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ABSTRACT

Background: Diabetes mellitus (DM) is a common disease that causes high
blood sugar levels with a wide range of symptoms, including polydipsia,
polyuria, and changes in weight. The HbA1C level is crucial when it comes to
the main treatment for diabetes. HbA1C level displays the average blood
glucose level over the past two to three months. People with diabetes are treated
with lifestyle changes and a combination of pharmacological agents to keep
their blood sugar levels in check. Objective: The objective of this study was to
evaluate the treatment response to metformin and other sulfonylureas in
glycemic control in type 2 diabetic patients at the government medical college,
Siddipet. Material and Methods: An observational study utilizing a straight
forward sampling method. The study involved a total of 200 patients from a
diabetes clinic at the GMC. Metformin and sulfonylureas were used to treat
diabetes in people aged 18-60yrs, although patients with retinopathy,
nephropathy, and cognitive impairment were excluded. The study was carried
out after receiving ethical clearance. Result: We included 200 T2DM patients
in our study. The male population was higher than the female population; the
ratio of male to female was 1.32:1. Among of the study population, 136 (68%)
of patients are physically active every day to combat their diabetes, whereas
32% (68) of patients are not (p=0.524). For metformin and sulfonylureas'
prescribing ratio, 71% of patients received metformin, whereas 20% received
sulfonylureas, and 9% received insulin (p=0.532). Among the patients with
overall microvascular complications of diabetes, 47% had diabetic neuropathy
(p=0.527), 17.50% had diabetic retinopathy (p=0.521), and 14% had diabetic
nephropathy (p=0.521). However, there was no significant difference in the
proportion of patients. Conclusion: All over the world, people are suffering
from type 11 diabetes. Type Il diabetes is associated with several other metabolic
disorders. Excessive hepatic glucose generation, peripheral insulin resistance,
and impaired beta-cell secretory activity are among the primary pathological
abnormalities in type Il diabetes. When it comes to glycemic control, metformin
does not raise insulin levels, but it does reduce the amount of glucose absorbed
from the intestines. Sulfonylureas may cause hypoglycemia in metabolic
disorders.

INTRODUCTION

Diabetes mellitus (DM) is one of the top ten causes
of mortality and the fastest-growing health
emergency of the 21st century, with 463 million
people living with it worldwide; this number is
projected to reach 578 million by 2030 and 700
million by 2045.18 Type 2 diabetes mellitus (T2DM)
is the most common and complicated form of the

disease and accounts for more than 90% of the
estimated cases of DM, affecting the life expectancy,
quality of life, and health of an individual.[>® There
is a gradual decline in beta cell function in the
pancreas in response to rising blood glucose levels in
T2DM, which is predominantly caused by insulin
resistance. Blood sugar levels are regulated by insulin
in part because it binds to sugar and releases it for use
as an energy source by cells in our bodies.[ In other
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words, the body's cells no longer detect insulin,
which prevents the absorption of glucose. Obesity, a
sedentary lifestyle, ethnicity, age, and family history
of diabetes are just a few of the many risk factors for
T2DM.BI Yet, there is no cure for T2DM, while its
prevalence is largely increasing, with increased risk
of complications including diabetic retinopathy,
neuropathy, kidney damage, and cardiovascular
complications. Cardiovascular disease (CVD) is a
common complication and a major cause of death in
patients with T2DM.! Many people with T2DM rely
on metformin as their first-line medication.[’ HbAlc
and fasting glucose levels are lowered.®!

Metformin is able to suppress blood glucose
synthesis by activating the mucosal AMP protein
kinase level, which helps maintain intestinal integrity
and, in conjunction with the activation of hepatic
cAMP, lowers intestinal and liver lipopolysaccharide
levels.[®1 Metformin affects the liver's cAMP level,
the electron transport chain in the mitochondria, and
NADH. First- or second-line agents for T2DM
treatment include sulfonylureas. A potassium
channel in the beta cells of the pancreas regulates
insulin secretion, which can be increased by
sulfonylureas.'¥ Sulfonylureas promote channel
closure and cell depolarization, which results in a rise
in cytoplasmic calcium levels and, ultimately, insulin
release, which lowers glucose levels.[*!]

