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Abstract

The American Diabetes Association has set a HbAlc objective of 7.0%, which appears excessive given the lack of a well-
established HbA1c threshold for CVD risk. Hypoglycemia and weight gain are common adverse effects of the large doses of
sulfonylureas and insulin needed to achieve a HbAlc of 6.0% or less. However, it has been shown that insulin sensitizers and
GLP-1 analogs may keep -cells working without greatly raising the risk of hypoglycemia, therefore they may be titrated to
maximal dose in order to bring down HbA1lc levels below 6.0%. Finally, Weight loss and protection against the weight gain
linked with TZDs are both possible thanks to GLP-1 analogs, but sulfonylurea and insulin treatment often cause weight gain.
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INTRODUCTION

Type 2 diabetes mellitus is a metabolic illness that has emerged as a global public health crisis. According to new
estimates from the World Health Organization, diabetes is responsible for about 3 million deaths annually
throughout the globe. By 2025, Type 2 diabetes mellitus (T2DM) is expected to account for 90-95% of all
occurrences of diabetes mellitus, with an estimated 333 million individuals suffering from the condition. Multiple
medical conditions, such as inadequate blood flow to the extremities, nerve damage, eye damage, and kidney
failure, might develop as a result. Certain oral antihyperglycemic medications and insulin are used in the
treatment of type 2 diabetes, in addition to changes in lifestyle.

Two key pathophysiologic problems define type 2 diabetes mellitus: Disrupted beta cells and impaired peripheral
insulin sensitivity. Anti-diabetic drugs have been proven to be unsuccessful in a number of trials. Hypoglycemia
and weight gain are two side effects of antidiabetic medications that may contribute to the increased
cardiovascular risk seen in late-stage type 2 diabetes mellitus patients.

LITERATURE REVIEW

Salahuddheen, K (2012), Alpha-glucosidase inhibitor acarbose and DPP-4 inhibitor vildagliptin, with and without
biguanide derivative metformin, should be studied. Evaluate the performance and safety of the DPP4 inhibitor
vildagliptin in comparison to the Sulfonylurea derivative glibenclamide, with and without the Biguanide derivative
metformin. Vildagliptin, a DPP4 inhibitor, was compared to the thiazolidinedione derivative pioglitazone for its
effectiveness and safety, both alone and in combination with the biguanide derivative metformin. Vildagliptin, a
DPP4 inhibitor, was compared to another DPP4 inhibitor, pioglitazone, and the results showed that the
combination of Vildagliptin and pioglitazone was both effective and safe. Inhibiting dipeptidyl peptidase-4 (DPP-
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4) has the potential to reduce levels of glycated hemoglobin (HbA1c), fasting blood sugar (FBS), and postprandial

glucose (PG). DPP-4 has been shown to have a positive effect on body mass index (BMlI), serum lipid profile (HDL),
and total cholesterol (TC) when used as monotherapy across a wide range of ages and sexes, with reductions of
between 0.5-0.35 in HbAlc, 35-22.8 points in fasting blood sugar, and 79-42.2 points in resting blood sugar. DPP-
4 inhibition has shown promise as a potential combination treatment, and it has shown promise when used in
conjunction with metformin and TZDs. Combination trials have shown that adding a DPP-4 inhibitor to an existing
monotherapy treatment results in comparable rates of side effects compared to monotherapy, which is
encouraging. In addition, the combo therapies seldom cause hypoglycemia. To prove its effectiveness and safety
in treating type 2 diabetes, further long-term studies are needed.

Xiaocai Cai, Xiaocai Gao, Wenjing Yang, et al (2018), To determine if first combination therapy with hypoglycemic
medications is more effective than monotherapy. Only studies that matched the predetermined criteria were
considered for this meta-analysis. Differences in weighted means and relative risks were computed. The meta-
analysis comprised data from 36 research. First-time combination therapy with another anti-diabetes medicine
significantly lowered glycated hemoglobin (HbAlc) levels, in comparison to metformin monotherapy. Except for
sulfonylurea/glinide and metformin and thiazolidinedione and metformin, most combinations of diabetic
medicines showed a comparable risk of hypoglycemia.

AJ. Scheen in 2011, Studies have revealed that DPP-4 inhibitors reduce glucose levels similarly to
thiazolidinediones while causing a somewhat smaller drop in hemoglobin Alc compared to metformin. Gliptins
were associated with comparable HbAlc reductions in those on metformin as they were in those taking a
sulphonylurea or a thiazolidinedione (TZD). Saxagliptin was shown to be non-inferior to sitagliptin in just one
head-to-head study. There is obviously a need for more studies that directly compare various incretin-based
medicines to one another. DPP-4 inhibitors are rapidly increasing in importance as we learn more about their
benefits and drawbacks via controlled clinical research for the management of type 2 diabetes.

