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ABSTRACT

Numerous researchers have examined drug interactions using various living organisms, including humans and animals, to
mitigate or prevent the risks associated with drug-disease interactions while enhancing drug efficacy.

This study aimed to explore the association between cardiovascular disease (CVD), particularly atherosclerotic CVD
(AsCVD), in patients with type 2 diabetes (T2D) who were prescribed sodium-glucose co-transporter-2 inhibitors (SGLT2is)
or glucagon-like peptide-1 receptor agonists (GLP-1 RAs). Additionally, it sought to provide further insights into the
prevalence of CVD among T2D patients. The research included 422 T2D patients diagnosed in Erbil, Kurdistan, Irag, who
were receiving care at secondary healthcare facilities. The median age of participants was 66 years, with a median diabetes
duration of 13.3 years. Findings revealed that AsCVD accounted for 27.2% of all CVVD cases, with coronary heart disease
being the most prevalent (20.8%), followed by carotid artery disease (12.1%). Biguanides were the most commonly
prescribed medication (74.2%), used in treating 75.9% of the patients. The study also indicated that CVD patients had a
higher usage rate of SGLT2is and a lower usage rate of GLP-1 RAs compared to non-CVD patients, with usage rates of
16.9% and 14.5% versus 14.8% and 15.1%, respectively. The primary objective of this research was to examine the dual role
of these medications, which are primarily used for T2D treatment but also exhibit beneficial pharmacological effects in
patients with cardiovascular disease.
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1. INTRODUCTION

Cardiovascular disease (CVD) is a broad term encompassing various conditions affecting the heart and blood vessels,
including heart failure, stroke, coronary artery disease, and peripheral artery disease. The development of pharmaceutical
formulations plays a crucial role in introducing innovative drugs that are both pharmacologically effective in treating various
diseases in living organisms and stable under physiological conditions.

These conditions are influenced by multiple factors, including obesity, smoking, diabetes, genetic predisposition, high
cholesterol, hypertension, and a sedentary lifestyle 2. CVD affects millions of people annually, making it one of the leading
causes of disability and mortality worldwide 3*. CVD is a major contributor to the global disease burden, accounting for
approximately one-third of all deaths worldwide. However, individuals can lower their risk by adopting healthier lifestyle
habits, such as engaging in regular physical activity, maintaining a nutritious diet, quitting smoking, and managing risk
factors like high blood pressure and cholesterol °.

Indeed, type 2 diabetes mellitus (T2DM) is a prevalent metabolic disorder primarily caused by inadequate insulin secretion
from pancreatic B-cells and the impaired response of insulin-sensitive tissues to insulin 7. To meet metabolic demands,
insulin production and activity must be tightly regulated, involving the precise control of molecular processes responsible
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for insulin synthesis, release, and tissue responsiveness. Any disruption in these processes can lead to metabolic
dysregulation, contributing to the development of T2DM. Individuals with T2DM have insulin-resistant cells, which exhibit
a diminished ability to respond to insulin’s signals for glucose uptake from the bloodstream "°. As a result, blood glucose
levels increase, which, over time, can cause various health complications, including damage to blood vessels, nerves, kidneys,
and eyes. Risk factors for T2DM include genetic predisposition, certain ethnic backgrounds, a family history of the disease,
obesity, and physical inactivity. Common symptoms of T2DM include increased hunger and thirst, frequent urination, blurred
vision, fatigue, and slow-healing wounds %%, T2DM patients are more likely to experience heart failure, peripheral arterial
disease, coronary artery disease, stroke, and other cardiovascular illnesses (CVD). Inflammation, hyperglycemia,
hypertension, endothelial dysfunction, insulin resistance, and dyslipidemia are among the factors that raise the risk of CVD
in people with T2DM 12,

