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Introduction
Inflammation has a critical role in the initiation and progression 

of the atherosclerotic process [1], with both pro-inflammatory and 
anti-inflammatory cytokines involved. The fate of atherosclerotic 
plaques and the clinical complications that can arise result from 
the balance between the pro-inflammatory and anti- inflammatory 
mediators that regulate the magnitude of the inflammatory 
response within plaques [2,3]. Among the inflammatory parameters,  

 
C-reactive protein (CRP) has been shown to be the most important 
factor in the prediction of future coronary artery events [4]. CRP is 
mainly synthesised in the liver, although extrahepatic transcription 
of CRP upon inflammatory stimuli with interleukin (IL)-1, IL-6 and 
tumor necrosis factor (TNF)-α has been described [5,6]. TNF-α is a 
multifunctional circulating cytokine that is the principal mediator 
of the acute inflammatory response. 

ARTICLE INFO ABSTRACT

Purpose: Ranolazine and trimetazidine have been individually shown to reduce 
the levels of inflammatory parameters in patients with coronary artery disease (CAD). 
However, no direct comparison between these two drugs has been made in these 
patients. The aim was to compare the effects in patients with stable CAD of ranolazine and 
trimetazidine on C-reactive protein (CRP), tumor necrosis factor-α (TNF-α), interleukin 
(IL)-6 and IL-10, and vascular adhesion molecule (VCAM) 1.

Methods: We randomised 56 patients with stable CAD to 12 weeks treatment with 
trimetazidine 35 mg twice daily, or with ranolazine 375 mg twice daily for 4 weeks, then 
increased to ranolazine 500 mg twice daily.

Results: Ranolazine significantly decreased CRP from 0.97 (0.45-7.80) to 0.75 (0.22-
1.95) mg/L (p=0.03), with no changes with trimetazidine, as 0.79 (0.64-5.00) to 0.89 
(0.43-3.00) mg/L (p=0.95). Ranolazine lowered IL-10 from 1.20 (0.90-1.50) to 0.80 
(0.70-1.10) ng/L (p=0.01), with no changes for trimetazidine, as 1.30 (1.10-1.90) to 1.30 
(1.00-1.70) ng/L (p=0.88). No significant changes were seen for TNF-α, IL-6 and VCAM1 
in either treatment group.

Conclusion: This study shows that for patients with CAD, ranolazine significantly 
lowers two markers of inflammation, CRP and IL-10, while trimetazidine has no influence 
on any of the examined inflammation markers. These data suggest further beneficial 
effects on some inflammatory markers in patients with CAD that can be attributed to 
ranolazine actions, but not for trimetazidine. The reduction of these inflammatory 
markers might explain the basis for the antianginal effects of ranolazine in patients with 
CAD.

Received:  March 18, 2021

Published:   March 24, 2021

Citation: Andreja Rehberger Likozar, 
Miran Šebeštjen. Ranolazine, But not Tri-
metazidine, Influences Markers of Inflam-
mation in Patients with Stable Coronary 
Artery Disease. Biomed J Sci & Tech Res 
34(4)-2021. BJSTR. MS.ID.005598.

Keywords: Coronary Artery Disease; In-
flammatory Parameters; Ranolazine; Tri-
metazidine; C-Reactive Protein; Interleu-
kin-10

Abbreviations: CAD: Coronary Artery 
Disease, CRP: C-Reactive Protein, ACE: An-
giotensin-Converting Enzyme, ARBs: Angi-
otensin Receptor Blockers, VCAM: Vascu-
lar Adhesion Molecule 

https://biomedres.us/
http://dx.doi.org/10.26717/BJSTR.2021.34.005597


Copyright@ Miran Šebeštjen | Biomed J Sci & Tech Res | BJSTR. MS.ID.005597.

