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ABSTRACT

Background: Diabetes mellitus is the fifth leading cause of death worldwide and
is one of the common co-morbid conditions associated with coronary artery
disease (CAD). The overall prevalence of CAD is 7.4% but the prevalence of
CAD in diabetics is 9%. Hence treatment of hyperglycemia is a key goal of
secondary preventive therapy with a target of reducing HbAlc to <7%. The risk
of CAD has been reported to occur 2 to3 decades prior in diabetics compared to
non-diabetics. Hence discovery of drugs with potential role in both diabetes and
CAD seems to be necessary. Ranolazine is a novel oral anti anginal drug known
to reduce HbAlc and fasting blood glucose levels in angina patients with
diabetes. The objective of this study is to show the effect of ranolazine
(antianginal drug) on HbAlc and fasting blood glucose levels in diabetic patients
with chronic angina.

Methods: Patients were divided into: Group 1 continued with previous
antidiabetic drugs and antianginal drugs. Group 2 were prescribed Tab ranolazine
1000mg b.d (orally) as add on therapy along with previous antidiabetic drugs and
antianginal drugs.

Results: There was a significant reduction in HbAlc and FBS levels in Group 2
patients who were on ranolazine. Reduction of HbA1c in groupl and Group 2
was 0.21+0.65% and 1.30+1.16% respectively. Reduction of FBS in groupl and
group2 was 10.66+27.80mg/dl and 29.97+31.49mg/dl respectively.
Conclusions: From the present study we can conclude that ranolazine, an
antianginal drug when given at a dose of 1000mg bd in diabetic patients with
chronic angina reduces HbAlc and FBS levels.
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INTRODUCTION

Diabetes poses a major health problem globally and is one
of the top five leading causes of death in most developed
countries.

A substantial body of evidence suggests that it could reach
epidemic proportions particularly in developing and newly
industrialized countries. Coronary artery disease (CAD is
one of the common co-morbid conditions associated with
diabetes.! Diabetes is an established risk factor for
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cardiovascular disease and risk increases with worsening
hyperglycemia.?

Prevalence of CAD risk factors among diabetics is 63%
and non-diabetics is 51%.3 The overall prevalence of CAD
is 7.4% but the prevalence of CAD in diabetics is 9 %.4°

Risk of CAD was reduced by 20% in patients with a mean
HbAlc of 6.5% compared to those with a mean level of
7.5%. Hence treatment of hyperglycemia is a key goal of
secondary preventive therapy with a target of reducing
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HbAlc to <7%.%7 The risk of CAD has been reported to
occur 2 to 3 decades prior in diabetics compared to non-
diabetics. Hence discovery of drugs with potential role in
both diabetes and CAD is necessary.® Ranolazine is a novel
hemodynamically neutral antianginal and anti ischemic
compound with cardioprotective properties and can be
used both as monotherapy and as add on therapy when
symptoms are not relieved with other antianginal drugs.®

It was approved by FDA as an antianginal drug in 2006,
but post hoc analyses of various angina trials suggested the
drug might be effective in diabetic patients, not only for its
role in eliminating angina but also for its ability to lower
HbA1c levels.1

Previous studies have shown that ranolazine 1000mg b.d
in patients with diabetes and chronic angina can reduce
HbA1c and FBS Levels.™

The aim of this study is to show the effect of ranolazine
(anti anginal drug) on HbAlc and blood glucose levels
when given in diabetic patients with chronic angina at a
dose of 1000mg b.d (orally ) for a period of 12 weeks in
Indian population. Objective of this study is to evaluate the
effect of ranolazine on HbAlc and FBS levels in patients
of diabetes mellitus with chronic angina.

METHODS

This was open labelled prospective study. This study was
conducted in the Department of Pharmacology, JJIM
Medical College, Davangere. This clinical study was
conducted in patients suffering from diabetes with chronic
angina, attending cardiology department, Bapuji hospital,
Davangere. This study was conducted for period of 18
months.

Inclusion criteria

e Either gender, aged >18 years,

e Patients with chronic angina of >3 months,

e Patients with diabetes mellitus (HbAlc level >7%
and FBS >140 mg/dl).