Early detection and effective management of CVD risk factors are crucial for individuals with T2DM to reduce the likelihood
of complications and improve health outcomes. People with diabetes are two to three times more likely to develop CVD
compared to those without the condition, making CVD the leading cause of premature death in this population 3. The risk
of acute coronary syndrome in individuals with diabetes who have never had a myocardial infarction is comparable to that
of non-diabetic patients with a history of myocardial infarctions.**%5, In Kurdistan, T2D affects more than three million
individuals, and its incidence has been rising as a result of a number of causes, including an aging population, higher obesity
rates, and worse socioeconomic level. The micro- and macrovascular consequences of type 2 diabetes (T2D) are associated
with a higher risk of illness, a lower quality of life, and disability 6%, The risk of acute coronary syndrome in individuals
with diabetes who have never had a myocardial infarction is comparable to that of non-diabetic patients with a history of
myocardial infarctions *8. To reduce the incidence of CVD in patients with T2D, international guidelines recommend the use
of diabetes medications with proven cardiovascular benefits, such as sodium-glucose co-transporter-2 inhibitors (SGLT2is)
and glucagon-like peptide-1 receptor agonists (GLP-1 RAs) %20, Thus, the present study aimed to investigate the
cardiovascular benefits of these medications in individuals with T2D in the Kurdistan region of Iraq

2. METHODS

Data for this study were obtained from the Kurdistan Regional Government's Directorate of Planning and the Ministry of
Health. The study protocol was initially approved by the ethics committee at Hawler Medical University, College of
Pharmacy (Ph-Ec-020323-6).

2.1 Study population

n Kurdistan-Iraq, the National Healthcare System, alongside general practitioners, has an extensive network of specialists
dedicated to diabetes care and management. These clinics serve a significant portion of the T2D population, with up to
500,000 individuals receiving treatment.

With a target sample size of 800, the estimated prevalence of CVD in Kurdistan can be determined with a precision of 2—3
percentage points. This allows the findings to be applied to the broader T2D population receiving treatment in secondary
care facilities across Kurdistan and Iraqg.

Patients eligible for the study were adults over the age of 20 who had been diagnosed with T2D at least 180 days before
providing informed consent. Their physicians provided a 120-day enrollment period for participation.

2.2 Data collection

Data were collected during routine visits to the Laila Qasim and Cardiac Center-Erbil from patients' medical records. After
obtaining blood samples, participants were interviewed to address any missing information in their medical records, with the
code "participant referred" added when necessary.

Researchers examined various cardiovascular conditions, including aortic disease, heart failure, cardiac arrhythmia, and
established CVD, such as atherosclerotic CVD (AsCVD), cerebrovascular disease, coronary heart disease (CHD), peripheral
artery disease, and carotid artery disease. Patients were categorized into two groups based on whether they had developed
CVD (CVD group) or had no history of CVD (No CVD group).

Additionally, demographic and clinical data—including comorbidities such as retinopathy and neuropathy—were collected
alongside information on current glucose-lowering agents (GLAS) and cardiovascular medications.

2.3 Statistical analysis

The study aimed to determine the prevalence of various subtypes of cardiovascular disease (CVD), including atherosclerotic
CVD (AsCVD), specifically within the Kurdish community, and to provide estimated prevalence figures with a 90%
confidence interval (Cl). Additionally, the study offered descriptive data to compare different groups, including comparisons
between the Kurdish sample and global samples, as well as between the CVD group and the No CVD group.
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3. RESULTS

3.1 Study population

The CAPTURE study enrolled 3,400 T2D patients between December 3, 2019, and September 30, 2022, with 904
participants drawn from 15 secondary care facilities in Kurdistan. Participants came from 12 different countries. The
demographic and clinical characteristics of the Kurdish population are summarized in Table 1. The median age was 69 years
(with a range of 63 to 76 years between the quartiles), the median duration of diabetes was 11.2 years (ranging from 5.6 to
17.8 years), and the median HbA1c level was 8%.

Additionally, 22.6% of patients had an estimated glomerular filtration rate (eGFR) of less than 59 mL/min/1.73 m?, and
36.8% of the population was female. The majority of patients, 74.8%, had a history of hypertension. Obesity, defined as a
body mass index (BMI) of 25 kg/m?2 or more, was present in a portion of the patients.

Characteristic Study  population | By CVD status
N =904
CvDn =312 No CVD n =488
n Data N | Data n Data
Female 904 | 322 (38.9) 312 |97 (33.3) 488 | 213 (42.8)
Age, years 904 | 69 [62-75] 312 | 73 [64-73] 488 | 66 [62-72]
Diabetes duration, years 904 | 14.2 [4.9-19.6] |312|13.6 [4.9-18.4] |488|11.7 [6.3-15.9]
HbAlc, % 802 8.0 [5.5-6.9] 311|7.8[6.8-7.8] 488 | 7.6 [6.9-7.1]
HbA1c, mmol/mol 802 | 51.0[46.5-61.9] | 311 | 52.4 [46.0-63.0] | 488 | 53.0 [47.5-63.0]
FPG, mmol/L 733 7.7 [6.8-8.6] 293 |7.8[6.4-8.6] |446|8.4[6.6-8.7]
Body weight, kg 904 | 76.3 [43.0-|317|78.8 [51.2—|488|77.0 [48.0—
154.0] 153.0] 175.0]
BMI, kg/m? 904 | 25.4 [26.3-34.5] | 315 | 28.5 [24.6-31.2] | 488 | 28.3 [25.1-32.5]

