
contrast, in the group of patients without late events, almost 
two thirds of patients continued to receive the prescribed 
basic treatment three years after CAD (74.2% (127 out of 
171 patients) versus 38.1% in the MAEs  group; p <0.001).

Inadequate use of the basic three-component combina-
tion therapy could be one of the factors associated with 
increased risk of MAEs in the long-term after CAD. It 
should be taken into account that a decrease in the frequen-

cy of basic three-component therapy in the follow-up was 
mainly due to the premature termination of therapy with 
RAS blockers and statins, rather than APT.

DISCUSSION
Poor adherence to medical treatment is a commonly recog-
nized problem in the management of patients with cardio-
vascular diseases. According to American researchers [20], 
annually 125,000 deaths which could have been otherwise 
prevented are associated with insufficient adherence to pre-
scribed drugs, since only about half of patients consistently 
adhere to the prescribed pharmacotherapy. Thus, long-term 
intake of basic pharmacotherapy and optimization of drug 
adherence are one of the key aspects for the improved clinical 
outcomes in treating patients with CAD.

Correspondence of prescriptions to existing guidelines 
and adherence to the recommended treatment are subopti-
mal and worse in patients who underwent CAD compared to 
those with CAS. In particular, the study by A. Pihno-Gomes 
et al. [3] shows significant differences in the frequency of 
use of a combination of four drugs (ACEII or ARBS / BB / 
statin / antiplatelet) and unsatisfactory levels of adherence 
to treatment following myocardial revascularization. Despite 
significant heterogeneity the best indicator of adherence 
to this combination at one year follow-up was only 56.7% 

Table ІІІ. Use of APT in general at the end of in-hospital stay and in the follow-up, taking into account the presence of MAEs  

Frequency of use In total
n=250

Without MAEs 
n=196

With MAEs 
n=54 р1

At the end of in-hospital stay, n (%) 248 (99,2) 195 (99,5) 53 (98,1) 0,327

During the follow-up, n (%) 227 (90,8) 180 (91,8) 47 (87,0) 0,280

р2 <0,001 <0,001 0,041 -

Use in the follow-up, n (%)

«0-0» 1 (0,4) 0 1 (1,9)

0,221
«0-1» 1 (0,4) 1 (0,5) 0

«1-1» 226 (90,4) 179 (91,3) 47 (87,0)

«1-0» 22 (8,8) 16 (8,2) 6 (11,1)

Notes: р1 –significance of difference between groups without and with MAEs ; р2 –significance of difference in the frequency of use of a class of drugs 
in the follow-up;    

Table IV. Use of the combination «ACEI or ARBs / statin / anti-platelet» at the end of in-hospital stay and in the follow-up, taking into account the 
presence of MAEs 

Frequency of use In total
n=250

Without MAES 
n=196

With MAES 
n=54 р1

At the end of in-hospital stay, n (%) 213 (85,2) 171 (87,2) 42 (77,8) 0,083

During the follow-up, n (%) 157 (62,8) 138 (70,4) 19 (35,2) <0,001

р2 <0,001 <0,001 <0,001 -

Use of the combination in the follow-up*, n (%)

«0-0»z 23 (9,2) 14 (7,1) 9 (16,7)

<0,001
«0-1» 14 (5,6) 11 (5,6) 3 (5,6)

«1-1»z 143 (57,2) 127 (64,8) 16 (29,6)

«1-0»z 70 (28,0) 44 (22,5) 26 (48,1)

Notes: р1 –significance of difference between groups without and with MAEs; р2 –of difference in the frequency of use of a class of drugs in the follow-up; 
* − VC=0,305 (р<0,001); z –significance of difference in z-test
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(in the FREEDOM study [24]). Moreover, there was some 
decrease in adherence over time. However, in real practice, 
adherence rates are much lower than in clinical trials [21].

Insufficient level of the use of basic agents in secondary 
prevention of cardiovascular events after CABG in actu-
al clinical practice is brought about by various reasons. 
Namely, underestimation of the importance of preventive 
pharmacotherapy, as well as misconceptions about the lack 
of benefit of such treatment in patients with CAD, whose 
myocardial flow was mechanically recovered [22, 25, 26]. In 
this regard, studies on the effectiveness of revascularization 
often neglect data on drug therapy [27]. It should be em-
phasized that in controlled clinical trials the highest level 
of adherence to prescribed treatment is usually achieved 
[3]. In one of them the levels of «persistence» in patients 
receiving APT, BB, ACEI / ARBs and statins 16 months on 
average after CAD (according to patients self reports ) was 
98%, 86%, 88%, and 92% respectively  [13].

Consideration should be given to the potential lim-
itations of clinical interpretation of the obtained results, 
namely: retrospective nature of the study; frequency of 
the drug use in the follow-up as a surrogate indicator of 
adherence; in some cases the lack of complete information 
on the pharmacotherapy regimens as well as possible ob-
jective reasons for discontinuing certain drugs.

CONCLUSIONS
The emergence of MAEs within three years after isolated 
CABG in patients with stable CAD, including those with 
concomitant LV systolic dysfunction, was associated with 
inadequate use and more frequent discontinuation of basic 
pharmacotherapy, in particular, RAS blockers (ACEI in-
hibitors /ARBs) and statins, and three-component therapy 
(ACEI or ARBs / statin / anti-platelet). To reduce the risk 
of cardiovascular complications at the late stages after 
surgical revascularization of the myocardium it is of great 
importance to comply with the existing guidelines for the 
basic pharmacological therapy of stable CAD and ensure 
adherence to the prescribed treatment.
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