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CLASSIFICATION



CLASSIFICATION 
OF DIABETES

DIFFERENTIATE BETWEEN

o Type 1
o Auto-immune destruction of cells in 

islands of Langerhans that produce 
insulin

o Also known as insulin-dependent DM

o Lifelong condition
o Juvenile or childhood onset

o Type 2
o Underproduction of insulin OR insulin 

resistance
o Much more common

o Gestational diabetes
o Develops during pregnancy
o Returns to normal, but with higher life-

time risk

o Non-diabetic hyperglycaemia or 
prediabetes



EPIDEMIOLOGY T2DM



BURDEN OF 
DISEASE – T2DM

SYSTEMATIC REVIEW AND META-ANALYSIS 
BY PHEIFFER ET AL

o 2021

o T2DM one of top 10 causes of death 
worldwide

o Prevalence in SA doubled from 2000 
to 2009
o 5,5% to 9% 

(almost 1 in every 10 people)
o Current rates much higher

o Obesity is a major contributor 
o Excess bodyweight estimated to 

account for 87% of T2DM cases in SA
o 69% of women and 39% of men in 

South Africa overweight or obese



PREVALENCE OF 
T2DM IN SA

SUBGROUP PREVALENCE
o T2DM prevalence among females was higher (16,78%) compared to males 

(12,36%), likely attributed to higher rates of obesity and insulin resistance in 
women. The prevalence increases with age, consistent with global trends.

URBAN VS. RURAL DISPARITIES
o Urban areas showed a higher prevalence (18,63%) compared to rural 

settings (10,44%). This difference is linked to urbanization's lifestyle changes, 
such as sedentary behavior and consumption of energy-dense diets.

DIAGNOSTIC TEST SENSITIVITY
o Among diagnostic methods, the Oral Glucose Tolerance Test (OGTT) was 30% more sensitive than Fasting Plasma Glucose (FPG), but FPG detected 36% 

more cases in some studies, showing variability in detection rates.

IMPAIRED GLUCOSE METABOLISM
o The prevalence of impaired glucose tolerance (IGT) was 9,59%, while impaired fasting glucose (IFG) was 3,55%. Newly diagnosed T2DM accounted for 

8,29% of the population.

GENDER AND RISK FACTORS
o Women of reproductive age, especially urban Black African women, are identified as high-risk groups due to a 20,3% prevalence of IGT, highlighting the 

intergenerational risk for obesity and T2DM.



PATHOPHYSIOLOGY T2DM



Frank 
hyperglycaemia 

Beta-cell failure + 
Insulin Deficiency

Hyperinsulinaemia 
with concomitant 
hyperglycaemia 

Hyperinsulinaemia 
with normal 

glucose

DEVELOPMENT OF T2DM

o Develops along a spectrum



BETA-CELL DYSFUNCTION IN 
DIABETES

PROGRESSIVE BETA-CELL FAILURE IS CENTRAL TO T2DM PROGRESSION

o Declining insulin secretion ultimately disrupts glucose homeostasis

FACTORS

o Genetic predisposition, glucotoxicity, lipotoxicity.

KEY STAGES IN B-CELL DYSFUNCTION

1. Compensation: In response to insulin resistance, beta-cells increase insulin secretion to maintain normal glucose levels. This is
achieved through beta-cell hyperplasia and heightened secretory activity.

2. Adaptation: Beta-cells begin to show signs of stress, with reduced functional capacity and impaired glucose-stimulated insulin
secretion. Fasting glucose levels may remain near-normal, but postprandial glucose levels begin to rise.

3. Decompensation: Chronic stress from glucotoxicity, lipotoxicity, and oxidative damage leads to beta-cell apoptosis and loss of mass.
Insulin secretion becomes inadequate, resulting in persistent hyperglycaemia and the clinical onset of overt diabetes.

4. Failure: In advanced stages, severe beta-cell dysfunction and loss of mass occur, with minimal or no insulin production. Patients
may become dependent on exogenous insulin to manage glucose levels.



UNDERSTANDING T2DM: 
THE OMINOUS OCTET

o Beta-cell dysfunction

o Insulin resistance

o Glucagon dysregulation

o Lipotoxicity

o Incretin deficiency

o Renal glucose reabsorption

o Neurotransmitter dysfunction

o Hepatic glucose production



ORGAN INVOLVEMENT IN 
THE OMINOUS OCTET

1. LIVER: Insulin resistance and increased glucose production

2. MUSCLE: Insulin resistance and reduced peripheral glucose 
uptake

3. BRAIN: Insulin resistance and CNS dysfunction

4. ADIPOSE TISSUE: Insulin resistance, lipotoxicity, and 
proinflammatory markers

5. KIDNEYS: Increased glucose production and reabsorption

6. GI TRACT: Incretin hormone dysfunction and resistance

7. PANCREATIC BETA-CELLS: Failure and dysfunction

8. PANCREATIC ALPHA-CELLS: Hyperglucagonemia



MANAGEMENT



GENERAL 
CONSIDERATIONS

T2DM MANAGEMENT CHALLENGES

o Diabetogenic environment
o Obesity, consumption of unhealthy food, 

reduced physical activity, increased screen 
time

o Health literacy
o Understanding effects and side effects; 

understanding importance of compliance

o Reimbursement issues

o Inertia in screening and management
o Screen also for complications 

(eye, kidney, etc.)

