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There is an explosive growth of type 2 diabetes mellitus (T2DM) 
in South Korea. According to Korea National Health and Nu-
tritional Examination Survey performed in 2011, the preva-
lence of diabetes among the population of 30 years and old is 
12.4%, and the number of patients with T2DM is expected to 
reach 6 million by 2050 [1].
 Through studies such as UK Prospective Diabetes Study, it 
has been well established that aggressive glycemic control in 
patients with newly diagnosed T2DM reduces microvascular 
and macrovascular complications of the disease [2]. Therefore, 
it is important to diagnose and treat T2DM in early phase. 
Several institutions have suggested target glycemic goals—for 
instance, American Diabetes Association (ADA) has recom-
mended glycated hemoglobin (HbA1c) to be controlled below 
7% and stated that it should be maintained as close to normal 
level as possible in patients with short duration of T2DM, long 
life expectancy, and no cardiovascular disease [3,4]. Korean 
Diabetes Association (KDA) has recommended HbA1c below 
6.5% as target glycemic goal [5]. In general, a regimen of single 
oral hypoglycemic agent reduces HbA1c by approximately 
1.5%; therefore, a combination therapy is recommended as 
initial management in HbA1c greater than 8% [3-7]. The ben-
efits of early combination therapy includes reduced glucotox-
icity to β-cells through early normalization of blood glucose, 
reduced exposure time to hyperglycemia, and simultaneous 
blocking of multiple pathophysiology of T2DM [5,6].
 The treatment guideline provided by ADA and European 

Association for the Study of Diabetes (EASD), as well as that 
by KDA, recommends metformin in addition to lifestyle mod-
ification in patients with newly diagnosed T2DM as long as 
there are no contraindications [3-5]. In the past, addition of 
oral hypoglycemic agents with different mechanism of action 
or insulin was indicated after failure of metformin monother-
apy; however, since the recent recognition of importance of 
early aggressive glycemic control, metformin-based combina-
tion therapy has been widely employed in patients with HbA1c 
greater than 7.5% to 8% [3-6]. However, if combination of oral 
agents other than metformin is determined to be more effec-
tive based on several studies, an appropriate combination may 
be tailored to each patient depending not only on the mecha-
nism, efficacy, side effect, and drug-drug interaction of each 
agent but also on individual lifestyle [3,6].
 The major classes of hypoglycemic agents that may be com-
bined with metformin include sulfonylurea (SU), thiazolidin-
edion (TZD), dipeptidyl-peptidase-4 inhibitor (DPP4-i), insu-
lin, and glucagon-like peptide-1 (GLP-1) receptor agonist [6]. 
There is no clear guideline on the most effective combination 
regimen available for uncontrolled T2DM, and few studies in-
vestigated the effect of metformin-based early combination 
therapy. 
 SU acts on β-cells of the pancreas as an insulin secreta-
gogue—it is the most commonly used drug in conjunction 
with metformin [5,7]. One study evaluated the efficacy and 
safety of glyburide/metformin combination regimen as initial 
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therapy in drug-naïve T2DM patients over 2 years. The mean 
HbA1c at baseline and at 104 weeks after treatment was 8.4% 
and 6.8%, respectively. Combination with SU resulted in good 
glycemic control, but a significant increase in body weight and 
hypoglycemic episodes was noted [8]. While second genera-
tion SU (e.g., gliclazide, glimepiride) report lower incidence of 
hypoglycemic episodes compared to long acting SU (gly-
buride), it still needs to be taken into account in elderly pa-
tients [9]. In addition, another problem has been raised by a 
study entitled “A diabetes outcome progression trial 
(ADOPT)”—SU, when used as monotherapy agent, shows 
higher secondary failure rate compared to metformin or TZD 
[10]. Nonetheless, whether a similar result is observed when 
combined with metformin has not been reported as of yet. 