Alam, F., et al. (2019), Pioglitazone, the only thiazolidinedione drug now in clinical use, is being explored for its
unique insulin sensitizing potential despite its association with a variety of undesirable side effects. Alterations in
homeostasis model assessment-insulin resistance, body weight, and fasting blood sugar levels were secondary
goals, but increases in glycated hemoglobin were the primary focus. The safety outcomes were changes in
biomarkers and the incidence of unwanted side effects. The studies were performed using the R program's
Metafor package and the random-effects model-based RevMan program. 16 randomized controlled trials were
included. HbAlc was lowered by 0.05% and FBS was down by 0.24 mmol/l, both of which are equivalent to
reductions reported with pioglitazone monotherapy. In addition to lowering HOMA-IR by 0.05, pioglitazone also
boosted HDL by 0.02 mmol/l. As a monotherapy, pioglitazone was superior than placebo in lowering both blood
pressure and triglycerides. Pioglitazone was linked to increased weight gain and oedema risk, but lowered
hypoglycemia risk. Patients with type 2 diabetes who are experiencing hyperglycemia, poor lipid metabolism, or
high blood pressure may benefit from pioglitazone, according to a meta-analysis. Pioglitazone dosing
recommendations should be based on each patient's unique circumstances.

Yoshinori Nishida, Yoshinori Takahashi, Kenji Tezuka, et al (2017), The purpose of this study was to compare the
physiological and biochemical reactions of people with type 2 diabetes mellitus treated with five different DPP-4
inhibitors. We compared the effects of five different DPP-4 inhibitors on a variety of laboratory parameters, over
the course of 12 months using a multivariate regression model. Comparing baseline and exposure periods, our
research showed that the five DPP-4 inhibitors studied improved hepatic markers and lowered HbA1lc.

DURABILITY OF GLUCOSE CONTROL WITH THIAZOLIDINEDIONE
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Interventions that reduce excess body adiposity or affect its biology provide the strongest evidence that -cell loss

may be postponed or avoided. Both the Diabetes Prevention Program and the Finnish Diabetes Prevention Study
found that yearly incidence of type 2 diabetes mellitus decreased in tandem with weight loss. If losing weight
slowed or stopped the decline of beta cells, we would anticipate this trend. Taking a TZD has been shown in five
studies to minimize the risk of acquiring type 2 diabetes in patients with IGT. All five trials demonstrated that
TZDs do more than only increase insulin sensitivity; they also significantly protect -cell function. Both Pioglitazone
and Troglitazone were studied for their potential to prevent diabetes, direct evaluation of -cell function
demonstrated that TZDs may reduce or halt the loss of -cell function. Treatment of insulin resistance seems to
work by decreasing the secretory demand for insulin.

DPP-4 INHIBITORS VERSUS GLP-1 RECEPTOR AGONISTS

As there haven't been many studies comparing GLP-1 receptor agonists with DPP-4 inhibitors, it may be difficult
to tell which patients will have the best results with either class of medication. Tolerance to and oral bioavailability
of small molecule DPP IV inhibitors are generally high. It is safe to use them in patients with renal and hepatic
impairment, as well as the elderly, the frail, the vulnerable, and those with a history of alcohol or drug misuse
since they are easy to give. They have been demonstrated to have no effect on weight gain or loss, and they are
connected to a decrease in hypoglycemia rates and HbAlc levels (0.6 to 0.7%). They may be taken whenever
convenient, regardless of mealtimes, since they do not produce hypoglycemia and hence do not need dosage
titration. Moreover, they seldom if ever cause negative interactions with other prescriptions, meaning you may
take them with other drugs without adjusting the dosage of either. In clinically meaningful ways, DPP-4 inhibitors
do not alter the pharmacokinetic profiles or exposure to other routinely used drugs that influence the CYP system.
Since diabetes is a common complication of diseases like TB and HIV, DPP-4 inhibitors may be of use in these
situations.