Volume 34- Issue 4 DOI: 10.26717/BJSTR.2021.34.005597

27028

It is derived from endothelial cells and macrophages associated 
with coronary atheroma. TNF-α has been shown to be elevated in 
patients with previous myocardial infarction with increased risk 
of recurrent coronary events [7]. Together with the cytokines and 
IL-6, TNF-α stimulates synthesis of the acute-phase proteins [8], 
and its levels correlate closely with CRP serum levels [9] IL-10 and 
transforming growth factor-β (TGF-β) are the most prominent anti-
inflammatory cytokines. Both IL-10 and TGF-β can protect against 
atherogenesis and inhibit macrophage and lymphocyte function. 
They can also stimulate the generation of regulatory T cells, which 
can in turn promote more IL-10– and TGF-β–producing cells [10]. 
Despite the biological plausibility that IL-10 is a cardioprotective 
cytokine, elevated baseline plasma levels of IL-10 were shown 
to be a strong and independent predictor of long-term adverse 
cardiovascular outcomes in patients with acute coronary syndrome 
[11]. Increased expression of adhesion molecules by the activated 
endothelium is a critical feature of atherosclerosis. In patients with 
acute coronary syndromes, increased serum levels of vascular 
adhesion molecule (VCAM) 1 powerfully predict increased risk for 
subsequent cardiovascular events [12].

Ranolazine reduces intracellular sodium and calcium 
concentrations in ischaemic myocytes through inhibition of the late 
phase of the inward sodium current, and in this way it decreases the 
related detrimental effects of ischaemia [13,14]. It has been shown 
that ranolazine decreases CRP levels in patients with stable angina 
pectoris, although no possible mechanism for this effect has been 
described [15]. Trimetazidine inhibits long-chain 3-ketoacyl-CoA-
thiolase and shifts the myocardial metabolism from fatty acids to 
the oxidation of glucose. As a result, myocardial energy metabolism 
is improved and intracellular acidosis and calcium deposition 
are decreased [16]. Trimetazidine protects tissues and limits cell 
membrane damage from free radicals, which can be associated with 
the release of some pro-inflammatory mediators [17].

In the latest guidelines, both ranolazine and trimetazidine 
are recommended as second-line treatments in the management 
of chronic stable angina pectoris, and although they do not 
influence patient morbidity and mortality, they improve patient 
quality of life [18]. However, there is no direct comparison of the 
effects on the levels of inflammatory parameters of each of these 
drugs. Therefore, the aim of the present study was to compare the 
effects of ranolazine and trimetazidine on the above-mentioned 
inflammatory parameters in patients with stable coronary artery 
disease (CAD).

Material and Methods
Study Design

This was prospective randomised, double-blind study. After 
initial screening, 53 men who satisfied the inclusion criteria 
were exposed to 12 weeks of treatment with either ranolazine 
or trimetazidine. Ranolazine was given at a dose of 375 mg twice 

daily for 4 weeks, with an increase to ranolazine 500 mg twice 
daily for the following 8 weeks. Trimetazidine was given as a dose 
of 35 mg twice daily throughout the study. To retain the double-
blind nature of the study, despite the increase in the dose in the 
ranolazine group, both groups of patients received their medication 
in two different boxes. The first box contained the medication for 
the first 4 weeks, and the second box for the following 8 weeks, 
to the conclusion of the study. The randomization was performed 
using the Research Randomizer computer software, version 4.0. 
Before randomization and after 12 weeks of treatment, clinical 
examinations, electrocardiograms and laboratory blood analyses 
were performed. G*power 3.1 programme [19] was used to 
calculate sample size given 80% power of the study and 0.05 a error 
probability.

Patients

Male patients with clinically stable CAD of at least 12 months 
after myocardial infarction who were aged between 18 and 65 
years were eligible for participation in the study. All of the patients 
had previously already received β-blockers and antiplatelet drugs, 
angiotensin-converting enzyme (ACE) inhibitors/ angiotensin 
receptor blockers (ARBs) and statins. Before entering the study, 
the therapies of all of the patients were left unchanged for at 
least 6 months. Patients with hypersensitivity to ranolazine or 
trimetazidine, elevated liver transaminases (>3 times normal 
values), severe renal impairment and serum creatinine levels 
>200 mmol/L, prolonged QT interval, history of acute illness in the 
previous 6 weeks, or previous use of ranolazine or trimetazidine 
were eliminated from the study group. All of the procedures 
performed in this study that involved human participants were 
carried out in accordance with the ethical guidelines of the 1964 
Declaration of Helsinki. Approval for this study was obtained from 
the National Medical Ethics Committee of the Republic of Slovenia 
(reference number: KME 127/10/13). Written informed consent 
was obtained from all of the patients included in this study.

Clinical Examination

During the clinical examinations of the patients, their blood 
pressures were measured. Their anthropometric parameters were 
determined, and their body mass index (BMI) was calculated.

