CHAPTER 1
INTRODUCTION

1.1 Research Background

Noncommunicable diseases (NCDs), commonly known as degenerative
diseases, are one of the major public health challenges of the 21st century due to
their high morbidity and mortality rates, making them a global concern!. The World
Health Organization (WHO) states that NCDs are the leading cause of death
worldwide, especially chronic diseases such as cardiovascular disease, diabetes,
cancer, and chronic respiratory disease. These diseases account for 7 of the 10
leading causes of death, equivalent to 74% of total deaths globally. More than 15
million people die each year from major noncommunicable diseases, with ages
ranging from 30 to 69 years. A total of 85% of these premature deaths occur in low-
and middle-income countries.

Data and statistics on diabetes reveal a rapidly growing global burden on
individuals, families, and countries. According to data from the IDF Diabetes Atlas
(2021), 10.5% of the adult population aged 20 to 79 years live with diabetes.
Diabetes mellitus contributes to high morbidity and mortality rates in both
developed and developing countries, as diabetes itself is a chronic disease that is
considered catastrophic®. According to the IDF, diabetes will cause 3.4 million
deaths in 2024, which is equivalent to one death every 9 seconds®.

According to official data from the International Diabetes Federation (IDF),
Indonesia ranks fifth among countries with the highest number of diabetes sufferers,
with 20.4 million adults, and this number is expected to increase to 28.6 million
adults by 2050, contributing to an increase in treatment costs and a decline in the

quality of human resources. As reported by the Yogyakarta City Government
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(2025), DIY is one of the provinces with the highest prevalence of diabetes mellitus
at 4.5%. Based on data from the Bantul District Health Office (Dinkes), there has
been an increase in the number of diabetes cases each year. In 2022, there were
15,727 cases and in 2023 it increased to 18,294 cases. From January to September
2024, the number of cases reached 18,520, compared to the same period in the
previous year. As a referral hospital located in the southern part of the Special
Region of Yogyakarta, PKU Muhammadiyah Hospital Bantul receives many visits
from type 2 DM patients every year. This hospital is a type A hospital that provides
services and several antidiabetic therapy regimens, especially for patients with type
2 DM.

In the treatment of type 2 DM, patients are advised to undergo combination
therapy. This combination generally consists of metformin as the first line and other
antidiabetic drugs that have different mechanisms of action. Based on their
mechanism of action, oral antidiabetic drugs are divided into five groups, such as
sulfonylureas, glinides, thiazolidinediones, alpha-glucosidase inhibitors, and
biguanides®. The success of antidiabetic therapy depends not only on assessing drug
combinations but also on patient compliance in taking medication regularly, which
is crucial for achieving the expected effectiveness targets®.

One of the fundamental problems is that it is not yet known which combination
of oral antidiabetic therapy is the most effective and efficient between metformin-
sulfonylurea and metformin-DPP-4 inhibitor in lowering blood glucose levels in
type 2 DM patients at PKU Muhammadiyah Hospital in Bantul. Citing a recent
study by Nuring Novita (2024), the combination of metformin-DPP-4 inhibitor is
more cost-effective than metformin-sulfonylurea due to the lower risk of

hypoglycemia and improved quality of life for patients, but it is relatively
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expensive’. Meanwhile, a study at the Kulon Progo Community Health Center
(2023) found that metformin and sulfonylurea are the most commonly used
combination of antidiabetic drugs because it is more economical and affordable®,
This illustrates a preference for economic conditions. DIY is one of the regions with
a low minimum wage. According to the DIY Statistics Agency (2025), Yogyakarta
has a high population density of 3.78 million people with a distinctive
socioeconomic profile’. This inconsistency is reinforced by the lack of a
comparative evaluation that combines clinical outcomes and direct medical costs at
PKU Muhammadiyah Bantul Hospital, which has elderly patients and a specific
INA-CBG's tariff policy.

Healthcare facilities must continue to provide the best services even with
limited budgets, necessitating appropriate strategies to balance resources'’.
Therefore, a cost-effectiveness analysis is required at PKU Muhammadiyah
Hospital in Bantul to recommend the most affordable and effective antidiabetic
therapy that achieves the same treatment goals by comparing clinical outcomes with

the costs incurred by patients!!.
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1.2 Research Problems

The research problems are based on the background of the above issues,

namely:

1.

What are the patient profiles and costs associated with the use of metformin-
sulfonylurea and metformin-DPP-4 inhibitor combination therapies to
achieve treatment effectiveness targets?

How does the effectiveness of metformin-sulfonylurea combination therapy
compare to metformin-DPP-4 inhibitor combination therapy in patients with
type 2 DM in the inpatient ward of PKU Muhammadiyah Bantul Hospital?
How does the Cost-Effectiveness Analysis (CEA) compare between
metformin-sulfonylurea combination therapy and metformin-DPP-4

inhibitor combination therapy?

1.3 Research Objectives

The objectives of this study are as follows:

1.

To evaluate the patient profile and costs of combination therapy with
metformin-sulfonylurea and metformin-DPP-4 inhibitor in an effort to
achieve treatment effectiveness targets.

To determine the comparative effectiveness of combination therapy
between metformin-sulfonylurea and metformin-DPP-4 inhibitor.

