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Abstract  

Background:  Previous reports showed a significant im-
provement in the glycemic control of patients with Type 2  
Diabetes Mellitus (T2DM) following the use of Glimepiride/  
Metformin Fixed-Dose Combination (G/M FDC), with a  
reasonable safety profile. In this real-life study on Egyptian  

population, we aim to investigate the safety and effectiveness  
of G/M FDC among patients with T2DM.  

Subjects and Methods:  The present observational, multi-
center study included 1211 T2DM patients from Egypt, for  
whom the investigator decided to prescribe G/M FDC. Patients  

started G/M FDC at the beginning of the study or one month  

earlier, and the combination dose was decided by the investi-
gators to reflect the in-practice approach. Data were recorded  
at the initial assessment visit and six months later. Safety  
outcomes were measured throughout the course of treatment.  

Results:  At the end of six months follow-up duration,  
45.2% of the patients achieved the targeted HbA1c ≤7% and  
79.5% achieved the targeted reduction in HbA1c by ≥0.7%.  
The total percentage of patients who achieved either the  
targeted HbA1c ≤ 7% or reduction in HbA1c ≥0.7% were  
86.5%, while those who achieved both target HbA1c ≤ 7%  
and reduction in HbA1c ≥0.7% constituted 38.3% of the  
patients. The mean HbA1c level reduced throughout the study  
period from 8.8 ± 1.3% to 7.3 ±0.9% at the end sixth month  
(p<0.001). Hyperglycemia was the most commonly reported  
adverse events (3.5%), followed by hypoglycemia (1.2%).  

Conclusion:  The prescription of G/M FDC in treating  
patients with T2DM in Egypt is effective in achieving the  
targeted glycemic control with tolerable safety profile.  
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Introduction  

THE  increasing prevalence of Type 2 Diabetes  
Mellitus (T2DM) is a public health concern. Al- 
though T2DM may result in a wide range of micro- 
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and macrovascular complications, the early man-
agement of the disease from the time of diagnosis  
can minimize these consequences [1,2] . Oral Anti-
diabetics (OADs) lower the blood glucose level  
through a number of proposed mechanisms includ-
ing stimulation of insulin secretion, reducing insulin  
resistance, and increasing glucagon-like-peptide-
1 secretion [3] .  

However, recent reports reveal growing evi-
dence that regimens adopting monotherapy of  
OADs failed to control the glycemic status of  
T2DM patients, and the need for maximal dose  
with monotherapy may increase the risk of serious  
complications. In order to reduce the need for dose  
titration, it is recommended to use a combination  
regimen with a complementary mechanism. Of  
these combinations, Glimepiride/Metformin Fixed-
dose Combination (G/M FDC) has shown a prom-
ising effect on insulin secretion and significant  
improvement in insulin resistance [4-6] .  

In addition, the current literature shows that  
FDCs of OADs can improve patient compliance  
compared with instructing the patient to multiple  
pills. It is also suggested that these combinations  
may minimize the side effects resulting from pre-
scribing high-dose monotherapy to T2DM patients  
[7] . As a result of high patients' compliance and  
the reported cost-effectiveness, the use G/M FDC  
has been recently increased worldwide [8] .  

Despite the worldwide consensus recommen-
dations, data is lacking about the real-life practice  
of G/M FDC in treating patients with T2DM in  
Egypt. In this regards, the present study aimed to  
evaluate the efficacy and safety of G/M FDC among  
Egyptian patients with T2DM.  
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Subjects and Methods  

In the present observational, multi-center, pro-
spective study, we randomly selected physicians  

from multiple private centers in Egypt from July  

2014 till March 2016. Each participating physician  

was asked to include consecutive patients during  
the recruitment period starting from the initiation  
date at each site. Patients, with poorly controlled  
T2DM on OADs, were included if they met the  
following criteria: (1) Patient age ≥21 years old,  
(2) Patient who received G/M FDC initiated at the  

baseline visit or one month earlier and (3) Patients  

who agreed to sing the informed consent form.  
Patients were excluded if they had severe hepatic/  

renal disorders, reported hypersensitivity to sulfo-
nylureas or metformin, or contraindications to G/M  

FDC.  