o Establishing a constructed, stepwise 
patient management system



GENERAL 
CONSIDERATIONS

NEED FOR SUSTAINED GLYCEMIC CONTROL 
AND BETA-CELL PRESERVATION

o T2DM never develops without beta-cell 
dysfunction

o Beta-cell dysfunction associated with Rx 
failure and poor control

o Not possible to recover B-cell functional 
mass

o Can reduce its workload
o LIFESTYLE MODIFICATION and WEIGHT 

LOSS

o Improve insulin sensitivity

o Consider incretin medications over 
sulfonylureas as secretagogues
o Low risk of hypoglycaemia

o Low risk of weight gain



GENERAL 
CONSIDERATIONS

ECONOMIC CONSIDERATIONS IN TREATMENT 
SELECTION

o (South) Africa grappling with high rates 
of HIV/AIDS and TB, maternal and 
childhood mortality, and injury-related 
disorders 

o In addition to non-communicable 
diseases such as T2DM

o Overburdened and under-resourced 
health systems

o NDOH Guidelines on Diabetes 
Management limit options in public 
sector

o Reimbursement decisions/co-payments 
limit options in private sector



TREATMENT OF T2DM

AVAILABLE OPTIONS

o Oral antihyperglycaemic agents
o Sensitisers 

(metformin, thiazolidinediones)

o Secretagogues 
(sulfonylureas, glinides, gliptins)

o Enhancers of glucosuria 
(SGLT2-inhibitors or gliflozins)

o Injectable antihyperglycaemic agents
o GLP-1 receptor agonists 

(semaglutide, liraglutide, exenatide)

o Dual incretin agonists 
(tirzepatide)

o Insulin

o Disease modifying medications 
(teplizumab)



MEDICATIONS 
FOR 
LOWERING 
GLUCOSE



MEDICATIONS 
FOR 
LOWERING 
GLUCOSE



GLIPTINS



GLIPTINS: 
MECHANISM OF 
ACTION

o Inhibit DPP-4 enzymes, preventing 
incretin degradation, in a reversible and 
competitive manner

o Enhance GLP-1 and GIP activity, boosting 
insulin release

o Suppress glucagon, reducing hepatic 
glucose production



THE SCOPE OF 
INCRETIN INFLUENCE

o Incretins, primarily GLP-1 and GIP, are 
gut hormones that enhance glucose-
dependent insulin secretion. 

o GLP-1 also suppresses glucagon, slows 
gastric emptying, and promotes satiety, 
while both are rapidly degraded by 
DPP-4.

o Therapies like GLP-1 receptor agonists 
and DPP-4 inhibitors leverage incretin 
pathways to improve glycaemic control 
with minimal hypoglycaemia risk.



CLINICAL BENEFITS 
OF GLIPTINS

o HbA1c reduction: 0,5% to 1,2%

o Weight neutrality, low hypoglycaemia risk

o Improved beta-cell function and insulin 
sensitivity







DPP4-INHIBITORS: 
STRUCTURE

PEPTIDOMIMETICS

o Vildagliptin, saxagliptin

o Lesser selectivity toward DPP-4 
compared to DPP8/9
o Greater possibility of side effects (e.g., 

allergic skin manifestations)

o Forms reversible covalent enzyme-
inhibitor complexes resulting in 
persistent DPP4 inhibition (exceeding 
half-life of molecule)

NON-PEPTIDOMIMETICS

o Sitagliptin, linagliptin, alogliptin

o Greater selectivity toward DPP-4 
compared to DPP8/9

o Non-covalent extracellular interactions 
resulting in potent, immediate inhibition



