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Abstract: Type 2 diabetes mellitus (T2DM) is a constantly progressing disease and monotherapy may last for approximately 5–10 years 
before a further increase in glycated hemoglobin (HbA1c) indicates the requirement of a combination therapy. We conducted a review 
focusing our attention on the effects of a combination of rosiglitazone plus glimepiride on metabolic control. We performed a defined 
search string in PubMed and Embase for relevant clinical trials, literature reviews and selected clinical trials about the use of rosiglitazone 
and glimepiride published in the last ten years. We observed that the combination of rosiglitazone plus glimepiride gives an improve-
ment of glycemic control, even if a little weight is gained. Furthermore the association of rosiglitazone and glimepiride gives also an 
improvement of fasting plasma insulin. However, even if this combination proved to be effective, it is not an option available anymore, due 
to the recent withdrawn of rosiglitazone. Other  possibilities should be considered, for example, substitute rosiglitazone with pioglitazone 
that proved to be safe on cardiovascular risk.
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Introduction
The importance of an early, intensified approach to 
metabolic control has been clearly demonstrated by the 
long-term results of the United Kingdom Prospective 
Diabetes Study (UKPDS), showing that the benefits 
of tight blood glucose control extended well beyond 
the end of the study and persisted after over 10 years.1 
Type 2 diabetes mellitus (T2DM) is a  constantly 
progressing disease and monotherapy may last for 
approximately 5–10 years before a  further increase in 
glycated hemoglobin (HbA1c) indicates the require-
ment of more intensive treatment regimens.2,3 For 
these reasons the combination  therapy has emerged 
as an alternative approach,  getting more patients to 
the goal initially and avoiding or delaying the need 
for subsequent treatment regimen changes to main-
tain glycemic targets.4 One approach may be the com-
bination of sulphonylureas and thiazolidinediones 
in order to benefit from the synergistic  therapeutic 
actions of both classes of drugs.5

Glimepiride acts stimulating β-cell secretion 
by binding to a 65 kDa β-cell receptor leading to a 
decrease in gluco/hexokinase and to an increase in 
the expression of glucokinase mRNA. By increas-
ing β-cell output, glimepiride lowers blood glucose 
levels and HbA1c, the major treatment targets in the 
management of T2DM.6

On the other side rosiglitazone belongs, together 
with pioglitazone, to a class of anti-diabetic drugs, 
thiazolidinediones, that targets insulin resistance 
by binding to the transcription factor peroxisome 
proliferator-activated receptor-γ (PPAR-γ) that is 
involved in the regulation of carbohydrate and lipid 
metabolism,7,8 promoting synthesis of glucose trans-
porters and activating adipocyte differentiation.9–12

The metabolic effects of PPAR-γ activation by 
rosiglitazone comprise an increase in peripheral insu-
lin sensitivity in muscle, liver, and adipose  tissue, 
improvement of post-prandial and fasting glucose con-
centrations as well as long-term glycemic control.13,14

In the past years our group conducted sev-
eral studies about rosiglitazone, both in addition 
to metformin,15,16 or glimepiride.17,18 We have also 
conducted a review about the effects of pioglita-
zone and rosiglitazone combined with metformin 
on body weight and  metabolic control,19 showing 
that, even if a small increase in mean body weight is 
observed in patients treated with thiazolidinediones 

plus  metformin  therapy, the weight gain is less than 
previously reported and it is also considerably less 
than what might have been expected given the large 
improvement in glycemic control. We have also con-
ducted a review comparing the effect of thiazolidin-
ediones and sulphonylureas,20 concluding that both 
give a similar improvement of glycemic control: 
sulphonylureas have an immediate action on HbA1c, 
whereas thiazolidinediones need some weeks to 
express their action. Thiazolidinediones give also an 
improvement of insulin resistance and insulin sensi-
tivity parameters not reported with sulphonylureas. 
We have already conducted a review about the pos-
sible combination of pioglitazone and glimepiride;21 
this time we decided to conduct a review focusing our 
attention on the effects of a combination of rosiglita-
zone plus glimepiride on metabolic control.

