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Abstract

Metabolic syndrome—a cluster of interrelated conditions
including obesity, hypertension, dyslipidemia, and insulin
resistance—is a key precursor to both type 2 diabetes and
cardiovascular disease. In regions with rising burdens of non-
communicable diseases, diabetes mellitus has become a leading
challenge in clinical management. The narrative review presents a
detailed case study of a 64-year-old patient who has insulin-
dependent type 2 diabetes mellitus with peripheral neuropathy and
nephropathy and cardiovascular risk factors. The patient's first
presentation, which was defined by hyperglycemia, polyuria, and
neuropathic pain, underlined how inadequate his current insulin
schedule was. Laboratory and imaging studies revealed a
constellation of diabetic complications, including elevated
glycated hemoglobin, renal structural abnormalities, and signs of
chronic inflammation. A stepwise treatment strategy was
employed, shifting from monotherapy to combination therapy,
which included insulin optimization alongside antihypertensive
and lipid-lowering agents. The research group demonstrated that
higher initial doses of NPH insulin led to better early blood sugar
control without increasing the risk of hypoglycemia which helped
doctors make better treatment choices. The case demonstrates how
global blood sugar targets can be achieved through individualized
treatment approaches for advanced diabetes management.
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Introduction

Metabolic syndrome (MS) has emerged as a modern-day health
paradox—a constellation of seemingly disparate conditions,
including abdominal obesity, insulin resistance, hypertension, and
dyslipidemia, that collectively form a biochemical "perfect storm."
The cluster of metabolic disturbances serves as an early warning
system for cardiovascular diseases (CVD), type 2 diabetes, and
chronic kidney disease because of the intricate relationship
between genetic factors environmental factors, and lifestyle
choices (Swarup et al., 2025). MS used to be a specialized medical
issue but it now represents the worldwide shift from infectious
diseases to non-communicable diseases because of urbanization
sedentary lifestyles and calorie-dense diets. MS affects more than
one billion people worldwide and its prevalence continues to grow
in both wealthy and developing nations. The silent nature of this
condition which remains symptomless until permanent harm
occurs emphasizes the need to transform preventive healthcare
approaches. Research now shows that MS speeds up aging
mechanisms and brain function deterioration which makes it more
than a metabolic condition because it threatens the entire human
lifespan (Alberti et al., 2009).

The worldwide increase in metabolic syndrome creates a major
public health issue because it functions as both a medical condition
and a condition that increases disease risk. The prevalence of MS
criteria among adults in high-income nations ranges between 20-
40% but transitional economies such as Russia show even higher
rates reaching 50% in specific demographic groups. The rising
numbers of CVD deaths diabetes cases and healthcare costs create
economic strain and social instability. The inconsistent early
detection of MS persists mainly because resource-limited
healthcare settings have fragmented systems that delay necessary
interventions  (Saklayen, 2018). The pathophysiological
complexity of MS which stems from insulin resistance chronic
inflammation and adipose tissue dysfunction requires holistic
approaches because it cannot be solved by simple methods. The
socio-economic effects of the syndrome lead to substantial losses
in productivity and premature disabilities which create health
disparities across generations and increase social inequality.
Research continues to identify gaps in understanding how risk
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factors differ between regions how lifestyle interventions work
differently among various population groups and how MS affects
men and women differently. The unknown factors need to be
addressed because they represent essential elements for controlling
the MS pandemic and its effects (Samson & Garber, 2014).

The research maintains great importance for Kyrgyzstan because

it is a lower-middle-income nation experiencing fast
epidemiological and socio-economic changes while metabolic
syndrome (MS) exists undiagnosed in public health priorities. The
research uses Kyrgyzstan's healthcare system as its foundation to
study the healthcare disparities between rural and urban areas the
limited preventive care access and the
burden. The
Kyrgyzstan's special risk situation because the population moves
from traditional food consumption to processed foods and
develops sedentary habits and high smoking rates while facing
healthcare system problems with fragmented primary care and