Laboratory Procedures

Blood samples for laboratory analysis were collected in the 
morning after a 12-h fasting period. The serum concentrations 
of total cholesterol, high-density lipoprotein (HDL)-cholesterol, 
and triglycerides were determined using standard colorimetric 
assays (Fusion FS 5.1 Analyzer: Ortho-Clinical Diagnostics, 
USA). Friedewald’s formula was used to calculate low-density 
lipoprotein (LDL)- [20]. Serum CRP was measured using a standard 
colorimetric assay with the CRP microslide test on a chemical 
analyzer (Vitros Fusion 5.1; Ortho-Clinical Diagnostics, USA). 
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Values below 10 mg/L were measured again with hsCRP MicroTip 
tests on the same analyser. Enzyme-linked immunosorbent 
assays (ELISAs) were used to measure the serum levels of IL-6 
(Quantikine(r) HS Human IL-6 Immunoassay), IL-10 (Quantikine(r) 
HS Human IL-10 Immunoassay), TNF-α (Quantikine(r) HS Human 
TNF-a Immunoassay) and VCAM1 (Quantikine(r) Human VCAM1 
Immunoassay), according to the instructions of the manufacturer 
(R&D Systems, USA).

Statistical Analysis

Kolmogorov-Smirnov tests were used to define variables 
showing normal distributions, with these data expressed as means 
±standard deviations. The non-normally distributed variables 
are expressed as medians and range (lower and upper quartile). 
Baseline differences between the study groups were tested for 
significance using Student’s t-tests for unpaired data for normally 
distributed variables and using Mann- Whitney U-tests for non-
normally distributed variables. The changes between baseline 
and after 12 weeks of treatment presented in Figures 1 & 2 
were calculated from individual patient data using the following 
equation: (value at week 12-value at baseline)/value at baseline 
and expressed as percentage. The changes in each variable after the 
intervention period in each group were compared using Wilcoxon 
signed-rank tests. Post-hoc comparisons were carried out using 
Tukey HSD tests. The criterion for statistical significance was p 
<0.05. All of the calculations were performed using the Statistica 
programme (StatSoft Inc.7.0., USA) and graphs were drawn using 
GraphPad Prism, version 6.07 for Windows (GraphPad Software, La 
Jolla, CA, USA; www.graphpad.com).

Result
Patient Characteristics

The study population comprised 53 male patients (mean age, 
57 years) with optimally treated and stable CAD. These patients 
were randomized to either the ranolazine treatment group (n = 27; 
mean age, 58 years) or the trimetazidine treatment group (n = 26; 
mean age, 56 years). From at least 6 months prior to inclusion in the 
study and throughout the study, the patient background therapies 
were not changed. In the ranolazine group, three patients did not 
complete the study due to adverse events (one arrhythmia, one 
chest pain, one fatigue and muscle pain), and one patient withdrew 

for personal reasons. In the trimetazidine group, three patients 
did not complete the study for personal reasons. The clinical 
characteristics of the final study group are shown in Table 1. All of 
the clinical characteristics remained unchanged from baseline to 
the end of the treatment period.

In the ranolazine group, 18 patients had single vessel disease, 
two had two-vessel disease, and three had multi-vessel disease. In 
the trimetazidine group, there were 17 patients with single vessel 
disease, five with two-vessel disease, and one with multi-vessel 
disease. In the ranolazine group, 20 patients had been treated with 
percutaneous revascularization at the time of an acute event, while 
three had needed surgical revascularization. In the trimetazidine 
group, 21 patients had been treated with percutaneous 
revascularization, and two had needed surgical revascularization. 
In the ranolazine group, 20 patients were receiving bisoprolol 
(mean dose, 7.8 mg daily) and three patients were receiving 
carvedilol (mean dose, 33 mg daily). In the trimetazidine group, 
all of the patients were receiving bisoprolol (mean dose, 8.1 mg 
daily). In both groups, two patients were receiving ARBs (losartan, 
candesartan), while all of the other patients were receiving various 
ACE inhibitors (perindopril, ramipril, trandolapril, enalapril). Only 
one patient in each group was receiving a calcium channel blocker 
(amlodipine 10 mg daily). All of the patients were under treatments 
with statins at doses designed to maintain LDL-cholesterol levels 
<1.8 mmol/L. All of the patients also received acetylsalicylic acid 
100 mg daily. All of the patients had normal left ventricular ejection 
fraction >55%.