Patients and Methods
We performed a defined search string in PubMed and 
Embase for relevant clinical trials, literature reviews 
and selected clinical trials about the use of rosiglita-
zone and glimepiride published in the last ten years. 
Several searches of databases and the Internet were 
also carried out, providing an overview of the subject. 
It was also discovered that some reports have only 
been published in Japanese or Hungarian; to avoid 
problems and limitations with the translation of these 
reports, we decided to perform this review by includ-
ing only studies published in English. The strategy 
was to develop a defined search string that would 
find all relevant clinical trials registered in PubMed. 
The reference list of the selected trials has been care-
fully examined to identify any additional study not 
registered in the PubMed database. We used as key-
words “rosiglitazone” “glimepiride”, “combination 
of rosiglitazone and glimepiride”, “rosiglitazone and 
glimepiride” as key words. We considered as primary 
end points HbA1c, fasting plasma glucose (FPG), fast-
ing plasma insulin (FPI), body weight, body mass 
index (BMI), systolic and diastolic blood pressure 
(SBP and DBP, respectively), and, when available, 
data on lipid profile. We also recorded the frequency 
of adverse events such edema and heart failure.

Rosiglitazone and Glimepiride
The combination of a sulphonylurea with  metformin 
is commonly used in clinical practice. But when 
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this potent combination is no longer able to  provide 
acceptable glycemic control, the addition of a 
 thiazolidinedione may lead to improved metabolic 
control. This was showed by Kiayias et al22 they eval-
uated the effects of twenty weeks of therapy with 4 or 
8 mg of rosiglitazone added to a regimen of glimepir-
ide (6 mg/day) and metformin (2,550 mg/day) in 
type 2 diabetic patients inadequately controlled by 
the current therapy. After the addition of rosiglita-
zone there was a statistically significant decrease in 
HbA1c both with 4 and 8 mg of rosiglitazone: in the 
group treated with 4 mg the average HbA1c went from 
8.9% ± 1.1 to 7.8% ± 0.9% (P , 0.001), and FPG 
went from 10.7 ± 2.2 mmol/l to 8.9 ± 1.2 mmol/l 
(P , 0.0001). In the group treated with 8 mg of rosigl-
itazone, the average HbA1c went from 9.0 ± 1.1% to 
7.6 ± 0.8 and FPG went from 10.8 ± 2.3 mmol/l to 
7.9 ± 1 mmol/l (P , 0.0001 for both).

The treatment with rosiglitazone was well  tolerated. 
Hypoglycemia was the most frequent side effect in 
both patient groups (18.6% at 4 mg/day and 28% at 
8 mg/day). The dose of glimepiride and/or metformin 
was reduced in patients with hypoglycemic episodes, 
and the reduction proved to be effective in avoiding 
hypoglycemic reactions. Mean body weight increased 
in both rosiglitazone groups (4.2 kg at 4 mg/day and 
4.6 kg at 8 mg/day). No mention of cardiovascular 
events was done.

Chogtu et al23 instead, compared pioglitazone 
30 mg or rosiglitazone 4 mg in addition to glimepir-
ide 2 mg. Compared to the baseline values, the mean 
fall in the FPG and PPG levels was significant at 
week 12 in both groups (P , 0.05), without signifi-
cant differences between the two groups. HbA1c lev-
els also decreased significantly in the two groups of 
patients (P , 0.05), with no significant inter-group 
difference. However, 37.9% of patients in the piogli-
tazone group and 17.8% in the rosiglitazone group 
had HbA1c , 7.0% at the end of the study.

Lipid profile parameters showed significant dif-
ferences between the two groups. Pioglitazone gave 
a better decrease of total cholesterol (TC) compared 
to rosiglitazone and the difference between the two 
groups was significant (P = 0.004). Triglycerides (Tg) 
decreased significantly (P = 0.0006) in the pioglita-
zone group in comparison to the rosiglitazone group 
(P = 0.255) at 12 weeks with a P value of 0.002. 
LDL-cholesterol (LDL-C) also showed a  significant 

decrease (P = 0.005) at the end of the study in the 
 pioglitazone group, compared to the rosiglita-
zone group. HDL-cholesterol (HDL-C) increased 
 non-significantly (P = 0.83) in the pioglitazone group 
as compared to the rosiglitazone group, in which 
there was a decrease in the HDL-C levels (P = 0.03). 
 However, the inter-group change in the HDL-C levels 
was not statistically significant (P . 0.05).

Systolic, and diastolic blood pressure in patients 
in the pioglitazone group and the rosiglitazone group 
showed a non-significant decrease (P = 0.079 and 
P = 0.32, respectively), without significant differ-
ences between the two groups, probably because the 
patients in the present study were not hypertensive, 
and that could be the reason for a non-significant 
fall in their blood pressure. There was a body weight 
increase in the two groups, but the difference between 
the two groups was not significant (P = 0.10).

