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Received: 14th February 2026 The paradigm of treating Type 2 Diabetes Mellitus has fundamentally shifted 

from isolated glycemic control to comprehensive cardio-renal-metabolic risk 

reduction. This study evaluates the precise clinical and physiological 
outcomes of utilizing modern pleiotropic pharmacological agents—

specifically Sodium-Glucose Cotransporter-2 (SGLT2) inhibitors and 

Glucagon-Like Peptide-1 (GLP-1) receptor agonists—compared to traditional 
insulin secretagogue therapy. A prospective observational cohort study was 

conducted involving 154 adult patients presenting with uncontrolled Type 2 
Diabetes Mellitus (baseline glycosylated hemoglobin > 8.5%). Subjects were 

stratified into a traditional pharmacotherapy cohort (n=75) receiving 
metformin combined with a sulfonylurea, and a targeted, modern 

combination cohort (n=79) receiving metformin alongside an SGLT2 

inhibitor or GLP-1 receptor agonist. Clinical data indicate that the sustained 
reliance on secretagogues forces progressive beta-cell exhaustion while 

promoting an atherogenic weight profile. The targeted modern cohort 
demonstrated a superior mean reduction in glycosylated hemoglobin by 2.1 

± 0.4% over 24 weeks, directly correlating with a spontaneous reduction in 

total body mass by an average of 4.2 ± 1.1 kilograms (p = 0.012). 
Conversely, the traditional therapy group exhibited a 14.6% incidence of 

documented hypoglycemic events and a mean weight gain of 1.3 ± 0.8 
kilograms. The dynamics of the observed results suggest that the historical, 

purely glucocentric approach is clinically inadequate for long-term patient 

survival. Comprehensive pharmacotherapy must actively integrate agents 
that mimic the endogenous incretin effect and induce osmotic glycosuria to 

simultaneously lower blood glucose, preserve glomerular filtration, and 
mitigate systemic vascular resistance. 
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INTRODUCTION 

Global epidemiological indices consistently reveal a 
catastrophic escalation in the microvascular and 

macrovascular complications of Type 2 Diabetes 
Mellitus (T2DM). The integration of targeted 

pharmacotherapy within the diabetic demographic 

presents immense clinical challenges dictated by 
progressive insulin resistance, systemic lipotoxicity, and 

the inevitable decline of pancreatic beta-cell functional 
mass. Historically, pharmacological paradigms were 

strictly glucocentric, prioritizing the absolute reduction 
of blood glucose levels through the aggressive 

stimulation of endogenous insulin secretion. This 

outdated systemic bias generated a critical research gap 
within the last five years regarding the localized 

optimization of the cardio-renal-metabolic continuum. 
Within the scope of this study, the regional demographic 

served by the clinics of the Andijan State Medical 

Institute underscores an acute necessity to map the 
precise hemodynamic and metabolic advantages of 

shifting away from traditional sulfonylureas toward 
agents that exert organ-protective pleiotropic effects. 

The physiological evolution of the diabetic state involves 

complex multi-organ dysfunction, including an amplified 
renal threshold for glucose reabsorption and a severely 

blunted intestinal incretin response. Traditional agents 
like glimepiride or glibenclamide forcefully bypass these 

metabolic defects, merely squeezing residual insulin 
from an already failing pancreas. This mechanism 

fundamentally exacerbates hyperinsulinemia, drives 

adipose tissue expansion, and provokes recurrent, 
dangerous hypoglycemic episodes. A detailed 

quantitative evaluation of utilizing SGLT2 inhibitors and 
GLP-1 receptor agonists remains incomplete in the local 
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clinical setting. Investigating these complex 

biotransformational realities provides the empirical 

foundation necessary to restructure regional prescribing 
protocols, ensuring that pharmacotherapy not only 

manages the biochemical marker of hyperglycemia but 
actively halts the progression of diabetic nephropathy 

and cardiovascular remodeling. 

 
MATERIALS AND METHODS 

A prospective, dual-arm observational clinical study was 
executed over a 24-week period. The research cohort 

comprised 154 adult subjects (age range 42–68 years, 

median age 55.4) admitted with an established 
diagnosis of T2DM for at least 3 years and currently 

demonstrating inadequate glycemic control (baseline 
HbA1c ranging from 8.5% to 10.2%). Inclusion criteria 

mandated stable renal function with an estimated 
Glomerular Filtration Rate (eGFR) strictly > 45 

mL/min/1.73m2. Exclusion criteria encompassed Type 1 

Diabetes Mellitus, recent acute myocardial infarction 
(within the last 6 months), severe hepatic insufficiency, 

and a history of recurrent diabetic ketoacidosis to 
prevent confounding variables in baseline metabolic 

assessments. 