COMPARATIVE DATA 
ON GLIPTINS

SITAGLIPTIN ADVANTAGES

o Lower risk of hypoglycaemia with 
glucose-dependent insulin secretion

o Convenient once-daily dosing, improving 
adherence

o Favourable cardiovascular safety profile 
in multiple studies

o Effective across diverse populations

VILDAGLIPTIN ADVANTAGES

o Comparable cardiovascular safety profile

o Massive cohort of data

LINAGLIPTIN

o Favourable safety profile, no dose 
adjustment in renal impairment



CONTINUATION: 
SITAGLIPTIN VS. 
VILDAGLIPTIN

o RENAL DOSE ADJUSTMENTS
o Sitagliptin

o Safer across a wider range of renal 
impairments

o Vildagliptin 
o Requires more cautious use with renal 

limitations

o HEPATIC SAFETY PROFILE
o Sitagliptin

o Safe even in mild to moderate hepatic 
impairment

o Vildagliptin
o Contraindicated in any hepatic 

impairment

o SELECTIVITY FOR DPP4 ENZYME
o Sitagliptin

o Superior selectivity, reducing off-target 
effects

o Vildagliptin
o Less selective, leading to potential non-

specific interactions



ADDITIONAL KEY 
INSIGHTS

COMBINATION THERAPIES

o Sitagliptin
o Flexible combinations, safer in 

hepatic and renal impairments

o Vildagliptin
o Effective in triple therapy with SU and 

Metformin

RECEPTOR SELECTIVITY AND 
PHARMACOKINETICS

o Sitagliptin
o Highly selective (>5,550-fold), renal 

excretion

o Vildagliptin
o Less selective, renal and hepatic 

excretion



BENEFITS OF 
DPP4-INHIBTORS

COST AND ACCESSIBILITY

o Comparable cost to traditional 
therapies

o Long-term savings from reduced 
complications

o Potential for improved adherence 
due to fewer side effects

SAFETY AND TOLERABILITY

o Minimal risk of hypoglycemia

o No significant weight gain

o Rare side effects
o Headache, nasopharyngitis



GLIPTINS VS. SULFONYLUREAS

REDUCED RISK OF HYPOGLYCAEMIA
o DPP-4 inhibitors: Have a glucose-dependent mechanism of action, enhancing insulin 

secretion only when blood glucose levels are elevated. This minimizes the risk of 
hypoglycaemia.

o Sulfonylureas: Stimulate insulin secretion irrespective of blood glucose levels, 
increasing the risk of hypoglycaemia, especially in elderly or renally impaired patients.

WEIGHT NEUTRALITY
o DPP-4 inhibitors: Typically associated with weight neutrality, making them a better 

option for patients concerned about weight gain. 

o Sulfonylureas: Often lead to weight gain due to sustained insulin secretion.

BETA-CELL PRESERVATION
o DPP-4 inhibitors: May support beta-cell preservation by reducing the stress of 

continuous insulin production.

o Sulfonylureas: Prolonged stimulation can exhaust pancreatic beta cells, accelerating 
their decline in function over time.

CARDIOVASCULAR SAFETY

o SU associated with hypoglycemia-induced adrenergic 
responses and possible negative effects on ischemic preconditioning. 

RENAL AND HEPATIC TOLERANCE
o DPP-4 inhibitors: Most are safe and well-tolerated in patients with renal impairment 

(dose adjustments may be needed for some agents like Sitagliptin).

o Sulfonylureas: Pose a higher risk of hypoglycemia in renal impairment due to 
prolonged drug clearance.

CONVENIENCE AND PATIENT ADHERENCE
o DPP-4 inhibitors: Administered as once-daily doses with a favorable safety profile, 

which can improve adherence.

o Sulfonylureas: While also available as once-daily doses, the risk of hypoglycemia can 
reduce patient confidence and adherence.

LACK OF RISK FOR PANCREATIC EXHAUSTION
o DPP-4 inhibitors: Enhance the natural incretin effect, working in tandem with 

physiological insulin needs.

o Sulfonylureas: Overstimulate beta cells, potentially hastening pancreatic burnout.



NEW DATA ON DPP4I

o Emerging evidence on DPP4i impact on BRCA2 
stability and DNA repair

o Role in promoting DNA damage repair 
mechanisms

o Potential therapeutic implications for metabolic 
and oncological diseases



SUMMARY

o Gliptins as an effective T2DM 
therapy

o Addressing multiple facets of 
T2DM pathophysiology



QUESTIONS

Open floor for 
discussion and 

questions



THANK YOU



REFERENCES
1. National Health Services (NHS); Diabetes; 06 Mar 2023; available from https://www.nhs.uk/conditions/diabetes/#:~:text=type%201%20diabetes%20%E2%

80%93%20a%20lifelong,not%20react%20to%20insulin%20properly

2. WHO; Diabetes; 05 Apr 2023; available from https://www.who.int/news-room/fact-sheets/detail/diabetes

3. Pheiffer C, Pillay-van Wyk V, Turawa, E, Levitt N, Kengne A.P, Bradshaw D; Prevalence of Type 2 Diabetes in South Africa: A Systematic Review and Meta-
Analysis; Int. J. Environ. Res. Public Health; 2021; 18: 5868; https://doi.org/10.3390/ijerph18115868

4. Sarah Dion Kelly, MS, RD, CDEa, Stephanie L. Neary, MPA, MMS, PA-Cb. Ominous Octet and Other Scary Diabetes Stories The Overview of Pathophysiology of
Type 2 Diabetes Mellitus. Physician Assist Clin 5 (2020) 121–133. https://doi.org/10.1016/j.cpha.2019.11.002. 2405-7991/20/ª 2020 Elsevier.