Derosa et al17 evaluated the effects of a fixed dose of 
4 mg/day glimepiride plus 15 mg/day of  pioglitazone 
or 4 mg/day of rosiglitazone for 12 months. After 
9 and 12 months, there were significant decreases of 
HbA1c, mean FPG, PPG, FPI, and PPI in both treat-
ment groups (P , 0.05 at 9 months and P , 0.01 at 
12 months for all parameters). Furthermore, homeosta-
sis model assessment index (HOMA index) improve-
ment was obtained at 9 and 12 months (P , 0.05 and 
P , 0.01, respectively) in both groups. Significant 
SBP and DBP improvements (P , 0.05, respectively) 
were observed in both groups after 12 months, even 
if the antihypertensive effect of thiazolidinediones 
appears to be mainly related to the decrease in 
 insulin-resistance and the consequent improvement 
of endothelial function. A significant BMI increase 
was present after 12 months compared to the baseline 
(P , 0.05) in both groups, without any differences 
between the two groups. No cardiovascular events 
were reported.

Roberts et al24 evaluated the addition of glimepir-
ide titrated sequentially from 2 to 4 to 8 mg/day over 
6 weeks, followed by 20 weeks of maintenance ther-
apy or placebo in combination with an established 
regimen of metformin and rosiglitazone 8 mg or pio-
glitazone 45 mg. The majority of patients (62.2%) 
who received glimepiride achieved a HbA1c value 
of ∼7%, compared with 26.0% of patients receiv-
ing placebo (P , 0.001 between groups). At the end, 
the adjusted mean differences between treatments 
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significantly favoured the glimepiride combination 
in terms of FPG (−37.4 ± 4.0 mg/dL, P , 0.001), 
FPI (4.06 ± 1.69 pIU/mL, P , 0.03), and C-peptide 
(124.5 ± 35.9 pmol/L, P , 0.001). The adjusted 
mean changes in body mass index from baseline to 
the end were 1.26 ± 0.16 kg/m2 with glimepiride and 
0.17 ± 0.16 kg/m2 with placebo (P , 0.001). Similarly, 
the mean change in weight was greater with glimepir-
ide than with placebo (3.76 ± 0.54 vs. 0.45 ± 0.52 kg, 
P , 0.001). There were no significant differences 
in lipid levels between groups. Notwithstanding the 
study limitations such as the relatively small patient 
population and short duration of treatment, the find-
ings of this study suggest that the addition of a drug 
having a different mechanism of action may improve 
glycemic control in patients with T2DM.

Pfutzner et al25 compared the effects of 3 mg/day 
of glimepiride + placebo (group 0), 3 mg/day of 
 glimepiride + 4 mg rosiglitazone (group 4), 3 mg/day of 
glimepiride + 8 mg rosiglitazone (group 8) after 0 and 
16 weeks of treatment. Substantial and significant dose-
dependent improvements were observed after the addi-
tion of rosiglitazone for FPG (group 0: −9 ± 48 mg/dL; 
group 4: −38 ± 47 mg/dL; group 8: −46 ± 53 mg/dL), 
HbA1c (−0.1% ± 0.7%, −1.1% ± 1.2%, −1.3% ± 1.2%), 
FPI (+1.4 ± 6.2, −1.2 ± 5.3, −3.7 ± 9.9 µU/mL), intact 
proinsulin (+1.6 ± 7.1, −2.0 ± 4.6, −3.1 ± 6.1 pmol/L), 
and high-sensitivity C-reactive protein (+0.2 ± 2.6, 
−1.7 ± 3.5, −2.1 ± 3.5 mg/L). After adjustment for 
changes in body weight, significant increases in 
 adiponectin were detected with rosiglitazone, whereas 
glimepiride alone did not induce a comparable effect 
(−0.5 ± 5.8, +8.8 ± 22.9, +14.3 ± 19.9 mg/L). The 
number of insulin-resistant patients decreased in both 
rosiglitazone treatment groups, whereas no change 
was seen with glimepiride alone. Next to the reported 
effects on glucose control, rosiglitazone provided 
an additional beneficial effect on insulin resistance, 
β-cell function, and cardiovascular risk markers. In 
this study, addition of rosiglitazone to an underlying 
sulphonylurea treatment resulted in additional β-cell 
protective and anti-inflammatory therapeutic effects 
and an overall improvement of long-term  glycemic 
control. These results are in line with the current 
knowledge on  thiazolidinedione effects in vitro and in 
animal  experiments. However, this study also shows 
that rosiglitazone is able to completely prevent the 
negative effects of sulphonylurea drugs on β-cell 

 dysfunction, insulin resistance, and cardiovascular 
risk markers in a dose-dependent fashion.