Exclusion criteria

Renal failure,

Chronic lung disease,

H/o valvular heart disease,

Hepatic failure,

Patient on CYP3A4 inducers or CYP3A4 inhibitors
Patients on drugs known to prolong QT interval e.g.
quinidine, procainamide, chlorpromazine etc.

e Pregnancy or absence of contraceptive use in women
of child bearing age/ lactating mother.

A minimum of 62 patients fulfilling the inclusion criteria
and who have given written consent were selected and
divided into two groups:

Group 1: Patients in this group continued with previous
antidiabetic drugs (sulfonylureas, metformin, insulin etc.)
and antianginal drugs without ranolazine.

Group 2: Patients with inadequate control of angina
symptoms were prescribed ranolazine 1000mg b.d as add
on therapy along with current antidiabetic drugs
(metformin, sulfonylureas, insulin etc.) and antianginal
drugs.

All patients followed diabetic diet as recommended by
physician. The following baseline parameters were
recorded and repeated after 3 months. The parameters are:

e HbAIlc (glycated hemoglobin),
e FBS.

Demographic details were also collected. Qualitative data
was represented in the form of frequency and percentage.
Association of variables was done with Chi Square Test
and Fisher’s exact test for 2 x 2 tables where P value of chi
square test was not valid due to small counts.

Quantitative data was represented in the form of mean and
standard deviation. Comparison of mean within the group
was done using paired t test. Mean difference between the
two groups was done using unpaired t test and by Mann-
Whitney U test if the data fails Normality test. Statistical
analysis done using IBM SPSS Version 20 for Windows.

RESULTS

All the baseline parameters were comparable in both the
groups except for frequency of angina (Table 1).

In group 1 patients, there is a reduction of HbAlc levels
from baseline to after 3 months with a p-value of 0.09
which is statistically not significant. There is also a
reduction of FBS from baseline to after 3 months with a p-
value <0.04 which is statistically significant (Table 2 and
Figure 1).

In group 2 patients, there is a reduction of HbAlc levels
from baseline to after 3 months with a p-value of p<0.001
which is statistically highly significant. There is an also
reduction of FBS from baseline to after 3 months with a p-
value <0.001 which is statistically highly significant
(Table 3 and Figure 2).

When intergroup comparison is done for mean reduction in
HbAlc between group 1 and group 2, the results are
statistically highly significant with p-value <0.001
showing that ranolazine has HbAlc reducing property.
When intergroup comparison is done for mean reduction in
FBS between group 1 and group 2, the results are
statistically significant with p-value = 0.010 (Table 4 and
Figure 3, Figure 4).
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Table 1: Patient demographic details.

S Baseline characteristics
1 Age (yrs) 60.39 58.06
Male 19 21

2 Sex Female 12 10 0.282, NS
3 Duration of DM (Years) 6.45+4.84 6.03+3.66 0.702, NS
4 Duration of CAD (Years) 3.13+£2.38 3.13+2.36 1.0, NS
5 HbAlc (%) 9.54+1.81 10.33+1.49 0.065, NS
6 FBS (mg/dl) 220.79+67.34 208.79+47.61 0.427, NS

0 13 6
7 Frequency of ;12 6131 (1)9 0.02

angina/week
3-4 1 6

Concomitant drugs
Antidiabetic drugs N (%)

Sulfonylurea 20 (64.5) 22 (71)
Metformin 21 (67.7) 22 (71)
Insulin 9 (29.0) 10 (32.3)
Thiazolidinediones 4(12.9) 3(9.7)
a Glucosidase inhibitors 1(3.2) 3(9.7)
Antianginal and other drugs

Aspirin 29 (93.5) 27 (87.1)
Clopidogrel 20 (64.5) 22 (71)
Statins 29 (93.5) 28 (90.3)
Isosorbide mononitrate 7 (22.6) 10 (32.3)
Isosorbide dinitrate 8 (25.8) 8 (25.8)
R blocker 8 (25.8) 5 (16.1)
Calcium channel blocker 1(3.2) 0

Table 2: HbAlc and FBS in group 1 patients (baseline and after 3 months).