The following data were recorded for every  
patient: Demographic characteristics, medical his-
tory, and HbA1c levels. The data were collected  
at the initial assessment visit and six months later.  
Safety outcomes were measured throughout the  

course of treatment. All adverse events, whether  

related to G/M FDC or not, were recorded from  

the first day of administration. The severity of the  

adverse events and corrective medications were  

also monitored.  

The dosing regimens and the need to add insulin  

or other medications were left to the investigators  

in order to experience the real-life practice.  

The primary endpoints included the following:  

The percentage of patients who achieved HbA1c  
≤7.0% or a decrease in HbA1c ≥0.7% after six  
months of treatment, the percentage of patients  

who needed to switch to insulin, and the percentage  
of patients who experienced adverse events which  
necessitate a change or discontinuation of treatment.  

The secondary outcomes were the mean change in  

HbA1c and Fasting Blood Glucose (FBG) levels  

at the end of study weight change from baseline,  

treatment adherence, and safety outcomes.  

Data entry, verification, and validation were  

carried out using standard computer software. A  
double-entry method was used to ensure that the  

data were transferred accurately from the case  

report forms to the database. Data were analyzed  

using the software, Statistical Package for Social  

Science (SPSS Inc. Released 2009, PASW Statistics  

for Windows, Version 18.0: SPSS Inc., Chicago,  
Illinois, USA), then processed and tabulated. Fre-
quency distribution with its percentage and descrip-
tive statistics with mean and standard deviation  
were calculated. Chi-square, t-test, correlations  

were done whenever needed. p-values of less than  
0.05 were considered significant.  

The study was conducted in full accordance  

with the guidelines for Good Clinical Practice and  
the Declaration of Helsinki, and data for each  

patient were collected only after obtaining that  

patient's signed written data release forms.  

Results  

A total of 1211 patients from Egypt with T2DM,  

for whom the investigator decided to prescribe  

G/M FDC, were screened for eligibility. From  

which 31 patients did not meet the eligibility criteria  

(30 patients were not prescribed G/M FDC at  

baseline, and one patient had missing data for  
baseline Insulin). Thus the overall number of eli-
gible patients enrolled in the descriptive analysis  
stood was 1180 patients. At the end of follow-up,  
the primary study endpoint was not recorded for  
80 subjects (20 subjects were lost to follow-up and  

60 subjects did not undergo HbA1c level measure-
ments at six months). So, the efficacy population  

included only 1100 patients.  

The mean age of the included patients was  
50.4±9.6 years with a BMI of 30.8 ±5kg/m2 . Slightly  
more than half (52.7%) of the patients were males.  

Most of the patients (74.2%) were residing urban  
areas, and the remaining patients were living in  
rural (18.7%) or suburban (7%) areas. The mean  

duration of disease was 4.8 ±5.2 years. Two-thirds  
of patients reported a positive family history of  
diabetes, 42.4% had complications associated with  
T2DM; these complications were mainly nervous  

system disorders (36.3%), cardiac disorders  

(10.7%), and eye disorders (8.8%), while 55.5%  
had medical or surgical complications rather than  

diabetes. Regarding previous anti-diabetic therapies  

prior to baseline visit, metformin were used by  

39.5% of the patients, sulfonylureas were used by  

36.4% of the patients, and 22.8% of the patients  

were instructed to G/M FDC. Only 5.3% of patients  

were prescribed to insulin prior to enrollment into  

the study. All patients were shifted to the G/M  
FDC before the enrollment in this study (Table 1).  

