
 
 
 

 

MEDICINE AND PHARMACY 

111 

 

This work is distributed under the terms of the Creative 
Commons Attribution-ShareAlike 4.0 International License 
(https://creativecommons.org/licenses/by-sa/4.0/). 

Proceedings of the 7th International 
Scientific and Practical Conference  
«Modern Directions and Movements  
in Science»  
 

(March 6-8, 2026).  
Luxembourg, Grand Duchy of Luxembourg 
 
 

 
 

No 
285 

Diagnosis and treatment of endocrine 

diseases in outpatient settings:  

type II diabetes mellitus 

 

Zainalieva Bukatcha Zhanibekovna1 , Ankit Mishra2, Appadurai Subashree3, 

Bedprakash Patel4, Bhupesh Kumar5, Karthikeyan Kalimuthu6, 

Mohammad Raza7, Priyanka Rethinakumar8, Ranjit Chauhan Rambadan9, 

Sakhana Thiyagarajan10, Saravanan Yohitha11, 

Sheikh Mohammad Musleuddin12, Shanmugasundaram M13, 

Sri Dharshini Shanmugam14, Um E Rumana15, Viswanath Devadoss16 
 

 
1 Lecturer 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
2 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
3 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
4 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
5 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
6 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
7 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
8 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
9 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
10 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
11 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

https://orcid.org/0000-0003-4095-9959


 
 
 

 

MEDICINE AND PHARMACY 

112 

 

This work is distributed under the terms of the Creative 
Commons Attribution-ShareAlike 4.0 International License 

(https://creativecommons.org/licenses/by-sa/4.0/). 

Proceedings of the 7th International 
Scientific and Practical Conference  
«Modern Directions and Movements  
in Science»  
 

(March 6-8, 2026).  
Luxembourg, Grand Duchy of Luxembourg 
 
 

 
 

No 
285 

12 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
13 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
14 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
15 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 
16 5th year, student; 

International Medical Faculty, 

Osh State University; Kyrgyz Republic  

 

 

 

 

Abstract. Type 2 Diabetes Mellitus (T2DM) has reached pandemic proportions, 

representing one of the most formidable challenges in modern ambulatory care. 

Unlike acute pathologies managed in the inpatient setting, the trajectory of T2DM 

is determined almost entirely by the quality of chronic, outpatient management. 

This article reviews the complex, multi-organ pathophysiology of T2DM, moving 

beyond the classical beta-cell/insulin resistance paradigm to encompass the 

"ominous octet." We detail the current outpatient diagnostic criteria, emphasizing 

the pivotal role of Hemoglobin A1c (HbA1c). Furthermore, we explore the 

pharmacological landscape, from the foundational use of Metformin to the 

revolutionary paradigm shift brought by Sodium-Glucose Cotransporter-2 (SGLT2) 

inhibitors and Glucagon-Like Peptide-1 Receptor Agonists (GLP-1 RAs), which offer 

unprecedented cardiorenal protection. Finally, we establish the framework for 

routine outpatient monitoring to prevent devastating microvascular and 

macrovascular complications.  

Keywords: Type 2 Diabetes Mellitus, Hemoglobin A1c, Insulin Resistance, Metformin, 

SGLT2 Inhibitors, GLP-1 Receptor Agonists, Outpatient Monitoring. 

 

 

 

1. Introduction 

Endocrine disorders are uniquely suited to outpatient 

management, as they typically involve chronic hormonal 

imbalances rather than acute physiological collapse. Among 

these, Type 2 Diabetes Mellitus (T2DM) commands the vast 

majority of clinical resources. T2DM is no longer viewed 

merely as a disorder of glucose homeostasis; it is recognized 

as a complex cardiovascular and metabolic syndrome [1]. The 

primary goal of the outpatient clinician is to arrest the 

progression of the disease before hyperglycemia irreparably 

damages the vascular endothelium. 