Subcutaneous injections of incretin mimetics, also known as GLP1 R agonists, protect the drug from degradation
by digestive hormones. As a result of the 6-10-fold rise in concentration upon injection, these inhibitors are more
effective than DPP IV inhibitors for lowering HbA1 c levels, leading to considerable weight loss, particularly in
extremely obese people. DPP4 inhibitors and GLP-1R agonists may be differentiated most noticeably in the eyes
of patients by the former's oral, once-daily dose and the latter's injection schedule. Evidence shows that patients
may be more open to injectable medications if they are more effective than those that have previously been tried.

Table 1: Comparison of action of DPP-4 inhibitors and GLP-1 receptor agonists
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Action DPP-4 GLP-1 receptor
agonists
inhibitors
Insulin secretion Increased Increased
Glucagon Secretion Decreased Decreased
PPPG Reduced Reduced
Appetite No effect Suppressed
Satiety No effect Induced
Gastrointestinal Rare to none Often Nausea
adverse effects
Gastric emptying No effect Slowed
Body weight Neutral Reduced

Glycemic control, cardiovascular risk factors, and liver biomarkers all improved in type 2 diabetes mellitus patients
who took exenatide in conjunction with metformin and/or sulfonylurea for 3 years, as well as gradual weight loss.
After 3.5 years of following up with some of these patients, we found that their HbAlc levels continued to drop.

Weight reduction is the result of GLP-1 analogs' effects on - and -cells as well as on hepatic glucose synthesis,
appetite, and stomach motility. To further reduce the risk of hypoglycemia, exenatides tightly rely on plasma
glucose level to stimulate insulin production while suppressing glucagon. In contrast to what was seen in rats,
there was no evidence that incretin treatment for type 2 diabetes mellitus humans would lead to an increase in -
cell bulk in addition to an improvement in -cell function.

COMBINATION OF THIAZOLIDINEDIONE AND DPPIV INHIBITOR

After 24 weeks of pioglitazone monotherapy, patients with type 2 diabetes mellitus who still had uncontrolled
blood sugar levels were given Sitagliptin 100 mg once daily. No additional risk of hypoglycemia was seen in
comparison to the placebo group, and effective glycemic control was accomplished with the adjustments. From
baseline to endpoint, HbAlc levels changed by an AM of 0.8% in individuals receiving 50 mg of vildagliptin daily
and 1.0% in those receiving 100 mg. Mild hypoglycemia occurred in 0% of patients on vildagliptin 50 mg/day,
0.6% of patients taking vildagliptin 100 mg/day, and 1.9% of patients taking a placebo.

Table 2. Summaries of selected clinical trials
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Effectiveness and safety of first vildagliptin/pioglitazone combination therapy were compared to those of
component monotherapy in a previous experiment. Compared to individual component monotherapy, glycemic
control was better with the combination of vildagliptin and pioglitazone in the first line of treatment. The high-
dose combination was well tolerated and helped 65% of patients achieve their HbAlc goals, equivalent to
pioglitazone alone. The low-dose combination was more efficient and well-tolerated than pioglitazone 30 mg qd.

TRIPLE COMBINATION

Improvements in glycemic control and weight loss were seen in 233 individuals with type 2 diabetes mellitus who
were using TZD metformin but not getting ideal results from their treatment. However, compared to placebo, it
was linked with more severe gastrointestinal side effects.

After 26 weeks of therapy with liraglutide, metformin, and TZD, the mean HbA1c levels in the liraglutide groups
were substantially higher than placebo. Liraglutide once daily or a placebo was administered to subjects in a
randomized controlled trial. More cases of mild hypoglycemia were seen with liraglutide, although no severe
cases were seen. The incidence of gastrointestinal adverse events was greater with liraglutide, although they
were often minor and transient. Liraglutide was associated with fewer episodes of persistent nausea and
hypoglycemia than exenatide, and HbAlc levels ( 0.32%) and fasting plasma glucose were improved more so.
HbA1lc readings were lowered by 1.3% after being on liraglutide for 40 weeks.

The insulin clamp M value was used to determine, these data show that exenatide has a beneficial effect on -cell
activity but has no appreciable insulin-sensitizing effects. Nonetheless, Rosiglitazone resulted in an increase in
insulin sensitivity that was twice as big as that seen with placebo during the euglycemic insulin clamp (as
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evaluated by M/I). When exenatide and rosiglitazone were combined with metformin, weight gain from

rosiglitazone was averted, and glycemic control, -cell performance, and insulin sensitivity were all significantly

improved.