The included patients were prescribed one of  

the following four dosing regimens: (1) A single  

oral administration of fixed dose 2mg Glimepiride  

plus 500mg Metformin (1 X 2/500mg G/M FDC)  

received by 92.6% of the participants, (2) 4mg  
Glimepiride plus 1000mg Metformin daily (2 X  
2/500mg G/M) received by 6.6% of the participants,  

(3) Fixed dose combination of 1mg Glimepiride  

plus 250-mg Metformin (1 X 1/250mg G/M) re-
ceived by 0.5% of the participants, or (4) 3mg  
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Glimepiride plus 750mg Metformin (1 X 2/500mg  

and 1 X 1/250mg G/M) received by 0.3% of the  
participants.  

Table (1): Baseline characteristics of the included patients.  

Frequency, (%)  
(Total =1180)  

• Age (mean ±  SD) years  
• Sex:  

Male  
Female  

• BMI (mean ±  SD) kg/m2 
 

• Residence:  
Rural  
Urban  
Suburban  

• Educational level:  
Illiterate  
Elementary Education  
Higher Education  

• Duration (mean ±  SD) years  
• Baseline HbA1 c (mean ±  SD) level  
• Baseline FBG (mean ±  SD) level, mg/dL  
• Baseline weight (mean ±  SD) Kg  
• Positive family history  
• Diabetes-related complications  
• Medical or surgical history  
• Prescribed to Insulin before the initial assessment  

level.  
• Prescribed to Glimepiride/Metformin before the  

initial assessment level.  
Smoking habits:  

Never  
Current  
Former  

Regarding the primary endpoints, a total of 497  

(45.2%) patients achieved the targeted HbA1c  
≤7%, and 875 patients (79.5%) achieved the tar-
geted reduction in HbA1c level by ≥0.7%. The  
total number of responders who achieved either  
target HbA1c ≤7% or reduction in HbA1c by ≥0.7%  
were 951 (86.5%), while, those who achieved both  
target HbA1c ≤ 7% and reduction in HbA1c by  
≥0.7% were 421 (38.3%) Fig. (1). Only 8.1% of  
the patients needed an add-on insulin therapy for  
the following reasons: 75 (6.8%) patients did not  
achieve target HbA1c levels, 61 (5.5%) patients  
did not achieve target FPG level, 37 (3.4%) patients  
experienced hyperglycemia, 6 (0.5%) patients had  
weight gain, 5 (0.5%) patients showed new T2DM-
related complications, and 2 (0.2%) patients report-
ed worsening of pre-existing T2DM-related com-
plications. Throughout the study period, no patients  

experienced adverse events which necessitate a  
change or discontinuation of treatment.  

The mean HbA1c level reduced throughout the  

study period from 8.8± 1.3% to 7.3±0.9% at the  

end of sixth month (p<0.001). While, the FBG  
level decreased significantly from 203.7±62.6mg/dl  
to 131.8±33.2mg/dl following six months of treat-
ment (p<0.001). Similar significant reduction was  
observed in the mean weight at the end of study  
period (87.9± 13.7 to 86± 12.6kg; p<0.001). The  
total number of adverse event stood at 70 events  
distributed on 57 (4.7%) patients. Sixteen patients  

(1.6%) did not receive glimepiride/metformin as  
initially prescribed. Reasons for this lack of com-
pliance included incidence of hyperglycemia in 11  
patients (1%), hypoglycemia in 4 patients (0.4%)  

and poor patient adherence to the combination  
therapy in 1 patient (0.1%).  

Response  

Fig. (1): Response of the participating patients to treatment  
after 6 months.  

Throughout the study period, 57 patients (4.7%)  
experienced 70 adverse events. The most commonly  
reported adverse events were 15 (1.2%) hypogly-
cemic events, 43 (2.8%) hyperglycemic events,  
and 6 (0.5) weight gain events. The incidences of  
acute adverse events among the participants are  
shown in (Table 2).  

Table (2): Incidence of acute adverse events among the  
included patients.  