 Pioglitazone, a peroxisomal proliferator-activated receptor 
γ agonist, reduces insulin resistance in the liver and peripheral 
tissues, leading to increases in suppression of hepatic glucose 
production and glucose uptake in peripheral tissues [6,7]. One 
cohort follow-up study compared and analyzed the results of 
initial combination therapy consisting of metformin and pio-
glitazone and initial sequential monotherapy of metformin 
and pioglitazone in T2DM patients with HbA1c greater than 
7%. This study found that initial combination therapy of met-
formin and pioglitazone was more effective than sequential 
combination therapy of metformin and pioglitazone in reach-
ing and maintaining glycemic control, especially in subjects 
with HbA1c greater than 9% [11]. Although pioglitazone re-
duces the risk of death, myocardial infarction, and stroke, there 
is potential weight gain, and its long-term use is associated 
with elevated risk of other side effects, such as bone fracture 
[12,13]. 
 DPP4 inhibits DPP4, an enzyme that degrades incretin hor-
mone GLP-1, resulting in hypoglycemic effect [6,14]. Its com-
bination with metformin is the subject of numerous recent 
studies.
 Lim et al. [15] reported a decrease in mean HbA1c of ap-
proximately 1.5% in drug-naïve Korean T2DM patients who 
initially underwent 52 weeks of combination therapy with 
metformin and stagliptin—this efficacy was found to be great-
er in those with higher initial HbA1c after adjusting for BMI, 
insulin resistance, and other factors. In addition, it has suggest-
ed that DPP4-i may offer assistance in subjects with low β-cell 
function [15]. 
 A series of recent studies have reported a combination regi-
men of metformin and DPP4-i to be associated with effective 

and safe glycemic control with no weight gain and low risk of 
hypoglycemia [16-18]. Nonetheless, there is a lack of studies on 
the effects of long-term DPP4-i use on cardiovascular disease, 
cancer, or the pancreas. 
 The study by Lee et al. [19] was designed to evaluate the ef-
ficacy of glycemic control in drug-naïve or newly detected Ko-
rean T2DM patients receiving metformin-based dual combi-
nation therapy with SU, pioglitazone, or DPP4-i, and they found 
similar hypoglycemic efficacy among SU, pioglitazone, and si-
tagliptin after 24 weeks of treatment in newly diagnosed T2DM 
subjects: this efficacy was similar or superior to that reported 
by other studies that combined SU, TZD, or DPP4-i to metfor-
min [8,11,15-17]. Several studies have investigated which med-
ications are more effective in Korean subjects [15,20,21]. In a 
study that reported more frequent β-cell dysfunction in Asian 
population compared to Westerners, combination therapy 
with SU could be effective in Korean [20]. DPP4-i was report-
ed to be more effective in Asians than in Western [21]; howev-
er, in another study that included diabetes in early stages, TZD 
demonstrated equal hypoglycemic efficacy when compared to 
SU [22]. These findings imply that it is difficult to label a spe-
cific drug as superior to others. 
 Furthermore, patients with relatively high HbA1c at base-
line responded well to combination oral hypoglycemic agent 
therapy [19]. Insulin therapy is the recommended treatment 
of choice in patients with HbA1c greater than 10% to 11% or 
with symptoms of hyperglycemia [3-6]; however, in this study, 
dual therapy was initiated in subjects with HbA1c greater than 
11%. These patients showed a mean HbA1c below 6.5% after 
24 weeks of treatment, demonstrating that oral hypoglycemic 
agents can achieve adequate glycemic control within 24 weeks 
in early diabetic patients with severe hyperglycemia [19]. As 
the authors have stated, this maybe be due to relatively spared 
pancreatic β-cell function, as well as due to lower insulin resis-
tance compared to study groups of other researches. 
 The 2013 ADA/EASD guideline also recommended that 
glycemic target and control should be tailored to individuals 
[3]. In this study by Lee et al. [19], metformin-based dual ther-
apies with SU, TZD, and DPP4-i all showed similar efficacy. 
This suggests that the choice of oral hypoglycemic agents 
should be based on side effects, compliance, cost, and other 
factors rather than relying on a specific class of drug. Nonethe-
less, the analysis included only 24 weeks of data since the ini-
tial diagnosis, requiring further studies that evaluates not only 
the continued hypoglycemic efficacy of the combination ther-
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apy but also its side effects and its preventative effect on com-
plications. A special attention should be paid in the future to 
the incidence of cardiovascular diseases and hypoglycemia in 
SU group, fracture and edema in TZD group, and pancreatitis, 
neoplasm, and cardiovascular disease in DPP4-i group. 
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