Biochemical Parameters

The data for the biochemical parameters are presented in Table 
2 & Figure 1. There were no differences in the serum lipids and 
blood glucose between the two treatment groups at baseline. After 
12 weeks of treatment, the only significant change seen was for the 
increase in triglycerides from baseline in the trimetazidine group; 
however, compared with the ranolazine data, significance was not 
reached for either the difference in the triglyceride changes or the 
triglyceride levels at the end of the study. In both of the treatment 
groups, there were no significant changes in blood glucose, total 
cholesterol, LDL-cholesterol or HDL-cholesterol (Table 2 & Figure 
1).

Table 1: Mean baseline clinical characteristics of the patients included in this study.

Parameter Units Ranolazine (n = 23) Trimetazidine (n = 23) p

Age years 57.9 ±6.7 56.1 ±6.2 0.303

Body mass index kg/m2 30.5 ±4.5 29.2 ±4.1 0.283

Systolic blood pressure mmHg 115 ±16 119 ±13 0.334

Diastolic blood pressure mmHg 68 ±10 68 ±11 0.977

Heart rate beats/min 63 ±12 61 ±10 0.426

QTc interval ms 393 ±23 404 ±21 0.099
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Table 2: Biochemical parameters at baseline and after 12 weeks of treatments with ranolazine or trimetazidine.

Parameter (mmol/L) Treatment Group Baseline After 12 Weeks p

Blood glucose
Ranolazine 6.13 ±1.19 6.29 ±1.41 0.63

Trimetazidine 6.77 ±2.74 6.36 ±2.23 0.25

Total cholesterol
Ranolazine 3.93 ±0.98 3.93 ±0.83 0.99

Trimetazidine 3.77 ±0.82 3.77 ±0.96 0.99

LDL cholesterol
Ranolazine 1.91 ±0.73 1.89 ±0.63 0.83

Trimetazidine 1.76 ±0.60 1.79 ±0.61 0.79

HDL cholesterol
Ranolazine 1.20 ±0.37 1.20 ±0.30 0.86

Trimetazidine 1.09 ±0.27 1.05 ±0.21 0.24

Triglycerides
Ranolazine 1.45 (1.05-2.01) 1.54 (1.20-2.05) 0.52

Trimetazidine 1.36 (1.04-2.13) 1.42 (1.12-2.58) 0.04*

Figure 1: Changes in biochemical parameters following ranolazine and trimetazidine treatments.
Note: Changes from baseline to 12 weeks of treatment with ranolazine and trimetazidine treatments, expressed as percentages 
of baseline values. Data are medians and range (lower and upper quartile). *, p <0.05.

Markers of Inflammation

The data for the markers of inflammation examined here 
are presented in Table 3 & Figure 2. At baseline, there were no 
significant differences between the two treatment groups for the 
serum levels of CRP, TNF-α, IL- 6, IL-10 or VCAM1. However, a 
statistically significant decrease in serum CRP levels was observed 
in the ranolazine group, but not in the trimetazidine group. In the 
ranolazine group, serum CRP values dropped by 23.2% (p=0.03), 
whereas in the trimetazidine group there was no statistical 
significance (p=0.95). These changes in CRP defined a significant 

difference between the two treatment groups (p=0.045) (Figure 
2). IL-10 decreased significantly in the ranolazine group (25.4%; 
p=0.01), while in the trimetazidine group the IL-10 levels were 
not changed from before to after the treatment (p=0.88) (Table 
3). These changes in IL-10 defined a further significant difference 
between the two treatment groups (p=0.034) (Figure 2). No 
significant changes were observed in the serum levels of TNF-α, IL-6 
and VCAM1 from baseline to 12 weeks for either of the treatment 
groups (Table 3). Similarly, there were no significant differences in 
the changes in the TNF-α, IL-6 and VCAM1 inflammatory markers 
between the two treatments (Figure 2).

Table 3: Inflammatory parameters at baseline and after 12 weeks of treatment with ranolazine or trimetazidine.