Group-1 Without ranolazine (N=31) Paired t Test

Clinical Variables

Before Mean+SD After 3 Months Mean+SD t Value p Value
HbAlc % 9.54+1.81 9.33+1.66 1.749 0.09, NS
FBS mg/dl 220.79+67.34 210.13+55.02 2.136 <0.04*
*significant (p<0.05)
250 - 220.79 B
210.13 250 208.79
. 200 - 200 - 178.97
E 2
€ 150 - = 150 -
c >
g g
= 100 - 100 -
s
50 - 954 933 50 1033 9,03
0
O . y T 1
HbAIC % FBS HbA1C % FBS
H Before | After 3 months H Before @ After 3 months
Figure 1: HbAlc and FBS in group 1 patients Figure 2: HbAlc and FBS in group 2 patients
(baseline and after 3 months). (baseline and after 3 months).
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Table 3: Hbalc and FBS in group 2 patients (baseline and after 3 months).

Group-2 With Ranolazine (N=31) Paired t Test

Clinical Variables

Before Mean+SD After Mean+SD t Value p Value
HbAlc % 10.33+1.49 9.03+1.03 6.257 <0.000 **
FBS mg/dl 208.79+47.61 178.97+26.8 5.297 <0.000 **

** Highly significant (P<0.001)

Table 4: Comparison of Hbalc and FBS between group 1 and group 2.

Group-1 Without
ranolazine (N=31)

Group-2 With
ranolazine (N=31)

Unpaired t test
t value p value

Clinical Variables

Before: Mean+SD 9.54+1.81 10.33+£1.49
HbAlc % After: MeantSD 9.33+1.66 9.03+1.03
Mean difference between before & after 0.21+0.65 1.30£1.16 3.841 0.000**
Before: Mean+SD 220.79+67.34 208.79+47.61
FBS After: Mean+SD 210.13455.02 178.97+26.8
Mean difference between before & after 10.66+27.80 29.97+31.49 2.558 0.010 *
12 - DISCUSSION

10.33

CAD and DM are two distinct disease entities which are
interlinked. Metabolic derangements in diabetes leads to
increased risk for CAD.

Ranolazine is a novel oral anti anginal drug known to
reduce HbAlc and fasting blood glucose levels in angina
patients with diabetes.’? The present open labelled
prospective study was conducted to assess the effect of
ranolazine on HbAlc and fasting blood sugar levels in
patients of diabetes mellitus with chronic angina.

Mean values

Group-1 Group-2

The baseline characteristics and concomitant medications

uBefore i After = Difference were similar in both the groups, hence comparable which

is similar to the study conducted by Selvarajan S et al

Figure 3: Comparison of Hbalc between group 1 and where ranolazine is compared with trimetazidine to
group 2. evaluate for the reduction in HbAlc levels.!? Patients in

group 2 had increased frequency of angina per week

250 - compared to group 1. Ranolazine is indicated in patients
220.79 21013 208.79 with chronic angina who are inadequately controlled with
200 178.97 first line antianginal drugs as an add on therapy therefore
' patients in group 2 received ranolazine as an add on drug
g 150 - (Table 1).
©
>
S 100 - The type of antidiabetic drugs used for group 1 and group
§ 2 patients with a history of diabetes was similar. The
50 - 99.97 majority of patients were taking either metformin and/or
10.66 sulfonylurea which is similar to the study conducted by
0 - _ Selvarajan S et al.'? There were no major changes in the
Group-1 Group-2 antidiabetic drugs in both the groups between 0 and 3
w Before  After a Difference months. Hence, the effect of ranolazine on FBS and
HbAlc does not appear to be attributable to use of
concurrent anti diabetic therapy in ranolazine-treated
Figure 4: Comparison of FBS between group 1 and p_atignts group 2 (Table 1). Both the groups have received
group 2. similar antianginal and other drugs (Table 1).
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In group 1, the mean reduction of HbAlc in group 1 from
baseline to 12 weeks was 0.21% which is not statistically
significant with p value of 0.09 (Table 2 and Figure 1).
This is similar to the study conducted by Timmis A et al
where change in HbAlc levels from baseline to 12 weeks
was 0.02% which was also not statistically significant.*
However there was a statistically significant reduction of
FBS with a p-value <0.04 (Table 2 and Figure 1).