The modern approach to T2DM in the clinic has transitioned 

from a strictly "glucocentric" view—focusing solely on 
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lowering blood sugar—to a holistic, cardiorenal-protective 

strategy. This shift requires primary care physicians and 

endocrinologists to deeply understand the intersecting 

pathways of glucose toxicity, lipid metabolism, and blood 

pressure regulation [2]. 

2. Pathophysiology: The "Ominous Octet" 

A sophisticated outpatient approach requires an 

understanding of why T2DM occurs. Historically, the disease 

was attributed to a simple dual defect: tissue resistance to 

insulin and the subsequent failure of pancreatic beta cells 

to produce enough insulin to compensate [3]. 

However, modern endocrinology recognizes a much broader 

pathophysiological landscape, famously termed the "Ominous 

Octet" by Dr. Ralph DeFronzo. In addition to muscle (decreased 

glucose uptake) and the liver (increased glucose production), 

we now target defects in the adipocyte (accelerated 

lipolysis), the gastrointestinal tract (incretin deficiency), 

the pancreatic alpha cell (hyperglucagonemia), the kidney 

(increased glucose reabsorption), and the brain 

(neurotransmitter dysfunction driving appetite) [2]. 

Recognizing these multiple pathways is essential for 

selecting appropriate combination therapies in the clinic. 

 

 
Figure 1 

The "Ominous Octet" of Type 2 Diabetes pathophysiology. This model 

illustrates the eight distinct physiological defects that contribute to 

chronic hyperglycemia, providing the rationale for using multiple 

classes of medications to achieve normoglycemia. 

(Source: DeFronzo, R. A. (2009). From the Triumvirate to the Ominous 

Octet: A New Paradigm for the Treatment of Type 2 Diabetes Mellitus. 

Diabetes, 58(4), 773-795. https://doi.org/10.2337/db09-9028) 
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3. Outpatient Diagnosis and Screening 

Because T2DM is often insidious and asymptomatic in its 

early stages, diagnosis heavily relies on proactive 

outpatient screening. The American Diabetes Association (ADA) 

recommends screening all adults starting at age 35, or earlier 

for those with risk factors such as obesity or a family 

history of the disease [1]. 

Diagnosis is established in the outpatient laboratory 

using one of four criteria. The most convenient and widely 

used metric is Hemoglobin A1c (HbA1c), which reflects average 

glycemia over the preceding 2–3 months. An HbA1c of ≥ 6.5% is 

diagnostic. Alternatively, a Fasting Plasma Glucose (FPG) ≥ 

126 mg/dL, or a 2-hour plasma glucose ≥ 200 mg/dL during an 

Oral Glucose Tolerance Test (OGTT), confirms the disease. In 

patients presenting with classic symptoms (polyuria, 

polydipsia, unexplained weight loss), a random plasma glucose 

≥ 200 mg/dL is sufficient [3]. 

 

 
Figure 2 

Current American Diabetes Association (ADA) Diagnostic Criteria for 

prediabetes and Type 2 Diabetes. The transition from normal glucose 

tolerance to overt diabetes is a continuum, making regular outpatient 

screening critical for early intervention. 

(Source: Harrison's Principles of Internal Medicine, 21st ed., McGraw 

Hill, 2022) 

 

4. Pharmacological Management: The First Line 

Once a diagnosis is made, outpatient management 

immediately combines lifestyle modification (medical 

nutrition therapy and exercise) with pharmacotherapy. For 

over two decades, Metformin, a biguanide, has remained the 

undisputed first-line oral agent for T2DM [4]. 

Metformin primarily acts on the liver. By inhibiting 

mitochondrial complex I, it activates AMP-activated protein 

kinase (AMPK), which leads to a profound suppression of 

hepatic gluconeogenesis. Clinically, it is favored because it 

is inexpensive, highly effective at lowering HbA1c, promotes 
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mild weight loss, and, crucially, does not cause hypoglycemia 

when used as monotherapy [4]. Outpatient monitoring for 

Metformin includes checking for gastrointestinal intolerance, 

screening for Vitamin B12 deficiency (which can mimic diabetic 

neuropathy), and assessing renal function, as the drug is 

contraindicated in severe chronic kidney disease (eGFR < 30 

mL/min) due to the rare risk of lactic acidosis [1]. 