Orbay et al26 conducted a study to determine the 
efficacy and safety of adding rosiglitazone 4 mg to 
a combination of glimepiride 6 mg and metformin 
1700 mg therapy with insufficiently controlled 
T2DM for 26 weeks. Mean HbA1c levels decreased 
significantly from 7.54 ± 0.9% to 6.57 ± 0.7% 
(P , 0.001) at the 26th week. FPG  levels fell 
from 169.39 ± 37.8 mg/dl to 135.69 ± 28.0 mg/dl 
(P , 0.001), respectively. Insulin levels decreased 
from 19.60 ± 9.8 U/L to 14.66 ± 11.6 U/L (P = 0.026) 
at the 26th week. Regarding adverse events, oedema 
was detected in 3% of patients, and there was a sta-
tistically significant increase of BMI from baseline to 
the end of the study.

Chou et al27 assessed the efficacy and safety of 
two different dosing regimens of fixed-dose combi-
nation rosiglitazone 4 plus glimepiride 4/4 mg/day or 
8/4 mg/day compared with 8 mg of rosiglitazone or 
4 mg of glimepiride monotherapy in drug-naive sub-
jects with T2DM. Both rosiglitazone plus glimepiride 
regimens improved HbA1c (−2.4 ± 1.4% with rosigli-
tazone 4 mg plus glimepiride 4 mg and −2.5 ± 1.4% 
with rosiglitazone 8 mg plus glimepiride 4 mg) to 
a greater extent than rosiglitazone (−1.8 ± 1.5%) or 
glimepiride (−1.7 ± 1.4%) monotherapy (P , 0.0001 
vs. both rosiglitazone and glimepiride). Significantly 
more subjects achieved HbA1c target levels of #6.5 and 
,7% with either rosiglitazone plus glimepiride regi-
men compared with rosiglitazone or glimepiride alone 
(P , 0.0001 for both comparisons).  Similarly, a sig-
nificantly greater reduction in FPG levels was observed 
in subjects treated with rosiglitazone plus glimepir-
ide (−69.5 ± 57.5 mg/dl with rosiglitazone 4 mg plus 
glimepiride 4 mg; −79.9 ± 56.8 with rosiglitazone 8 mg 
plus glimepiride 4 mg) compared with rosiglitazone 
(−56.6 ± 58.1) or glimepiride (−42.2 ± 66.1) monother-
apy (P , 0.0001 for both comparisons). Improvement 
in C-reactive protein was also observed in subjects 
who were treated with rosiglitazone plus glimepiride 
or rosiglitazone monotherapy compared to glimepiride 
monotherapy. Rosiglitazone plus glimepiride was gen-
erally well tolerated, with no new safety or tolerability 
issues identified from its monotherapy components, and 
a similar adverse events profile was observed across 
regimens. The most commonly reported adverse event 
was hypoglycemia, and the incidence of  confirmed 
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symptomatic hypoglycemia (3.6%–5.5%) was com-
parable among subjects treated with rosiglitazone plus 
glimepiride and glimepiride monotherapy. A possible 
limitation of this study is the relatively short duration 
of 28 weeks. Long-term safety and efficacy for T2DM 
patients must therefore be inferred from longer term 
combination studies. In addition, the high baseline 
HbA1c values seen in this study population favours a sig-
nificant treatment difference with combination therapy 
over monotherapy and may also make differentiation 
of combination therapy and glimepiride monotherapy 
difficult when looking at hypoglycemia.

McCluskey et al28 enrolled 40 patients who failed 
on rosiglitazone monotherapy and treated them with 
additional glimepiride vs. placebo for 26 weeks. 
The outcomes were greater reductions for the 
glimepiride vs. the placebo combination in HbA1c 
(−1.2% ± 0.1% vs. −0.3% ± 2%, P , 0.001) and FPG 
(−24.4 ± 6.0 mg/dL vs. 5.9 ± 8.0 mg/dL, P , 0.01). 
More patients in the glimepiride group achieved 
the HbA1c target of #7% (60% vs. 14%, P , 0.01). 
Regarding lipid profile, no significant differences 
were observed compared to baseline, or in group to 
group comparison. There were no significant differ-
ences in the rate or type of adverse events between 
groups, and no episodes of severe hypoglycemia 
occurred with either treatments.