Adverse events  Frequency, (%)  
(Total=1180)  

Hypoglycemia  15 (1.2)  
Hyperglycemia  43 (2.8)  
Foot Ulcer  3 (0.3)  
Microalbuminurea  1 (0.1)  
Neuropathy  2 (0.2)  
Weight Gain  6 (0.5)  

*Every subject may had more than one AEs/ADRs.  

Discussion  

Glimepiride and metformin are one of the most  
commonly prescribed OADs worldwide. Metformin  

is reported to improve the peripheral resistance to  

Characteristics  
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insulin and is widely recommended as the first  
choice OAD for newly diagnosed T2DM patients.  
While glimepiride is a third generation sulfonylurea  

that enhances insulin secretion. Compared to con-
ventional sulfonylureas, glimepiride was reported  
to have a higher selectivity toward the pancreatic  

ATP-sensitive potassium channel and greater im-
provement in glucose transport. Meanwhile,  
glimepiride has been prescribed as a primary OAD,  

especially when metformin monotherapy has no  

effect. The combination regimen of metformin and  

glimepiride showed clinically significant more  
improvement in glycemic status when compared  

to either metformin or glimepiride monotherapy.  
G/M FDC was reported to control the hyperglyc-
emic status of T2DM patients and reduce the side  

effects resulting from the need for the maximal  

dose of monotherapy [5-7] .  

In the present prospective real-life study, 45.2%  
of included T2DM patients achieved the target  

HbA1c <_7%, while 79.5% showed more than 0.7%  
reduction in HbA 1 c levels at the end of follow-
up. Up to 86.5% achieved at least one of both  

targets. The mean change in HbA1c levels was  
–1.5 at the end of the six months duration (p  
<0.001). G/M FDC exhibits a tolerable safety  

profile as well, only 70 adverse events were report-
ed, mostly hyperglycemia and hypoglycemia.  

In consistent with our findings, a study on 209  

Korean T2DM patients showed that G/M FDC  

provided better glycemic control and lower side  
effects compared to monotherapy [9] . In a previ-
ously published study over the use of G/M FDC  

in a single dose for a 3-month follow-up study, a  
reduction of 1.3% in the levels of HbA1c was  
reported and nearly half of the patients showed  
targeted HbA 1 c reduction [10] . G/M FDC demon-
strated a higher efficacy than metformin combina-
tion with older sulfonylureas in previously pub-
lished controlled trials, as well. In one randomized  
controlled trial, a higher proportion of the patients  
G/M FDC group reached HbA1c level <_7% at the  
end of 12 months follow-up compared to gliben-
clamide/metformin, the observed difference was  

statistically significant [11] .  

Generally, sulfonylureas are expected to be  
associated with more risk of hypoglycemia than  
other classes of medication due to its insulin secre-
tagogue effect. However, recent reports suggested  

that glimepiride lead to lower rate of severe hy-
poglycemia than other sulfonylureas, which may  
be attributed to its potentially controllable effect  
on insulin secretion [12] . In the present study, only  
1.2% of included patients developed hypoglycemic  

events. González-Ortiz et al., conducted a rand-
omized controlled trial in 152 poorly controlled  

T2DM and reported an incidence rate of 17.1% of  

hypoglycemic events among G/M FDC group [11] ,  
which was much higher than our observed results.  
However, no sever hypoglycemic events were  
reported in any of the abovementioned studies.  

It has been previously reported that dose titra-
tion of FDCs are difficult to achieve, therefore,  

may lead to hyperglycemia in patients who required  

dose titrations [7] . In the present study, the majority  
of the patients (92%) received G/M FDC at dose  
of 2/500mg and we observed 43 incidence of acute  

hyperglycemic episodes. However, it should be  
noted that FDCs are available in a variety of doses  

which may allow the clinician to choose the optima  

titration and dose adjustments strategy [13] .  

In conclusion, the prescription of G/M FDC in  

treating patients with T2DM in Egypt is an effective  

strategy that exhibit a significant improvement in  

glycemic control with tolerable safety profile. Our  

study was a real-life one which have the advantages  

of simulating “real” patients.  
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