Parameter Units Treatment Group Baseline After 12 weeks p

CRP mg/L
Ranolazine 0.97 (0.45-7.80) 0.75 (0.22-1.95) 0.03*

Trimetazidine 0.79 (0.64-5.00) 0.89 (0.43-3.00) 0.95

TNF-α ng/L
Ranolazine 5.60 (4.20-14.60) 3.50 (2.20-15.70) 0.25

Trimetazidine 12.10 (3.50-37.20) 9.90 (3.20-21.30) 0.61

IL-6 ng/L
Ranolazine 2.80 (2.10-4.00) 2.50 (1.80-3.20) 0.17

Trimetazidine 2.60 (2.20-4.00) 2.60 (2.10-4.70) 0.75
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IL-10 ng/L
Ranolazine 1.20 (0.90-1.50) 0.80 (0.70-1.10) 0.01*

Trimetazidine 1.30 (1.10-1.90) 1.30 (1.00-1.70) 0.88

VCAM1 μg/L
Ranolazine 884 (726-977) 797 (700-977) 0.61

Trimetazidine 916 (787-1189) 922 (767-1259) 0.98

Note: Data are as medians (lower quartile-upper quartile). P values are for the difference between baseline and 12 weeks for each 
treatment group; CRP, C-reactive protein; IL, interleukin; TNF-α, tumor necrosis factor α, VCAM1, vascular cell adhesion molecule 
1. *p ≤0.05.

Figure 2: Changes in inflammatory markers following ranolazine and trimetazidine treatments.
Note: Changes from baseline to 12 weeks of treatment with ranolazine and trimetazidine treatments, expressed as percentages 
of baseline values. Data are medians and range (lower and upper quartile). *, p <0.05. CRP, C- reactive protein; IL-6, interleukin 
6; IL-10, interleukin 10; TNF-α, tumor necrosis factor α; VCAM1, vascular cell adhesion molecule 1.

Discussion
Although ranolazine and trimetazidine are second-line drugs 

for treatment of stable CAD, it is important to evaluate their effects 
on inflammation, as this process is a risk factor for acute coronary 
events. Therefore, we performed this first prospective, randomized 
trial that compared the effects of ranolazine and trimetazidine on 
markers of inflammation in optimally treated patients with stable 
CAD. Here, the serum CRP levels significantly decreased only in 
the ranolazine group, while there was no significant change in 
the trimetazidine group. The only study that has investigated the 
influence of ranolazine on CRP serum levels in patients with stable 
CAD was by Deshmukh, et al. [15], who reported that ranolazine 
decreased serum CRP levels in comparison with placebo. The 
present study showed similar effects on CRP levels, although here 
the difference was that we compared ranolazine to trimetazidine. 
In both of these studies, all of the patients were already under 
treatment with statins, which have been shown to decrease serum 
CRP levels [21-24]. One particular difference between their study 
[15] and the present study was that all of the patients here were 
also treated either with ACE inhibitors or sartans; in the Deshmukh 
et al. study, only three- quarters of the patients received ACE 
inhibitors or sartans [15]. However, it is unlikely that this is of any 
importance.

The mechanism by which ranolazine decreases CRP is 
unknown. We found no changes in the levels of IL-6, which is 
the central mediator of the acute-phase response and a primary 
stimulator of hepatic production of CRP [25]. It appears that 
the decrease in CRP after the treatment with ranolazine was not 
dependent on decreased CRP production in the liver, where IL-6 
would be the primary trigger. At first sight, these data might look 
surprising, but it has been shown that patients with stable angina 
pectoris have comparable levels of CRP and IL-6 to the healthy 
population [26], with no correlation between these two parameters 
in either of these groups. On the other hand, for patients with 
acute myocardial infarction and unstable angina pectoris, it has 
been shown that the levels of both CRP and IL-6 were significantly 
higher and interdependent [26]. In the present group of patients, 
there was no correlation between changes in the serum levels of 
CRP and IL-6. This might be because in the present study all of 
these patients were treated with ACE [27] or sartans [28], statins 
[29] and acetylsalicylic acid [30], which are known to decrease the 
levels of both CRP and IL-6. It is not known whether concomitant 
treatment with ACE inhibitors or sartans, statins and acetylsalicylic 
acid, or also ranolazine or trimetazidine, have any influence on 
CRP levels. Here there were no changes in CRP or IL-6 levels in 
the trematizidine treatment group. To the best of our knowledge, 
no such study has been published previously. Indeed, it might be 
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that ranolazine and trimetazidine decrease CRP and IL-6 through 
different mechanisms.