Metformin and sulfonylureas are the most commonly
used combination therapy in treating T2DM.
Sulfonylureas are recommended as a second-line
treatment regimen in the management of T2DM,
while they are still widely used also as a first-line
treatment instead of metformin. However, treating
T2DM patients with a sulfonylurea rather than
metformin is associated with a high risk of ischaemic
stroke, cardiovascular death, hypoglycemia, and all-
cause mortality.'?l Additionally, using sulfonylurea
as a second medication increases the chances of heart
attacks, overall death, and severe low blood sugar
compared to using metformin alone; therefore, it
seems safer to keep using metformin when starting
sulfonylurea instead of switching to a different drug.
Such findings led to new requirements from licensing
authorities that all new T2DM therapies should show
cardiovascular safety.

The American Diabetes Association’s current
standard of care recommends that newly diagnosed
T2DM patients whose HbAlc level is >8.5% should
start a combination treatment of either metformin
with insulin or metformin with sulfonylureas.[*34
However, there is no clear evidence that shows the
relative advantages of either the metformin-insulin or
metformin-sulfonylurea combination on major
treatment outcomes. With guidelines moving away
from a one-size-fits-all approach and allowing
flexibility in choosing a second- or third-line drug,
management in T2DM requires keen individualized
medication based on efficacy, risk of hypoglycemia,
patient’s comorbid conditions, impact on weight,
adverse effects, and cost. The benefits of combination
therapies for the management of type 2 diabetes are

well-documented, while the comparative glycemic
control and cardiovascular outcomes among the
different combination options have not been studied
yet.

Although most T2DM patients require combination
therapy, the choice of an appropriate second-line
drug is a critical issue for the prevention of CVD. So,
this study wanted to look at how well metformin-
sulfonylurea combination therapies control blood
sugar and affect heart health in patients with T2DM.

MATERIALS AND METHODS

Study Design

To evaluate the information about metformin and
other sulfonylureas for glycemic control in T2DM
patients at the government medical college (GMC),
this study was approved by the ethical committee of
Government Medical College, Siddipet. The study
will be conducted from March 2024 to February
2025.

Participants

Study participants were T2DM patients who were
under metformin with sulfonylurea combination
therapies.

Inclusion and Exclusion Criteria

Volunteers who were >18 years old with continuous
medical records and continuous follow-up either on
metformin or with sulfonylurea combination
therapies were eligible. In terms of exclusion criteria,
those either on monotherapy or combination
therapies of other antidiabetic drugs and those with
less than three months of follow-up with the
combination therapies were, however, excluded from
the study.

Study procedure

This study is an observational one, employing a
simple sampling method. A total of 200 patients from
a diabetes clinic at the GMC. Metformin and
sulfonylureas were used to treat diabetes in people
aged 18-60, although patients with retinopathy,
nephropathy, and cognitive impairment were
excluded. The study was carried out after receiving
ethical clearance. After evaluating the informed
verbal permission submitted with the research
protocol, the institute granted ethical approval.
Before beginning to fill out the questionnaire, the
participants’ verbal agreement was sought. When the
study's participants were asked if they agreed or
disagreed with the study's consent, their answers
were recorded as yes or no. After confirming the
participant's willingness to take part, data was
collected. In order to protect the participant's privacy,
the data was collected anonymously.

Statistical Analysis

Statistical analyses were done using SPSS for
Windows software (version 22; SPSS Inc., Chicago,
IL, USA). For parametric tests, descriptive statistical
values were given as mean and standard deviation.
For non-parametric tests, they were given as median,
minimum, and maximum values. For categorical
data, they were given as frequency and ratio.
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Student’s t-test and paired t-test were used to
compare variables. The Mann-Whitney U test was
used to compare percent changes between
measurements. Significance was assessed at the
p<0.05 level.

RESULTS
Demographic characteristics

A total of 200 T2DM patients with renal
complications were included in this study. The male

population was higher than the female population; the
ratio of male to female was 1.32:1. The age of
patients was found to be normally distributed when
tested with the Kolmogorov-Smirnov test of
normality. The mean =+ standard deviation of patients’
age was 66.52 + 9.82 years old, with the minimum
and maximum ages of 20 and 85 vyears old,
respectively. Table 1 displays the demographic
characteristics of the patients.