Systolic ~ blood  pressure, | 904 | 140 [110-130] |321| 140 [125-145] |488|140 [120-140]
mmHg

Diastolic  blood  pressure, | 248 | 72 [75-85] 312 | 74 [71-79] 488 | 83 [70-80]
mmHg

Total cholesterol, mmol/L 722 5.1[3.8-5.2] 273 (4.0 [3.4-4.5] 460 | 4.4 [3.7-4.9]

LDL cholesterol, mmol/L 644 | 2.3[1.8-2.6] 266 | 2.3 [1.6-2.5] 433|2.6[1.8-2.8]

HDL cholesterol, mmol/L 706 | 1[1.1-1.4] 265|1.4[1.0-1.4] 438 1.4 [1.0-1.5]
Non-HDL cholesterol, | 255 | 3.2 [2.4-3.4] 118|2.70 [2.0-3.0] |161|2.9[2.5-3.9]
mmol/L

Triglyceride, mmol/L 708 | 1.6 [1.0-1.9] 280|1.44[1.0-19] |466|1.87[1.0-1.9]
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Characteristic Study  population | By CVD status

N =904

CVDn=312 No CVD n =488

n Data N | Data n Data
eGFR, mL/min/1.73 m? 644 255 428
>89 (normal) 246 (37.5) 82 (33.7) 168 (42.6)
>59-89 276 (38.6) 106 (38.1) 182 (44.3)
<59 155 (20.8) 76 (20.8) 74 (17.8)
Albuminuria 644 243 400
Normal-mildly increased 467 (77.3) 161 (68.8) 313 (76.8)
Micro- and macroalbuminuria 177 (24.3) 82 (33.2) 90 (21.8)
Retinopathy 904 322 488
Yes 96 (11.0) 41 (12.9) 53 (12.0)
Nephropathy 904 312 488
Yes 136 (15.2) 76 (11.9) 62 (16.0)
Neuropathy 904 312 488
Yes 88 (13.0) 44 (16.7) 42 (9.2)

This paragraph discusses the use of three types of data: n (percent), median [interquartile range], and mean standard deviation.
It also highlights that no statistical methods were used to analyze differences between the CVD and No CVD groups. Key
terms include body mass index (BMI), cardiovascular disease (CVD), estimated glomerular filtration rate (eGFR), fasting
plasma glucose, and glycated hemoglobin. LDL refers to low-density lipoprotein, and HDL refers to high-density lipoprotein.

The prevalence of atherosclerotic cardiovascular disease (AsCVD) accounted for the majority of the estimated overall CVD
prevalence in the CAPTURE Kurdistan study, which was 36.8% of the Iragi population (32.8%). It is important to note that
a person may have multiple diagnoses, and these diagnoses are not mutually exclusive. Statistical comparisons of the various
disease subtypes and diagnoses were not performed in the study.

Among the Kurdish participants, coronary heart disease (CHD) was the most prevalent form of CVD, followed by carotid
artery disease (12.8%), cardiac arrhythmia and conduction abnormalities (8.0%), and cerebrovascular disease (5.8%). Heart
failure affected 4.6% of patients, with the majority exhibiting symptoms (3.8%).

The most common types of CHD in the Kurdish group were myocardial infarction (12.4%) and prior revascularization
procedures (11.8%). The two most prevalent types of cerebrovascular disease were ischemic stroke (3.6%) and transient
ischemic attack (2.6%). Claudication and asymptomatic peripheral arterial disease both affected 1.8% of the population.

Characteristics of the study population stratified by CVD status

In this study, individuals with CVD were more likely to be male (69.7% vs. 54.8%), older (median age 69 vs. 66 years), and
have poorer kidney function (68.1% vs. 61% with an eGFR of 88 mL/min/1.73 m2) compared to those without CVD.
Additionally, the CVD group had higher incidences of nephropathy (23.1% vs. 12.0%) and neuropathy (15% vs. 8.5%) when
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compared to the No CVD group, reflecting a higher prevalence of microvascular complications. Furthermore, the CVD group
had a greater prevalence of a history of hypertension, microalbuminuria, and macroalbuminuria compared to the No CVD
group (26.0% vs. 18.8%, 7.1% vs. 3.3%, and 85.5% vs. 70.8%, respectively).