Discussion
All the studies reported above (Table 1) showed that 
the combination of rosiglitazone plus glimepiride 

gives an improvement of glycemic control, even if 
a little weight is gained. However we have already 
reported that the weight increase obtained with thi-
azolidinediones may be partly due to fluid retention,19 
but mainly because of the deposition of  subcutaneous 
adipose tissue, consistent with the mode of action 
of thiazolidinediones.29 Although visceral adipose 
 tissue also expresses PPAR-γ, this depot appears 
 little affected by thiazolidinediones therapy; whether 
the continuously high turnover of this depot reduces 
the influence of a thiazolidinedione is not clear.29 
Because visceral adipose tissue is cited as a source 
of greater vascular risk than subcutaneous adipose 
tissue, the increase in the latter (but not the former) 
is believed to minimize any specific threat to cardio-
vascular disease.30 Furthermore the association of 
rosiglitazone and glimepiride give also an improve-
ment of FPI: we already showed that thiazolidin-
ediones gave an improvement of insulin resistance 
and insulin sensitivity parameters not reported with 
 sulphonylureas.20 It is conceivable that the reduction 
in demand for insulin secretion due to chronic insulin 
resistance by thiazolidinediones greatly decreased the 
excess stimulation of β-cells to release insulin.

Despite its proven effectiveness, however, since 
2005 an increasing worrying regarding the possible 
differences between rosiglitazone and pioglitazone 
in terms of cardiovascular risk started rising.31,32 In 
that period, in fact the data from the DREAM study 
(Diabetes REduction Assessment with Ramipril and 
Rosiglitazone Medication) showed that patients who 

Table 1. Effects of rosiglitazone plus glimepiride on body weight and glycemic profile.

Author 
last name

Duration 
months

Weight (Kg) FPG 
Mg/dl

FPI 
μU/ml

HbA1c 
%

ROSI 
(mg)

GLIM 
(mg)

Kiayias (2002) 5 +4.2 −32.4° / −1.1*** 4 6
Kiayias (2002) 5 +4.6 −52.2° / −1.4° 8 6
Chogtu (2009) 3 / −32 mg/dL* / −0.4* 4 2
Derosa (2005) 12 +4.1* −31** −10.8** −1.3** 4 4
Roberts (2005) 6.5 / −37.4*** +4.06 −1.31*** 8 8
Pfutzner (2006) 4 / −39.6*** −1.2 −1.2*** 4 3
Pfutzner (2006) 4 / −46.8*** −3.7* −1.3*** 8 3
Chou (2008) 7 / −69.5+ / −2.4+ 4 4
Chou (2008) 7 / −79.9+ / −2.5+ 8 4
Orbay (2004) 6.5 +1.21 (BMi)*** −33.7*** −4.94** −0.97*** 4 6
McCluskey (2004) 7.5 +5.1+ −24.4* −1.2* 4/8 4/8

Notes: *P , 0.05 vs. baseline; **P , 0.01 vs. baseline; ***P , 0.001 vs. baseline; °P , 0.0001 vs. baseline; +P vs. baseline not given; ROSi plus GLiM 
data are reported as Δ compared to baseline values.
Abbreviations: BMi, body mass index; FPG, fasting plasma glucose; FPi, fasting plasma insulin; HbA1c, glycated hemoglobin; ROSi, rosiglitazone; GLiM, 
glimepiride.
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received rosiglitazone were numerically more likely 
to have cardiovascular events, including heart fail-
ure, myocardial infarction, stroke, angina, receipt of 
revascularization, or cardiac death, than those who 
received placebo, even if the differences in rates did 
not reach statistical significance.33

This was confirmed by the study ADOPT (A Dia-
betes Outcome and Progression Trial): patients who 
received rosiglitazone were numerically more likely 
to have cardiovascular adverse events, including 
myocardial infarction, congestive heart failure, and 
stroke.34 The RECORD study (Rosiglitazone Evalu-
ated for Cardiovascular Outcomes in Oral Agent 
Combination Therapy for Type 2 Diabetes), instead, 
showed no increase in overall  cardiovascular morbidity 
or mortality associated with the use of  rosiglitazone.35 
 Moreover Nissen’s meta-analysis  confirmed an 
increased risk for myocardial infarction,36 although 
not for cardiovascular disease or all-cause mortality 
with rosiglitazone suggesting an unfavourable benefit 
to risk ratio for rosiglitazone. On the basis of these 
data, on 23rd September 2010, during the annual 
EASD (European Association of the Study of Dia-
betes) congress in Stockholm, the EMA has recom-
mended the suspension of diabetes drug rosiglitazone 
from the market in Europe. The statement by the EMA 
says that they now believe the “benefits of rosiglita-
zone no longer outweigh its risks”, pointing to new 
studies that support an increased cardiovascular risk.