To compare the Cost-Effectiveness Analysis (CEA) between the
combination of metformin-sulfonylurea and metformin-DPP-4 inhibitor to

determine the more effective and economically efficient therapy.

1.4 Research Benefits

The results of this study are expected to serve as a source of information for

further research, particularly the development of combination therapy using

metformin-sulfonylurea and metformin-DPP-4 inhibitor in patients with type 2

DM.

1.5 Authenticity of Research

This study concerns a cost-effectiveness analysis that has been conducted by

several researchers, as shown in Table 1 below.



Table 1 Authenticity of Research

Research Title Type of Variables Results Besearch
Research Differences
Cost- Non- Dependent: Combination This study was
Effectiveness Experimental Cost- therapy with conducted in the
Analysis of effectiveness of metforminanda  United States
Metformin+ combination DPP-4 inhibitor ~ using a Markov
Dipeptidyl therapy is more cost- model and
Peptidase-4 effective than the  sensitivity
inhibitors Independent: combination of analysis. The
compared to Types of metformin and effectiveness of
Metformin+ combination sulfonylurea, this study was
Sulfonylurea for therapy: which has a monitored
Treatment of Type Metformin- quality-of-life through life-years
2 Diabetes'? sulfonylurea score of 0.61 and  gained.
and metformin- an ICER of
DPP-4 $19,420.
i F inhibitor _1
Review: Cost- Non- Dependent: Research This study used a
Effectiveness Experimental Cost- conducted in systematic review
Analysis of Effectiveness various countries of various online
Metformin and Analysis has shown that journals that met
Dipeptidyl (CEA) metformin and the criteria related
Peptidase-4 DPP-4 inhibitor  to the cost-
Inhibitors Independent: are more cost- effectiveness of
Compared to Combination effective than metformin and
Metformin and therapy with metformin- DPP-4 inhibitor
Sulfonylureas in oral sulfonylurea. therapy compared
Patients with Type antidiabetic One study inthe  to
2 Diabetes drugs, namely  United States metformin and
Mellitus'? metformin- found an ICER sulfonylurea and
sulfonylurea of $19,420 and a  assessed the
and metformin-  quality-of-life clinical
DPP-4 score of 0.61. effectiveness that
inhibitor can be measured
by QALY.
Comparison of Non- Dependent: There was no This study
the Effectiveness ~ Experimental Changes in difference in employed a
of Metformin- blood glucose effectiveness prospective cohort
Glimepiride levels after between the two  analysis method.
Versus undergoing combinations in ~ The research was
Metformin- therapy terms of Random conducted in an
Vildagliptin on Blood Glucose outpatient setting
Blood Sugar Independent: and HbAlc with clinical
Levels in Type 2 measurements monitoring of
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Research Title Type of Variables Results Besearch
Research Differences
Diabetes Mellitus Combination HbAlc and
at Sultan Agung therapy with Random Blood
Islamic Hospital, metformin- Glucose (RBG)
Semarang, 2022' glimepiride values
versus
metformin-
vildagliptin
Cost Analysis of ~ Non- Dependent: The highest This study used a
Type 2 Diabetes Experimental Cost- average total descriptive
Mellitus Effectiveness cost of therapy method and
Treatment at PKU Analysis for DM without = combined oral
Muhammadiyah (CEA) complications is  antidiabetic
Hospital in IDR 3,853,084 therapy with
Bantul, Independent: for Novorapid- insulin, analyzing
Yogyakarta!’ Type 2 diabetes  deculin therapy.  only the cost of
mellitus Meanwhile, the medication
therapy highest average without
total cost of considering the
therapy for DM clinical
with effectiveness of
complications is  the drug
IDR 9,499,936
for Novorapid-
onglyza therapy
for coronary
heart disease
complications
Cost- Non- Dependent: The most widely  This study was
Effectiveness Experimental Cost- used and most conducted in
Analysis of the Effectiveness cost-effective outpatient
Use of Analysis combination of facilities during
Combination Oral (CEA) oral antidiabetic ~ the period 2014-
Antidiabetic drugs in this 2017
Drugs in Independent: study was
Outpatients with Use of glimepiride and
Type 1I Diabetes combination metformin, with
Mellitus at Dr. H. oral a percentage of
Moch. Ansari antidiabetic 46% based on
Saleh Regional drugs Random Blood
General Hospital, Glucose tests
Banjarmasin'® and an ACER
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Research Title Type of Variables Results Besearch
Research Differences
value of £IDR
1,252.00.
Cost- Non- Dependent: Metformin- This study
Effectiveness of Experimental Analysis of the  glimepiride hasa compares the
Metformin- cost- higher total cost  intervention and
Glimepiride Use effectiveness of and better effect  control groups,
on Fasting Blood metformin- compared to namely the
Sugar Level glimepiride metformin alone, combination
Reduction in Type use. which has an therapy and
2 Diabetes ICER GDP value monotherapy
Mellitus Patients Dependent: of IDR 1,284.74  groups. This study
at Andalas Reduction in for every 1 uses the average
University fasting blood mg/dL decrease  decline in fasting
Hospital'’ sugar levels in fasting blood blood sugar to

sugar
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effectiveness of
the drug
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