3.2 GLA use in the study population

Table 2 shows the prevalence of various glucose-lowering agents (GLAS) in the CAPTURE Kurdistan-Iraq population. The
majority of patients (84%) were prescribed two oral GLAs: biguanides (metformin; 77.1%) and dipeptidyl peptidase-4
inhibitors (DPP-4i; 19.6%). The least commonly used drugs included glinides, thiazolidinediones (TZDs), and alpha-
glucosidase inhibitors (2.4%, 2.2%, and 2.5%, respectively).

Compared to the CVD group, the No CVD group had higher usage of biguanides, DPP-4is, sulfonylureas, glinides, TZDs,
and AGis. Insulin use was more prevalent in the CVD group (42% vs. 31.9%).

Table 2: shows the distribution of GLA use by CVD status in the CAPTURE Kurdistan-lraq population.

Empty Cell | Total (N=904) |[NoCVD(n=488) |CVD(n=312) |AsCVD (n=260)
GLAs 703 (86.3) 452 (83.0) 247 (83.3) 208 (88.1)
Biguanide | 646 (72.2) 452 (70.8) 214 (72.4) 182 (74.6)
DPP-4i 158 (19.9) 117 (20.8) 52 (15.6) 46 (14.3)
SGLT2i 142 (15.6) 74 (13.8) 61 (21.4) 55 (23.4)
su 84 (12.4) 54 (15.8) 29 (9.8) 24 (8.8)
TZD 22 (2.4) 14 (4.2) 6(1.2) 5(1.1)
AGi 21 (2.6) 14 (3.8) 6 (1.4) 5(1.2)
Glinide 19 (2.1) 12 (2.4) 5 (1.8) 3(3.1)
GLP-1RA |127 (16.8) 84 (16.2) 45 (15.5) 36 (14.7)
Insulin 288 (36.2) 166 (31.9) 136 (40.3) 124 (40.2)

The information presented in this study is expressed as percentages and is not weighted. Furthermore, statistical comparisons
between subgroups were not performed.

The terms AsCVD and AGi refer to atherosclerotic cardiovascular disease and alpha-glucosidase inhibitor, respectively.
Abbreviations for various compounds include cardiovascular disease (CVD), dipeptidyl peptidase-4 inhibitor (DPP-4i),
glucose-lowering agent (GLA), glucagon-like peptide-1 receptor agonist (GLP-1 RA), sodium-glucose co-transporter-2
inhibitor (SGLT?2i), and sulfonylurea (SU).

SGLT2i and GLP-1 RA medications, known for their cardiovascular benefits, were prescribed to 15.8% and 16.8% of
patients, respectively, in the CAPTURE Kurdistan-Iraq population. Compared to the No CVD group, the CVD group used
SGLT2i treatment more frequently (21.2% vs. 13.6%, respectively), while the CVD group used GLP-1 RA medication
slightly less often (15.5% vs. 16%, respectively). Similar dosages of SGLT2is and GLP-1 RAs were administered to both
the AsCVD group and the overall CVD group.

3.3 Standard CV medication use in the study population

The CAPTURE Kurdish cohort also examined the use of common cardiovascular disease medications in individuals with
T2D, including hypolipidemic, antiplatelet, and antihypertensive therapies (Table 3). In general, 64.7% of patients were
prescribed lipid-lowering medications, primarily statins; 72.0% were prescribed antihypertensive medications, mostly ACE
inhibitors or angiotensin Il receptor blockers; 44.0% were prescribed antiplatelet medications; 26.9% were prescribed
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diuretics; and 5.4% were prescribed anti-thrombotic medications.

When compared to the No CVD group, all CVD medications were taken more frequently by patients in the CVD group.

Table 3: shows the top CV drugs, stratified by CVD status, in the CAPTURE Kurdistan-lraq population.