In Group 2, the mean reduction in HbAlc level from
baseline to 12 weeks was 1.3+0.46 which is statistically
highly significant with a p-value <0.001 (Table 3 and
Figure 2) Results from our study is similar to the results
from the study conducted by Timmis A et al where change
in HbAlc levels from baseline to 12 weeks was
0.70+0.18% which is also statistically significant and also
in a study by Chisholm JW et al ranolazine reduced HbAlc
by 1.2% in 12 weeks.1%10

Similarly reduction in group 2 FBS from baseline to 12
weeks was 29.97+20.81mg/dl which is statistically highly
significant with a p-value <0.001 (Table 3 and Figure 2).
Same results are also reflected in a study conducted by
Chisholm JW et al to evaluate the effect of ranolazine on
HbAlc and blood glucose levels, where reduction in FBS
was 25.7mg/dl.1°

When comparison is done for reduction in HbAlc, the
mean difference in the reduction of HbAlc between group
2 and group 1 was found to be 1.09£0.5. The results are
statistically highly significant with p-value <0.001
showing HbAlc reducing property of ranolazine.

The mean difference in the reduction in FBS between
group 2 and group 1 was 19.31+3.69 which is also
statistically significant with p-value = 0.010 (Table 4,
Figure 3 and Figure 4).

Similarly, results are seen in 2 studies conducted by
Timmis A et al and Chisholm JW et al, where ranolazine
was found to effective in reducing HbAlc and blood
glucose levels when compared to placebo.!10

It was observed that the HbAlc lowering property of
ranolazine was greater in patients with more marked
hyperglycemia i.e. with HbAlc levels of >9%.

Though the magnitude of reduction of HbAlc levels by
ranolazine appears small, it is important to note that this
additional beneficial effect is from the drug which is
already established to be an antianginal drug. No adverse
effects were reported by patients taking ranolazine.
Previous studies have shown that ranolazine 1000mg b.d
in patients with diabetes and chronic angina can reduce
HbAlc and FBS levels.

CARISA study done by Adam D Timmis, Bernard,
Michael, dept of cardiology, London showed that
Ranolazine significantly lowered HbAlc by 0.70+0.18%
in patients with diabetes mellitus and chronic angina when

given at a dose of 1000mg b.d for 12 weeks. The results of
this study suggested that ranolazine may be an effective
and well tolerated antianginal medication in diabetic
patients with chronic angina.t*

MERLIN-TIMI-36 study done by Jeffrey, Allison,
Arvindu, Eugen demonstrated the effects of ranolazine on
HbALc and glucose levels using prespecified glycemic end
points followed at an interval of 4,8 and 16 months. This
study showed that ranolazine 1000mg twice daily reduced
HbAlc by 1.2% and FBS by 25.7mg/dl.*° In our study
there was a reduction of HbAlc by 1.3% and FBS by 29.97
mg/dl in ranolazine treated patients.

A study done by Selvarajan S, showed that ranolazine
when given at 500mg b.d for 12 weeks had no effect on
HbAlc and FBS levels.*? Hence it was decided to use
1000mg b.d in our study.

The mechanism of action (MOA) by which ranolazine
reduces HbAlc levels is unclear. Ranolazine as an
antianginal drug acts by inhibiting a late Na* current (late
Ina) in the myocardium which indirectly facilitates Ca?*
entry through Na*/Ca?* exchanger. Reduction in Ca?*
overload in the myocardium during ischaemia decreases
contractility and has a cardioprotective effect.’3

Pancreatic a cells also express voltage gated Na* channels
which support the generation of electrical activity and
cause an increase in intracellular calcium, leading to
exocytosis of glucagon. Ranolazine may exerts its
antidiabetic effects by inhibiting glucagon release via
blockade of Na* channels in the pancreatic a-cells. This
MOA is unique in that no other approved antidiabetic
drugs acts via this mechanism.}* Further studies are
required to elucidate the exact mechanism of action.

Diverse nature of background anti diabetic medications is
one of the limitations of the study, other being short
duration of study. Hence ranolazine may be an effective
and well-tolerated anti-anginal medication in diabetic
patients with chronic angina since it has an additional
antidiabetic action. However, further studies on larger
population for longer duration are needed.
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