Table 1: Demographic characteristics of patients (N=200)

Demographic characteristics Number of patients (%)
Sex
Male 114 (57)
Female 86 (43)
Age
Non-elderly 106 (53)
Elderly 94 (47)
Body mass index (BMI)*
Underweight (<18.5 kg/m?) 2 (D
Normal (18.5-22.9 kg/m?) 24 (12)
Pre-obese (23.0-27.4 kg/m?) 85 (42.50)
Obese (>27.5 kg/m?) 89 (44.50)
Smoking status
Yes 36 (18)
No 134 (67)
Ex-smoker 30 (15)
Family history of T2DM
Yes 61 (30.50)
No 55 (27.50)
Unknown 94 (47)

Note: *BMI = Weight (kg)/(height x height) (m2).Abbreviation: T2DM, type 2 diabetes mellitus.

Table 2 shows the number of people exercising, the
medications most commonly prescribed to treat type
2 diabetic patients, whether or not patients used
insulin injections, the HbAlc test, and the cause of
diabetes as per patients. Out of 136 (68%) of patients
are physically active every day to combat their
diabetes, whereas 32% (68) of patients are not
(p=0.524). Metformin and sulfonylureas' prescribing
ratio: 71% of patients received metformin, whereas

20% received sulfonylureas, and 9% received insulin
(p=0.532). The HbAc test is used to diagnose type 2
diabetes (p=0.562). Among the patients with overall
microvascular complications of diabetes, 47% had
diabetic neuropathy (p=0.527), 17.50% had diabetic
retinopathy (p=0.521), and 14% had diabetic
nephropathy (p=0.521). However, there was no
significant difference in the proportion of patients
(Table 2).

Table 2: Clinical Characteristics of Study Participants (N=200)

Choice of Patient No. of Patients P- Value
Yes No

Physical Exercise 136 (68%) 64 (32%) 0.524

Diabetic drugs used

Metformin 142 (71%)

Sulfonylureas 40 (20%) 0532

Insulin injection use 18 (9%) - )

HbAlc Test 180 (90%) 20 (10%) 0.562

Causes of Diabetes

Geneticcauses 115 (57.50%)

Metabolic 85 (42.50%) 0.530

Microvascular Complications

Diabetic neuropathy 94 (47%) 106 (53%) 0.527

Diabetic retinopathy 35 (17.50%) 165 (82.50%) 0.521

Diabetic nephropathy 28 (14%) 172 (86%) 0.520
DISCUSSION significant difference in the HbAlc from the

Keeping blood sugar levels stable is the main aim of
managing type 2 diabetes to avoid both micro and
macro vascular complications. There was no

metformin and sulfonylurea monotherapy.¢1 All
around the world, type Il diabetes is becoming more
widespread. Other metabolic abnormalities such as
central obesity, hypertension, and dyslipidemia are
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common in people with type Il diabetes, all of which
increase the risk of cardiovascular disease and death.
The main problems in diabetes are high glucose
levels in the blood, the body's cells not responding
well to insulin, and the pancreas not producing
enough insulin. Diabetic symptoms include frequent
urination, thirst, hunger, impaired vision, slow
healing of cuts and bruises, weight loss, tingling and
pain in the hands and feet, and an increased risk of
developing complications.?*?1 In the Diabetic
Management Center's general population survey, we
observed that 34% of the participants were males and
66% of the participants were females.”®] On an
average, eighty-five percent of the people with
diabetes do not have the time to engage in physical
activity, whereas 56% have the disease because it
runs in their family, and 44% have it because of
metabolic factors. Only 20% of patients were given
sulfonylureas, while 80% of patients received
metformin. Insulin was administered to 5% of
patients with severe hyperglycemia in a sample size
of 50.242% The HbA1C test was ordered by 90% of
the patients in the group of 200. Many patients were
pleased with the results of their physical exercise,
metformin, and sulfonylurea regimens, as well as
their glycemic control. They were required to
undergo HbAILC testing and to have their blood
glucose levels monitored on a regular basis.

CONCLUSION

Patients with type 2 diabetes should begin with
lifestyle modifications and metformin as their first
line of treatment. Metformin is usually considered a
first-line therapy, but insulin analogs are always
considered a second-line therapy. Patient preference
and the degree of hyperglycemia will influence the
choice of metformin and sulfonylureas to be used in
conjunction with other medications. We anticipate
the creation of more agents in the near future to
improve the quality of T2DM.
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