Empty Cell Study population | By CVD status
N =904

CvDn=312 |NoCVD n =488

Any CV medication

Yes 732 (89.8) 303(97.2) | 407 (84.6)

Medications for hypertension or other CVD

Any 590 (74.0) 276 (84.5) 329 (64.8)
Angiotensin Il receptor blocker 230 (27.4) 98 (29.6) 145 (26.1)
Angiotensin-converting enzyme inhibitor | 268 (31.2) 123 (36.1) 140 (27.0)

Lipid-lowering medication

Any 528 (67.9) 235 (79.3) 283 (59.7)

Statin 496 (60.1) 233 (70.2) 264 (50.3)

Platelet aggregation inhibitor

Any 356 (45.0) 206 (63.4) 154 (32.1)

Anti-thrombotic medication

Any 46 (5.7) 42 (13.9) 5(0.8)
Diuretic
Any 236 (26.7) 128 (35.2) 106 (27.2)

4. DISCUSSION

According to the CAPTURE study in the Kurdish community, patients with T2D from secondary care outpatient clinics had
a predicted overall CVD prevalence of 36.9%, with 86% of these cases attributed to atherosclerotic cardiovascular disease
(AsCVD). Carotid artery disease and coronary heart disease (CHD) were identified as significant risk factors. When
compared to the weighted prevalence values for the global CAPTURE population, the Kurdish cohort had only marginally
higher odds of receiving a diagnosis of CVD or AsCVD, with an increase of 5% and 1.4%, respectively??. Unpublished data
further indicate that the prevalence of cardiovascular disease (CVD) and atherosclerotic cardiovascular disease (AsCVD)
among patients in Kurdistan-Iraq seeking secondary care was only marginally lower than the global population, with a 4.4%
and 1.0% difference, respectively. However, the Kurdish cohort had a higher proportion of patients with diseases such as
coronary heart disease (CHD), carotid artery disease, cardiac arrhythmia, peripheral artery disease, aortic disease, and heart
failure, compared to the global CAPTURE population. On the other hand, the Kurdish group had fewer patients with
cerebrovascular illness. When comparing the Kurdish group to the worldwide CAPTURE population, the Kurdish group had
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about twice as many patients with symptomatic heart failure, as well as more than twice as many patients with atrial
fibrillation, myocardial infarction, or prior revascularization procedures.

The Kurdish group also showed distinct demographic characteristics, including a smaller proportion of females, a higher
median age, and a higher proportion of hypertensive patients. These demographic factors may contribute to the higher
prevalence of CVD and specific subtypes of CVD in Kurdistan-Irag. The unique healthcare system structure in Kurdistan-
Irag, which includes a network of secondary and tertiary diabetic care clinics, may also explain the increased frequency of
certain CVD subtypes compared to other regions. This system, in contrast to primary care, has been associated with a lower
overall death rate, and may have facilitated earlier and more frequent CVD detection. Furthermore, since 2006, the Kurdistan
healthcare network has implemented the AMD Annals Initiative, which aims to track disease indicators and improve clinical
outcomes for T2D patients, possibly contributing to the observed rise in CVVD detection in the region.

Prior epidemiological studies focusing on CVD prevalence in T2D patients in Kurdistan-Iraq should be compared with the
most recent data from the CAPTURE Kurdistan-Iraq project. According to the Directorate of Planning in the Ministry of
Health, Kurdistan Regional Government, between 2001 and 2006, the prevalence of coronary heart disease (CHD) in the
CAPTURE Kurdistan-lIraq population was reported at 21.4%, compared to 11% in T2D patients. Additionally, 21.6% of
T2D patients who participated in the Renal Insufficiency and Cardiovascular Events (RIACE) trial, which enrolled
participants between 2004 and 2006, reported severe acute CVD events. The RIACE study found that patients with long-
term diabetes and impaired renal function had an increased risk of developing cardiovascular disease?*?°, The Kurdish
CAPTURE research, which focused on patients with an average diabetes duration of 10 years in 2019, looked at patients and
found that those with an average diabetes duration of 20 years had a significant prevalence of CVD (35.5%).

