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1. INTRODUCTION 

1.1 BACKGROUND 
The global prevalence of type 2 diabetes mellitus 

(T2DM) presents significant challenges for healthcare 

systems, increasing the demand for effective and safe 

therapeutic options. DPP-4 inhibitors have emerged as a 

valuable class of oral antidiabetic medications due to 

their unique efficacy in glycemic control and low risk of 

hypoglycemia and weight gain. This review addresses 

the cardiovascular and oncological safety of DPP-4 

inhibitors and their specific therapeutic role in managing 

elderly patients with T2DM. 

 

1.2 RESEARCH QUESTION AND OBJECTIVES 
This review addresses three critical questions 

1. What is the current evidence regarding the 

cardiovascular safety profile of DPP-4 inhibitors? 

2. How do these medications impact cancer risk in 

T2DM patients? 

3. What are the specific considerations for elderly 

patients using DPP-4 inhibitors? 

 

2. MATERIALS AND METHODS 

2.1 Search Strategy 
We conducted a systematic review of the literature 

published up to 2023, utilizing databases including 

PubMed, MEDLINE, and Cochrane Library. Keywords 

used were ―DPP-4 inhibitors,‖ ―type 2 diabetes,‖ 

―cardiovascular outcomes,‖ ―cancer risk,‖ and ―elderly.‖ 

 

2.2 Inclusion Criteria 

 Randomized controlled trials (RCTs) 

 Large-scale observational studies 

 Meta-analyses 

 English-language publications focusing on 

cardiovascular outcomes, cancer incidence, and elderly 

populations 

 

Literature Review and Thematic Organization 

1. Glycemic Efficacy and Safety Profile of DPP-4 

Inhibitors 

DPP-4 inhibitors, including sitagliptin, saxagliptin, and 

linagliptin, have shown significant efficacy in lowering 

glycated hemoglobin (HbA1c) levels, typically by about 

0.5%–1.0%. Their safety profile is favorable, with a low 

incidence of hypoglycemia and weight neutrality, 

making them suitable for older adults. 

 

Critical Analysis: While most studies agree on the 

efficacy and tolerability of DPP-4 inhibitors, variations 

exist regarding specific population responses, which 

warrants further investigation. 
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2. Cardiovascular Outcomes of DPP-4 Inhibitors 
Cardiovascular outcomes are critical given the elevated 

cardiovascular risk among T2DM patients. Major trials 

have contributed to understanding DPP-4 inhibitors’ 

cardiovascular effects. 

 SAVOR-TIMI 53 (Saxagliptin): Demonstrated a 

minor increase in hospitalization for heart failure 

without a corresponding rise in major adverse 

cardiovascular events (MACE). 

 TECOS (Sitagliptin): Showed cardiovascular 

neutrality, with no increased MACE risk. 

 EXAMINE (Alogliptin): Indicated cardiovascular 

safety, though a slight trend toward increased heart 

failure risk was noted. 

 

Discussion of Trends and Gaps: While most DPP-4 

inhibitors show cardiovascular neutrality, the increased 

risk of heart failure with saxagliptin remains a topic of 

debate. Further studies are needed to validate these 

findings, particularly in high-risk subpopulations. 

 

3. Oncological Outcomes and Cancer Risks Associated 

with DPP-4 Inhibitors 
1. General Cancer Incidence: Meta-analyses have 

shown no significant increase in overall cancer risk, 

with some suggesting a possible protective effect 

against colorectal cancer. 

2. Pancreatic Safety: Concerns regarding pancreatic 

cancer and pancreatitis remain inconclusive, with 

recent long-term studies showing no substantial 

increase in risk. However, this topic remains 

actively researched to ensure patient safety. 

3. Thyroid Cancer: No increased risk has been 

observed. 

4. Bladder Cancer: No significant risk elevation 

associated with DPP-4 inhibitors. 

 

Theoretical Implications: The potential anti-

inflammatory mechanisms of DPP-4 inhibitors may play 

a role in mitigating cancer risk, but further mechanistic 

studies are needed to establish these effects conclusively. 

 

4. Efficacy and Safety in Older Adults 
For older adults, DPP-4 inhibitors offer significant 

advantages due to their minimal hypoglycemia risk and 

overall tolerability. However, studies suggest variable 

efficacy based on factors like body mass index (BMI) 

and pre-existing cardiovascular conditions, underscoring 

the need for personalized treatment approaches. 

 

Meta-Analysis Findings 
Meta-analyses confirm the overall cardiovascular safety 

of DPP-4 inhibitors, with a neutral effect on myocardial 

infarction or stroke rates across the agents. However, 

heart failure risk varies slightly among specific 

inhibitors, highlighting the need for individualized 

patient care. 

 

 

 

ANALYSIS AND DISCUSSION 

1. Synthesizing Findings: This review synthesizes 

findings across multiple studies, highlighting DPP-4 

inhibitors’ general efficacy in glycemic control and their 

cardiovascular neutrality. However, saxagliptin’s heart 

failure association emphasizes the need for patient-

specific considerations. 

 

2. Comparing and Contrasting Research 

Methodologies: An analysis of methodologies reveals 

that RCTs and observational studies yield consistent 

findings on DPP-4 inhibitors' safety, though 

observational data may better capture long-term risks 

such as cancer. Methodological rigor varies across 

studies, and future reviews could benefit from more 

homogenous data sources. 

 

3. Theoretical Implications and Gaps: While anti-

inflammatory effects and potential reductions in 

colorectal cancer risk are promising, long-term studies 

are required to confirm these outcomes. Moreover, the 

heart failure risk associated with specific DPP-4 

inhibitors, such as saxagliptin, necessitates further 

targeted research. 

 

Limitations of Current Evidence: While current 

studies are extensive, there are limitations 

 Long-term follow-up data are limited. 

 Population heterogeneity affects the generalizability 

of results. 

 Definitions of cardiovascular outcomes vary, leading 

to potential inconsistencies across studies. 

 

CONCLUSION 

DPP-4 inhibitors demonstrate strong efficacy for 

managing T2DM, offering significant benefits with 

minimal hypoglycemia and weight neutrality. Although 

their cardiovascular profile is generally neutral, specific 

risks such as heart failure with saxagliptin highlight the 

need for careful patient selection. On the oncological 

front, these inhibitors do not appear to increase cancer 

risk, although ongoing research is required to validate 

long-term safety. 

 

Future Directions: Further studies should focus on 

1. Long-Term Cardiovascular and Oncological 

Effects: To solidify DPP-4 inhibitors’ risk-benefit 

profile for extended use. 

2. Mechanistic Research on Heart Failure: 

Particularly with saxagliptin, to establish causative 

or associative relationships. 

3. Patient-Centric Research: Exploring individual 

factors (e.g., BMI, age, cardiovascular history) to 

optimize treatment plans for varied patient 

populations. 
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