In the United States, on the other side, the US Food 
and Drug Administration (FDA) has recommended a 
package of measures to try to determine the safety of 
the drug and further restrict its use.

So, what to do now? Given the good results 
obtained by a combination of glimepiride and rosigli-
tazone, the most obvious choice should be substitute 
rosiglitazone with pioglitazone.37 We have already 
conducted several studies about the combination of 
pioglitazone and glimepiride, in particular we evalu-
ated the effects of glimepiride 4 mg/die combined 
with pioglitazone 15 mg or rosiglitazone 4 mg for 
1 year. At the end of the year, both treatment groups 
had significant increases from baseline in BMI (4.9% 
glimepiride plus pioglitazone, 6.2% glimepiride plus 
rosiglitazone; P , 0.05). Both treatments gave an 
improvement of glycemic control, but pioglitazone 
group had also significant improvements from baseline 

in TC (−11.1%), LDL-C (−12.0%), HDL-C (15.0%), 
and Tg (22.4%) (P , 0.05 for all). The change from 
baseline in Lp(a) was significant in the pioglitazone 
group, both relative to baseline and compared with 
the rosiglitazone group (−19.7% vs. 0.5%, respec-
tively; P , 0.05 vs. baseline and vs. rosiglitazone). 
Changes from baseline in homocysteine were signifi-
cant in both the pioglitazone and rosiglitazone group 
(−20.2% and −25.0%, respectively; P , 0.05).38

We have also conducted a review21 about the 
potential benefits of combining pioglitazone plus 
glimepiride on patient compliance, targeting the dual 
effects of insulin resistance and β-cell dysfunction 
and affecting a number of metabolic and cardiovascu-
lar parameters. These two therapies act synergistically 
to treat T2DM: glimepiride therapy achieves rapid 
reductions in HbA1c, whereas pioglitazone sustains 
glycemic control in the longer term. In addition to 
glucose-lowering efficacy and a favourable  efficacy/
safety profile, the combination of pioglitazone and 
glimepiride provides a host of pleiotropic effects 
with potentially beneficial metabolic consequences. 
Pioglitazone, in particular, has beneficial effects on 
the atherogenic lipid profile that is often seen in dia-
betes, an effect that is significantly greater than that 
seen with rosiglitazone39,40 or other oral agents.41–43 
In addition, pioglitazone also improves a number of 
atherosclerotic risk markers that appear to translate 
into clinical benefits on macrovascular outcomes. 
Glimepiride may also improve several atherosclerotic 
risk markers and lipoproteins.

The cardiovascular safety profile of pioglitazone, 
has also been investigated with the PROactive study, 
the only large treatment trial specifically designed 
a priori to examine the cardiovascular endpoints in 
 diabetic patients treated with pioglitazone.44 A total of 
5238 patients with T2DM and macrovascular disease 
were enrolled and randomized to receive either piogl-
itazone (15 to 45 mg daily) or placebo, while continu-
ing existing therapies with glucose-lowering agents, 
lipid-lowering medications, and  antihypertensives. 
The primary endpoint was the composite of all-cause 
mortality, nonfatal myocardial infarction, stroke, 
acute coronary syndrome, endovascular or  surgical 
intervention in the coronary or leg arteries, and 
amputation above the ankle. The Authors concluded 
that pioglitazone reduces the composite of  all-cause 
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 mortality, non fatal myocardial infarction, and stroke, 
in patients with T2DM who have a high risk of mac-
rovascular events.

Conclusion
Even if a combination of rosiglitazone and 
 glimepiride proved to be effective on glycemic 
 control, and in improving fasting plasma insulin, 
it is not an option available anymore, due to the 
recent withdrawn of rosiglitazone. Other possibili-
ties should be considered, for example, substitute 
rosiglitazone with pioglitazone. In this way we 
can maintain all the positive effects of thiazolidin-
ediones without the additive risk of cardiovascular 
events linked to rosiglitazone.
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