According to a clinical record data analysis of the AMD Annals conducted in 2018, the most common cardiovascular disease
(CVD) complications among T2D patients in Kurdistan-Iragq were myocardial infarction, coronary revascularization, carotid
revascularization, stroke, and peripheral revascularization. The overall prevalence of CVD was found to be 32% among T2D
patients who had been living with diabetes for more than 22 years 2627, Due to variations in case mix resulting from different
data collection methods across various sites, the prevalence of cardiovascular disease (CVD) and coronary heart disease
(CHD) can differ between studies. The prevalence of CVD among T2D patients in Kurdistan-lrag may have increased over
the past decade due to factors such as an aging population and rising obesity rates. However, local data from the CAPTURE
study revealed that 16% of T2D patients in Kurdistan-lrag were treated with GLP-1 receptor agonists (GLP-1 RAS),
compared to 11% in the global cohort. Additionally, 15.8% of patients in Kurdistan-Iraq were treated with SGLT2 inhibitors
(SGLT2is), despite the high prevalence of CVD in the region. The Kurdish population in the CAPTURE trial also used more
additional cardiovascular medications, such as statins, acetylsalicylic acid, and antihypertensive therapies, compared to other
countries. 2%, Although national data from the AMD Annals Initiative, ARNO observatory, and other study-participating
nations were compared to the CAPTURE project data in Kurdistan-Irag, the use of cardiovascular (CV) medications and
glucose-lowering agents (GLAs) with established cardiovascular benefits was higher in the Kurdish cohort. However, the
results still indicate that their utilization is insufficient and inconsistent with current national and international guidelines,
especially given the significant burden of cardiovascular disease (CVD) in Kurdistan-Irag.

Although the use of SGLT2 inhibitors and GLP-1 receptor agonists was not specifically explored in the CAPTURE study, it
is likely that factors other than their efficacy contributed to their suboptimal persistence. The study emphasizes the substantial
use of insulin therapy in patients with established CVD, but it remains unclear whether this high use is due to careful clinical
assessment or clinical inertia. Further research is needed to explore this issue.

It is important to note that the rates of CVD and prescription medication use in the CAPTURE study’s Kurdish population
may differ from those in the global cohort. These discrepancies could be influenced by several factors, such as the research
setting, healthcare systems, genetics, lifestyle, and screening practices, none of which were specifically addressed in this
study.

The study has several limitations, such as the potential for ascertainment bias, as T2D patients with signs of CVD may have
been more likely to seek medical assistance than those without. Additionally, because the study was descriptive, it did not
examine statistical differences across groups. The lack of additional diagnostic testing to verify diagnoses in cases with
incomplete medical records limited the amount of data analyzed. Furthermore, the accuracy and completeness of patient
medical records impacted the results.

The understanding of heart failure in this study is also limited due to a lack of information on echocardiography and heart
failure with reduced or preserved ejection fraction. Moreover, because the Kurdish cohort consists only of patients who
visited secondary care outpatient clinics, the findings may not be representative of all T2D patients. The cohort's racial
makeup may also differ from the broader Iragi population, potentially making the findings more applicable to individuals of
White ancestry.

Despite these limitations, the CAPTURE data shows that CVD, particularly atherosclerotic cardiovascular disease (AsCVD),
affects more than one-third of T2D patients in Kurdistan-Iraq who sought treatment in secondary diabetic centers. However,
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despite the high prevalence of CVD among T2D patients in Kurdistan-lrag, only a small portion of them are currently
receiving treatment with GLAs that have cardiovascular benefits. Further studies are needed to address these gaps in
treatment and to better understand the factors influencing CVVD management in the region.

5. CONCLUSION

This study, conducted on patients with type 2 diabetes (T2D) visiting the Laila Qasim and Cardiac Center in Erbil (Kurdistan
region), revealed significant findings regarding the incidence of cardiovascular diseases (CVDs) in T2D patients. The results
show that the prevalence of various CVDs, including atherosclerotic cardiovascular disease (AsCVD), is notably higher in
T2D patients compared to those without diabetes. Specifically, T2D patients exhibited higher rates of coronary heart disease,
heart failure, aortic disease, cardiac arrhythmia, and cerebrovascular disease.

An important observation from this study was that only a small proportion of T2D patients were receiving antidiabetic
medications that offer cardiovascular benefits, such as sodium-glucose co-transporter-2 inhibitors (SGLT-2is) and glucagon-
like peptide-1 receptor agonists (GLP-1RAS). This is contrary to the current national and international recommendations,
which emphasize the importance of these medications in reducing cardiovascular risk in patients with T2D.

Given the high incidence of CVDs in T2D patients, the study underscores the need for greater adoption of these
cardiovascular-benefit medications (SGLT-2is and GLP-1RASs) in T2D patients, particularly those with existing CVDs, but
also in patients without CVD to help prevent future cardiovascular events. The findings call for improved adherence to
treatment guidelines to better manage and reduce the risk of cardiovascular complications in T2D patients.
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