5. Brutsaert EF; Medications for diabetes mellitus treatment; MSD Manual; Oct 2023; available from https://www.msdmanuals.com/professional/endocrine-
and-metabolic-disorders/diabetes-mellitus-and-disorders-of-carbohydrate-metabolism/medications-for-diabetes-mellitus-treatment

6. Sonmez A, et al; Critical questions in diabetes management: What are the most compelling challenges and how can we handle them?; International
Journal of Cardiology Cardiovascular Risk and Prevention; 2022; 15:200160

7. Saisho Y; B-cell dysfunction: Its critical role in prevention and management of type 2 diabetes; World Journal of Diabetes; 2015 Feb 15; 6(1): 109-124

8. Gupta V, Kalra S; Choosing a gliptin; Indian Journal of Endocrinology and Metabolism; 2011 Oct-Dec; 15(4): 298-308

9. Esposito K, Chiodini P, Maiorino MI, et al; A nomogram to estimate the HbA1c response to different DPP-4 inhibitors in type 2 diabetes: a systematic
review and meta-analysis of 98 trials with 24 163 patients; BMJ Open; 2015; 5: e005892; doi:10.1136/bmjopen-2014-005892

10. Johnson KMS, Schurr K; Sitagliptin: A DPP-4 Inhibitor for the Treatment of Type 2 Diabetes Mellitus; Clinical Medicine Insights: Therapeutics; 2011: 3: 81–
92; doi: 10.4137/CMT.S6227. This article is available from http://www.la-press.com.

11. DoH Price file 2024 November



REFERENCES ( A D D I T I O N A L  P I C T U R E S )

1. https://www.wikihow.com/Understand-the-Difference-Between-Type-1-and-Type-2-Diabetes

2. https://iator.net/en/home/metabolic-diseases/obesity-overweight/

3. https://www.degruyter.com/document/doi/10.7556/jaoa.2011.20019/html?lang=de

4. https://www.flaticon.com/free-icon/road-blockade_2723008?related_id=2722996&origin=search

5. https://www.reuters.com/world/africa/safrican-rand-edges-higher-ahead-inflation-data-fed-rate-decision-2023-03-22/

6. https://www.sapiens.org/archaeology/history-injections/

7. https://www.frontiersin.org/journals/molecular-biosciences/articles/10.3389/fmolb.2023.1130625/full

8. https://www.istockphoto.com/photos/red-check-mark

9. https://omninela.co.za/products/diabetes-blood-glucose-monitor-gl-44-beurer


	Slide 1:  Treating Diabetes Effectively and Affordably in 2025  A Comprehensive Approach 
	Slide 2: OVERVIEW
	Slide 3: Classification
	Slide 4: Classification  of Diabetes
	Slide 5: Epidemiology T2DM
	Slide 6: Burden of  Disease – T2DM
	Slide 7: Prevalence of T2DM in SA
	Slide 8: Pathophysiology T2DM
	Slide 9: Development of T2DM
	Slide 10: Beta-Cell Dysfunction in Diabetes
	Slide 11: Understanding T2DM: The Ominous Octet
	Slide 12: Organ Involvement in the Ominous Octet
	Slide 13: Management
	Slide 14: General Considerations
	Slide 15: General Considerations
	Slide 16: General Considerations
	Slide 17: Treatment of T2DM
	Slide 18: Medications for lowering glucose
	Slide 19: Medications for lowering glucose
	Slide 20: Gliptins
	Slide 21: Gliptins: Mechanism of Action
	Slide 22: The scope of incretin influence
	Slide 23: Clinical Benefits of Gliptins
	Slide 24
	Slide 25
	Slide 26: DPP4-Inhibitors: Structure
	Slide 27: Comparative Data on Gliptins
	Slide 28: Continuation: Sitagliptin vs. Vildagliptin
	Slide 29: Additional Key Insights
	Slide 30: Benefits of  DPP4-INHIBTORS
	Slide 31: Gliptins vs. Sulfonylureas
	Slide 32: New Data on DPP4i
	Slide 33: Summary
	Slide 34: Questions
	Slide 35: Thank you
	Slide 36: REFERENCES
	Slide 37: REFERENCES (Additional Pictures)