 
Figure 3 

Cellular Mechanism of Action of Metformin in the hepatocyte. By 

transiently inhibiting the mitochondrial respiratory chain, Metformin 

increases the AMP:ATP ratio, activating AMPK and ultimately shutting 

down the production of glucose by the liver. 

(Source: Katzung, B. G., Basic and Clinical Pharmacology, 15th ed., 

McGraw-Hill, 2021) 

 

5. Advanced Pharmacotherapy: The Cardiorenal Paradigm 

The most significant advancement in outpatient 

endocrinology in recent years is the introduction of drug 

classes that treat the diabetes while simultaneously 

protecting the heart and kidneys independently of their 

glucose-lowering effects [5]. 

5.1 SGLT2 Inhibitors (The "Gliflozins") 

Drugs like Empagliflozin and Dapagliflozin target the 

sodium-glucose cotransporter-2 in the proximal tubule of the 

kidney. By inhibiting this transporter, they induce 

therapeutic glycosuria (excreting excess glucose in the 

urine). Beyond lowering blood sugar, SGLT2 inhibitors 

drastically reduce hospitalizations for heart failure and 
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slow the progression of diabetic nephropathy [5]. Outpatient 

monitoring requires education on genital mycotic infections 

and the rare but serious risk of euglycemic diabetic 

ketoacidosis. 

5.2 GLP-1 Receptor Agonists (The "Glutides") 

Agents like Semaglutide and Dulaglutide mimic the 

endogenous incretin hormones produced in the gut. They 

stimulate glucose-dependent insulin release, inhibit glucagon 

secretion, and drastically slow gastric emptying, leading to 

profound weight loss [2]. These injectable (and increasingly 

oral) agents have proven exceptional in reducing major adverse 

cardiovascular events (MACE) in patients with established 

atherosclerotic cardiovascular disease [5]. 

 

 
Figure 4 

Mechanism of Action of SGLT2 Inhibitors. By blocking the reabsorption of 

filtered glucose in the proximal convoluted tubule, these agents 

effectively force the body to excrete excess calories and sodium, 

lowering blood pressure and reducing cardiac preload. 

(Source: Williams Textbook of Endocrinology, 14th ed., Elsevier, 2019) 

 

6. Outpatient Monitoring and Complication Screening 

Pharmacotherapy is only one facet of outpatient care. 

T2DM causes microvascular damage that must be actively 

monitored to prevent blindness, amputation, and end-stage 

renal disease. The outpatient clinic is the central hub for 

this surveillance [1]. 
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A standard outpatient protocol dictates that patients be 

evaluated every 3–6 months. During these visits, the clinician 

must review the HbA1c (generally targeting < 7.0%, though 

individualized), monitor blood pressure, and perform a 

comprehensive foot examination (testing for loss of 

protective sensation using a 10-gram monofilament). 

Furthermore, the primary care provider must coordinate annual 

referrals for a dilated retinal examination by an 

ophthalmologist and measure the urine albumin-to-creatinine 

ratio (UACR) to detect early diabetic kidney disease [3]. 

7. Conclusion 

The outpatient management of Type 2 Diabetes Mellitus is 

one of the most intellectually demanding and highly impactful 

areas of internal medicine. It requires a deep understanding 

of multi-organ pathophysiology and a mastery of a rapidly 

expanding pharmacological arsenal. By utilizing agents like 

Metformin, SGLT2 inhibitors, and GLP-1 receptor agonists, 

modern outpatient care no longer simply chases glycemic 

targets; it fundamentally alters the trajectory of 

cardiovascular and renal decline. Ultimately, the success of 

this therapy relies on a strong, continuous therapeutic 

alliance between the patient and the outpatient clinical team. 
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