The combination of metformin, TZD and GLP-1 analog (or DPP-IV in-
hibitor) addresses the 3 core defects of type 2 diabetes in a complementary
manner (up to HbAlc A -2%)

GLP-1 analog TZD

(o _U'PF'-IV inhibitor) for insulin resistance
for ’_S]'Et_ﬂf" a-cell in adipose tissue
dysfunction {lipalysis)

and extra-islet actions

TZD. metformin

for insulin resistance in
skeletal muscle

(impaired glucose uptake)

Metformin, TZD
for hepatic insulin resistance
(HGP)

Fig. 1: Treatment of type 2 diabetes mellitus
Monotherapy

The initial clinical trial of vildagliptin compared it to a placebo over the course of 4 weeks and included patients
with moderate T2DM. The results indicated that glucagon levels were reduced, which led to better metabolic
management as a result of DPP inhibition. Despite the reduced glycemia, insulin levels did not change. Two
hundred and seventy-nine individuals with fasting plasma glucose(FPG) between 6.1 and 15 mmol/L and a mean
hemoglobin Alc between 6.8 and 10.0% were randomly assigned to receive vildagliptin at varying dosages for 12
weeks in a double-blind, dose-ranging research (25-100 mg daily). Both 50 mg and 100 mg once-daily showed
statistically significant decreases in HbAlc compared to placebo. Patients with diabetes who took 100 mg of
vildagliptin twice daily for four weeks had improvements in both GLP-1 degradation and -cell function.

A randomized, double-masked study compared vildagliptin monotherapy to placebo in those whose HbAlc was
8.0% on average at baseline. Researchers found that vildagliptin improved glycemic management, with a HbAlc
drop of 0.6%. In a 24-week trial, vildagliptin monotherapy at 100 mg qd or 50 mg bid was safe and similarly
effective in treating type 2 diabetes in persons who were previously untreated. After 50 mg of vildagliptin once
daily, there was a substantial reduction in HbAlc, fasting plasma glucose, and postprandial plasma glucose
compared to the placebo group. Patients with impaired fasting glucose were given a placebo for 2 weeks, then
vildagliptin for 6 weeks, and finally the placebo for 2 weeks to assess the efficacy of vildagliptin treatment. Those
with IFG who took 100 mg of vildagliptin once day saw improvements in cell function and insulin sensitivity.

Combination therapy
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Vildagliptin is an effective addition to other treatments for lowering blood sugar levels. On average, the patients

had been taking metformin for 29 months before to the study. During a 40-week extension period, those using
placebo and metformin had a monthly rise in HbAlc of 0.066%, whereas those on vildagliptin and metformin saw
an increase of just 0.013%. Adding vildagliptin to metformin treatment successfully prevented glycemic control
from worsening, the research found In order to evaluate vildagliptin's impact on -cell function and insulin
sensitivity, researchers needed more than a year. There were a total of 57 individuals who saw the research
through to its conclusion; took vildagliptin and metformin, and 26 took metformin and a placebo. In addition, the
vildagliptin/metformin group had considerably higher post-meal insulin sensitivity than the placebo/metformin
group.

Adding 50 or 100 mg of vildagliptin to pioglitazone 45 mg once day was compared to placebo in a separate trial
of 463 individuals with an average baseline HbAlc of 8.7%. HbAlc decreased by 1.1% in the 100mg group, 0.8%
in the 50mg group, and only 0.3% in the placebo group after 12 weeks of daily vildagliptin treatment. Over the
course of 24 weeks, the effects of insulin therapy, vildagliptin, and placebo were compared. Insulin did not
effectively control the patients' blood sugar levels. Researchers found that whereas insulin alone lowered HbA1lc
by 0.2%, adding vildagliptin decreased it by 0.7%.

CONCLUSION

In newly diagnosed individuals with type 2 diabetes mellitus, therapy with metformin/sulfonylurea according to
the ADA's stepwise approach has been demonstrated to be ineffective in achieving sustained glucose control.
When taken alone, however, TZDs and GLP-1 analogs have shown to be more effective than combination
therapies. While more research is needed, it is reasonable to assume that the combination will have an even more
long-lasting impact on preserving -cell activity and lowering HbAlc levels. TZDs and GLP-1 analogs, in contrast to
sulfonylurea and metformin, have been demonstrated to maintain -cell function. Nevertheless, insulin sensitizers
and GLP-1 analogs seldom cause hypoglycemia, enabling doctors to use higher doses of these medicines to bring
down HbAlc levels to below 6.0%. Finally, sulfonylurea and insulin treatment are both linked with weight
increase, whereas GLP-1 analogs not only prevent the weight gain associated with TZDs, but also produce weight
loss.
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