medication shortages. The study presents a clinical case from a

increasing non-

communicable disease research  examines

Kyrgyzstan regional hospital that will demonstrate the practical
challenges of MS diagnosis and management in limited-resource
healthcare facilities. The case study reveals how delayed
hypertension and insulin resistance detection occurs because of
insufficient screening methods which provides practical guidance
for local medical practitioners. The research assesses the potential
of adapting worldwide MS management guidelines to
Kyrgyzstan's healthcare infrastructure through evaluations of cost-
efficient approaches such as community health worker programs
and mobile screening units. The study connects its findings to
Kyrgyzstan's National Health Strategy 2030 which focuses on
CVD and diabetes prevention to create policy recommendations
that benefit national health initiatives and worldwide MS care
equity efforts. The research combines Kyrgyzstan-specific data
with clinical narratives to strengthen the evidence for Central Asia
while creating a model that other low-resource areas can use to
manage dual infectious and metabolic disease burdens. The
research connects scientific translation to clinical practice to
enable healthcare systems to prevent MS-related health and
economic disasters from becoming permanent.

Causes and Risk Factors of Metabolic Syndrome

The development of metabolic syndrome is influenced by many
factors, including genetic predisposition, insufficient physical
activity, poor nutrition, stress, as well as age, and gender.
Epidemiological studies show that the main risk factors are
overweight, insulin resistance, and physical inactivity. An increase
in calorie intake, especially due to carbohydrates and fats, as well
as a decrease in physical activity contribute to the development of
obesity and other components of the metabolic syndrome (Kazemi
etal., 2013).

Genetic Risk Factors

The influence of genetic factors is significant in the emergence of
metabolic syndrome. Research indicates that individuals with a
familial background of diabetes or cardiovascular conditions
exhibit a higher propensity for developing metabolic syndrome. In
a significant genetic association study carried out in 2017, it was

discovered that certain genes associated with lipid and
carbohydrate metabolism play a role in the development of insulin
resistance and obesity. For instance, genes that code for enzymes
involved in lipid metabolism might elevate the risk of
dyslipidemia, while mutations in genes that control appetite and
satiety could play a role in the onset of obesity (Pucci et al., 2017).
A separate investigation indicated that variations in genes
associated with inflammatory processes and oxidative stress could
play a role in the onset of metabolic syndrome, given the strong
connection between these processes and insulin resistance as well
as disrupted carbohydrate metabolism (Caballero, 2019).

Environmental and Lifestyle Risk Factors

The development of metabolic syndrome depends heavily on
environmental and behavioral factors which include poor dietary
habits and physical inactivity and chronic psychosocial stress.
Among these, nutritional factors are especially influential. The
combination of excessive saturated fats and refined sugars with
high-glycemic-index carbohydrates and insufficient dietary fiber
consumption leads to the development of metabolic abnormalities.
The consumption of high-glycemic foods including sweets and
refined carbohydrates worsens insulin resistance while saturated
and trans fats lead to the development of visceral adiposity which
characterizes metabolic syndrome. VS Malik et al. (2010) show
that regular consumption of fast food and sugar-sweetened
beverages leads to a significant increase in metabolic syndrome
development risk (Malik et al., 2010). Physical inactivity is
another critical contributor. A sedentary lifestyle enables the body
to store fat mainly in abdominal areas while simultaneously
damaging insulin sensitivity in tissues. The research by J Myers et
al. (2019) published in Circulation demonstrates that regular
physical activity reduces metabolic syndrome risk through its
positive effects on lipid profiles and blood pressure management
(Myers et al., 2019). The metabolic risk factors are significantly
influenced by both psychosocial stress and mental health
disturbances. The body produces elevated cortisol levels during
chronic stress which leads to increased appetite and central fat
storage. People with depression tend to engage in unhealthy eating
patterns while simultaneously showing decreased physical
movement. SM Mohamed et al. (2023) found that stress functions
as a primary cause of metabolic syndrome development especially
when urbanization and social instability occur (Mohamed et al.,
2023).