Patients were evaluated across two principal 
therapeutic pathways based on their assigned ward 

protocols. Group A (n=75) received standard traditional 
therapy consisting of maximized doses of metformin (up 

to 2000 mg/day) combined with a second-generation 
sulfonylurea (glimepiride 2–4 mg/day). Group B (n=79) 

received targeted modern pharmacotherapy, utilizing 

metformin combined with either an SGLT2 inhibitor 
(dapagliflozin 10 mg/day) or a GLP-1 receptor agonist 

(subcutaneous semaglutide titrated to 1 mg/weekly) 
tailored to their specific baseline body mass index 

(BMI). Primary endpoints included the absolute 

reduction in HbA1c, alterations in total body weight, 
fluctuations in systemic blood pressure, and the 

frequency of symptomatic hypoglycemia. Statistical 
processing was executed using IBM SPSS Statistics 

software. Continuous variables were expressed as M ± 

m (Mean ± standard error of the mean). Intergroup 
variance analysis utilized the independent samples 

Student's t-test. The significance threshold was strictly 
determined at p < 0.05, establishing a 95% confidence 

interval for all metabolic findings. 
 

RESULTS 

Empirical data indicate profound systemic disparities 
between the evaluated cohorts regarding both 

metabolic stability and anthropometric remodeling. 
Baseline biochemical parameters were highly 

comparable, with an average initial HbA1c of 8.9 ± 

0.6% across the entire study population. Following the 

24-week intervention, Group B demonstrated 

exceptional glycemic efficacy. HbA1c levels in this 
targeted modern cohort dropped significantly to 6.8 ± 

0.4%, representing a highly sustained metabolic 
normalization. Group A achieved a moderate reduction, 

reaching an HbA1c of 7.4 ± 0.5% (p = 0.018), yet at a 

severe physiological cost. 
The variance in anthropometric and hemodynamic 

parameters provided the most critical metrics. In Group 
B, the induction of controlled glycosuria and the 

restoration of delayed gastric emptying triggered a 

highly favorable metabolic deficit. Subjects in this arm 
achieved an average spontaneous weight loss of 4.2 ± 

1.1 kg, alongside a 4.5 ± 1.2 mmHg reduction in systolic 
blood pressure. Conversely, the forced hyperinsulinemia 

in Group A stimulated active lipogenesis, resulting in an 
average weight gain of 1.3 ± 0.8 kg over the identical 

timeframe. 

Furthermore, the safety profile regarding hypoglycemic 
events varied exponentially. The traditional 

secretagogue therapy in Group A precipitated 
documented, symptomatic hypoglycemic episodes 

(blood glucose < 3.9 mmol/L) in 14.6% of the subjects. 

Group B registered a negligible hypoglycemia rate of 
only 1.2% (p < 0.001), underscoring the glucose-

dependent mechanism of action inherent to both 
incretin mimetics and renal glucose excretion. The 

dynamics of the observed results suggest that the 
physiological cost of using insulin secretagogues far 

outweighs their short-term glycemic benefits when 

safer, disease-modifying alternatives are available. 
 

DISCUSSION 
The complex analytical data harvested from this cohort 

fundamentally challenges the continued reliance on 

sulfonylureas as a first-line combination therapy. The 
robust metabolic correction observed in the modern 

pharmacotherapy group is driven by a systemic 
pathophysiological blockade of the distinct mechanisms 

underlying T2DM. SGLT2 inhibitors independently lower 

the renal threshold for glucose, actively eliminating up 
to 70-90 grams of glucose per day through the urine. 

This process not only resolves glucotoxicity but induces 
a mild osmotic diuresis and natriuresis, directly 

unburdening the cardiovascular system and reducing 
intraglomerular pressure. 

Simultaneously, the integration of GLP-1 receptor 

agonists bypasses the blunted incretin effect 
characteristic of the diabetic state. By amplifying 

glucose-dependent insulin secretion, suppressing 
inappropriate postprandial glucagon surges, and 

modulating central hypothalamic satiety centers, these 
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agents facilitate profound weight reduction and 

preserve existing pancreatic beta-cell architecture. 

When clinicians continuously deploy sulfonylureas, the 
persistent, uncalibrated stimulation of the beta-cell 

accelerates apoptosis and completely fails to address 
the underlying insulin resistance driving the disease. 

The findings of this study directly correlate with the 

latest international consensus reports, affirming that 
modern diabetic pharmacotherapy must prioritize 

agents with proven cardio-renal protective pleiotropy. 
 

SCIENTIFIC NOVELTY AND PRACTICAL 

SIGNIFICANCE 
For the first time within this specific demographic 

cohort, precise quantitative metrics defining the 
superior physiological and metabolic safety of incretin-

based and SGLT2-targeted pharmacotherapy over 
traditional secretagogues have been established. The 

study clearly delineates the physiological boundaries 

where standard glucocentric posology induces 
secondary harm through weight gain and hypoglycemia. 

Practical recommendations for clinical implementation 
must immediately integrate SGLT2 inhibitors or GLP-1 

receptor agonists as the mandatory second-line agents 

following metformin failure, particularly in patients 
presenting with comorbid obesity or early hypertensive 

nephropathy. 
 

CONCLUSION 
Optimizing the therapeutic trajectory in Type 2 Diabetes 

Mellitus requires the absolute abandonment of 

therapies that exhaust pancreatic reserves and promote 
lipogenesis. Prioritizing targeted pharmacological 

interventions that induce glycosuria and mimic 
endogenous incretins decisively halts metabolic 

deterioration while providing simultaneous 

cardiovascular and renal defense. Implementing these 
rigorous clinical pharmacological principles will 

fundamentally restructure patient outcomes, drastically 
reduce iatrogenic hypoglycemic trauma, and secure 

long-term physiological stability in the diabetic 

population. 
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