In the present study, there were no changes in serum CRP levels 
in the patients who were treated with trimetazidine. On the other 
hand, Pudil, et al. [31] reported that compared to placebo, there 
was a lower increase in CRP in patients after acute myocardial 
infarction who were treated with streptokinase and who received 
trimetazidine. Then, as in the present study, they did not find any 
change in the levels of IL-6 with this trimetazidine treatment. We 
can therefore assume that the inhibition of CRP production in their 
patients was not suppressed via the IL-6 pathway. In similar patients 
to those in the present study, Szkodzinski, et al. [32] reported that 
a 3-month treatment with trimetazidine decreased CRP levels, with 
no changes in IL-6 levels. We have no data regarding treatments 
with statins in their study, which might be the reason for the 
differences in these results.

In patients with acute coronary syndrome, a 3-day pre-
treatment with trimetazidine before percutaneous intervention 
did not influence CRP levels [16]. On the contrary, Kuralay et al. 
(Kuralay, et al. [17]) reported that a 3-day pre-treatment with 
trimetazidine significantly reduced the increased levels of CRP and 
TNF-α seen after percutaneous coronary intervention in patients 
with stable coronary artery disease. Martins, et al. [33] instead 
looked at patients who were to undergo coronary artery bypass, 
where they showed that compared to placebo, their treatment with 
trimetazidine for 12-15 days before grafting had no effects on CRP 
release during and 48 h after the procedure. However, they reported 
a lower increase in IL-6 in patients treated with trimetazidine 
compared to placebo. The ischaemic and reperfused myocardium 
has been shown to be the major source of IL-6 during coronary 
bypass grafting [34] and percutaneous coronary revascularization 
[31], with a peak increase that occurs immediately after the 
procedure, with a peak in CRP levels observed 18 h later [31]. This 
might mean that production of CRP is triggered by an increased 
production of IL-6. However, we cannot compare these studies 
[31,33] with the present study, as previously they examined the 
acute effects of trimetazidine on provoked inflammatory responses 
after percutaneous myocardial revascularization, while in the 
present study the patients were treated with trimetazidine for 12 
weeks; therefore, the inflammatory parameters were significantly 
lower than in their studies. On the other hand, in patients with 
ischaemic dilated cardiomyopathy, long-term treatment with 
trimetazidine produces smaller increases in CRP levels compared 
with placebo [35]. They did not examine the serum levels of the 
other cytokines that were measured in the present study, where 
there were no changes in the levels of VCAM, IL-6 or IL-10 in 
the patients treated with trimetazidine. We have not found any 
studies that have examined the effects of trimetazidine on these 
parameters in patients with CAD or any other clinically evident 

atherosclerotic disease. We saw here in the present study that IL-
10 levels decreased after treatment with ranolazine, even though 
IL-10 has been shown previously to mediate anti-atherogenic 
pathways. For example, in preclinical models, IL-10 promoted 
the stability of atherosclerotic plaques [36]. Patients after acute 
myocardial infarction with elevated IL-10 levels had a decreased 
risk of death or non-fatal myocardial infarction [37]. Also, it was 
shown that patients with elevated CRP and IL-10 were at lower risk 
than those with elevated CRP only. On the other hand, there was no 
correlation between IL-10 levels and future cardiovascular events 
in patients with stable CAD [38,39], as also seen in the present 
study. Higher levels of IL-10 at the time of an acute coronary event 
might only be the consequence of response to circulating cytokines, 
such as IL-6 and TNF-α, that act as surrogate markers of an overall 
pro- inflammatory milieu [40,41].

In a Multi-Ethnic Study of Atherosclerosis (MESA) [42], that 
included 930 patients with no clinical signs of atherosclerosis, 
the patient baseline IL-10 levels appeared to be unrelated to 
cardiovascular events and were a poor marker of subclinical 
coronary atherosclerosis. Inoue et al. [43] evaluated the serum 
levels of 10 cytokines as potential markers of long-term outcomes 
in patients with angiographically identified stable CAD. They 
reported that independent of the other nine cytokines and high 
sensitivity CRP, IL-8 can predict cardiovascular events [43]. The 
main limitation of the present study is the relatively small number 
of patients. These data should thus be confirmed in larger controlled 
trials.

Conclusion
In patients with stable CAD, treatment with ranolazine decreases 

the levels of serum CRP and the anti- inflammatory cytokine IL-
10, changes that are not seen for trimetazidine treatment of these 
patients. The role of this cytokine as a prognostic marker for acute 
coronary events is still under debate. Although neither of these 
drugs has any effects on mortality and morbidity in patients with 
stable chronic artery disease, ranolazine might affect the plaque 
rupture via lowering CRP, which should be definitely verified in 
future studies.
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