Obesity and Insulin Resistance

The main risk factor for developing metabolic syndrome exists in
central or abdominal obesity. The metabolically active visceral
adipose tissue produces adipokines and pro-inflammatory
cytokines which disrupt insulin signaling pathways to create
insulin resistance. The dysfunctional adipose tissue creates
additional cardiovascular strain while making major changes to
carbohydrate and lipid metabolic processes. Numerous studies
have established insulin resistance as the fundamental cause of
metabolic syndrome development. MS Burhans et al. (2018)
demonstrated that insulin resistance functions as the fundamental
mechanism that drives the development of the syndrome. The
presence of excessive visceral fat leads to elevated free fatty acid
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levels in the blood which damages insulin function in peripheral
tissues and results in high blood sugar. The impaired glucose
regulation state can eventually develop into type 2 diabetes
mellitus which worsens the metabolic issues of the syndrome
(Burhans et al., 2018).

Hypertension and Dyslipidemia

The two conditions of hypertension and dyslipidemia form
essential parts of metabolic syndrome while acting as leading risk
factors for cardiovascular disease (CVD). The lipid disorder
known as dyslipidemia presents with elevated total cholesterol and
triglycerides together with decreased high-density lipoprotein
cholesterol (HDL-C) levels. The simultaneous presence of these
conditions leads to a significant increase in the risk of developing
atherosclerotic cardiovascular events including myocardial
infarction and stroke. When hypertension exists together with lipid
metabolism problems the risk of such events becomes two to three
times higher. The development of atherosclerosis and vascular
dysfunction directly results from hypertension (Caballero, 2019).
Metabolic syndrome patients frequently develop hypertension and
other clinical investigations. The prolonged increase in blood
pressure damages blood vessels while causing them to change
shape and become less flexible which results in elevated
cardiovascular risk. The cardiovascular risk associated with
metabolic syndrome becomes worse due to dyslipidemia because
it leads to increased lipid oxidation and plaque development. Other
epidemiological studies have proven that lipid profile
abnormalities particularly high triglycerides and low HDL-C
directly lead to increased CVD incidence and other metabolic
syndrome-related complications (Siddiqui, 2021).

Age and Gender Differences

The development of metabolic syndrome heavily depends on age
which represents an unchangeable risk factor. The aging process
leads to worsening insulin resistance together with lipid
metabolism dysregulation and increased hypertension rates.
Metabolic syndrome risk significantly increases after age 40 while
postmenopausal women face additional risk because of hormonal
changes and resulting metabolic alterations. The complex
condition of metabolic syndrome results from multiple genetic and
environmental elements which interact with each other (Erdogan
& Sanlier, 2024). The development of metabolic syndrome results
from genetic predisposition together with poor dietary habits and
sedentary lifestyle obesity psychosocial stress and age. These risk
factors work together to produce an enhanced effect which leads to
serious health conditions including cardiovascular disease and type
2 diabetes mellitus. A thorough comprehension of these
determinants' separate and combined impacts enables the creation
of successful prevention and management approaches for
metabolic syndrome (Saltiel & Olefsky, 2017).

Global Epidemiology and Public Health Impact of Metabolic
Syndrome

Metabolic syndrome has emerged as one of the major public health
problems that affect populations worldwide. The condition
comprises several risk factors that exist together: insulin resistance,
high blood pressure, abnormal lipid profile, central obesity, and

impaired glucose tolerance which collectively increase the risk of
cardiovascular diseases (CVD) and type 2 diabetes mellitus.
According to the World Health Organization (WHO), metabolic
syndrome incidence rates have increased throughout the world,
especially in urbanizing and developing countries. The prevalence
of metabolic syndrome in developed nations stands at 20-25% of
adults whereas developing regions show a prevalence of 15-20%.
Along with the United States, Western Europe has seen epidemic
rates of the condition resulting from growing obesity rates coupled
with an aging society with an inactive lifestyle. Studies estimate
that 34% of American adults exhibit at least one clear sign of
metabolic syndrome. The growing frequency of metabolic
syndrome strains healthcare systems even more and demands
quick preventive actions and management plans for both individual
and population groups (Matsuzawa et al., 2011).

Metabolic syndrome has emerged as a major public health threat
throughout Central Asia. Metabolic syndrome cases are increasing
in Kazakhstan Uzbekistan Turkmenistan and Kyrgyzstan because
of Western eating patterns adoption reduced physical activity and
reduced access to preventive care. The prevalence of metabolic
syndrome in Kazakhstan has matched developed countries at 30%
among adults. The challenges for metabolic syndrome
management in Kyrgyzstan consist of low public knowledge about
the condition restricted healthcare services and local dietary
customs that lead to obesity and associated health problems. The
research demonstrates that 25-30% of Kyrgyz adults show
symptoms of metabolic syndrome as the country sees increasing
rates of diabetes and cardiovascular disease. The prevalence rates
in Kyrgyzstan match those of Kazakhstan and Russia but the
country lacks effective prevention and intervention programs
(Sharma et al., 2024).

The condition of metabolic syndrome represents a dual medical
and socio-economic issue in Russia. The Russian Society of
Cardiology indicates that metabolic syndrome affects 30-35% of
adults through excessive calorie consumption together with
inadequate physical activity and economic stress. The prevalence
rates in Russia and Kazakhstan exceed those of developing nations
but remain lower than in the United States and Western European
countries. The national programs launched by Russia and
Kazakhstan to prevent and detect diseases at early stages have
demonstrated effectiveness in controlling disease progression and
enhancing treatment outcomes. Kyrgyzstan requires quick public
health initiatives including multidisciplinary care access, health
education campaigns, and methodical screening techniques in
addition to other aspects. Unless thorough early detection and
prevention campaigns are carried out, the prevalence of metabolic
syndrome in Kyrgyzstan together with Central Asia will probably
keep increasing due to urbanization and dietary changes (Siddiqui
etal., 2024).

Medical and Social Consequences of Metabolic Syndrome

Metabolic syndrome significantly affects the quality of life of
patients, reducing their ability to work and increasing morbidity
and mortality from cardiovascular diseases. Given the widespread
occurrence of metabolic syndrome on a global scale, the socio-
economic losses associated with the treatment and prevention of
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diseases associated with this syndrome are very significant. The
social consequences of metabolic syndrome include an increase in
the number of people with disabilities, an increase in the incidence
rate among the working-age population, as well as an increase in
health care costs. According to various studies, patients with
metabolic syndrome have higher treatment costs as well as a longer
duration of disability compared to people who do not suffer from
this syndrome. Metabolic syndrome (MS) is a complex disease,
including abdominal obesity, hypertension, insulin resistance,
dyslipidemia, and impaired carbohydrate metabolism, which
significantly increase the risk of developing cardiovascular
diseases, strokes, type 2 diabetes, and other chronic diseases. In
this regard, the medical and social consequences of metabolic
syndrome have a wide range and relate not only to the health of
patients but also to the economic burden on healthcare systems and
society as a whole (van der Pal ef al., 2018).

The main medical consequence of metabolic syndrome is an
increased risk of developing chronic diseases such as type 2
diabetes, cardiovascular diseases (CVD), strokes, chronic kidney
disease, and others. MS significantly increases the likelihood of
developing hypertension, lipid metabolism disorders, and other
risk factors for CVD. This contributes to the fact that patients with
metabolic syndrome suffer from premature disability and death.
Cardiovascular diseases (CVD). Those with metabolic syndrome
are twice as likely to have coronary heart disease. Type 2 diabetes.
Metabolic syndrome is a major risk factor for developing type 2
diabetes. Moreover, patients with metabolic syndrome have an
increased risk of developing diabetic retinopathy and other
diabetes complications (Alam et al., 2021). Patients with metabolic
syndrome have an increased risk of developing chronic kidney
disease, which is associated with hypertension, diabetes, and
dyslipidemia, which are key components of metabolic. The social
consequences of metabolic syndrome are related to its effect on a
patient's ability to work and life expectancy, as well as social
isolation and psychological state. Reduced ability to work. Patients
with metabolic syndrome, especially at the stage of developing
diabetes or cardiovascular diseases, often experience a
deterioration in performance. Patients with metabolic syndrome
lose an average of 15-20% of their working capacity, which leads
to significant economic costs for society, including in the form of
loss of labor resources and an increase in the number of days of
disability (Kim & Yi, 2018).

Social Isolation and Psychoemotional State

People with metabolic syndrome face multiple challenges which
include depression anxiety disorders and social isolation. The
disease itself produces these psychoemotional disorders through
poor health conditions. The development of social isolation
together with decreased quality of life occurs when physical health
deteriorates through obesity and heart disease (Imam et al., 2023).
The quality of life is significantly reduced. Metabolic syndrome
patients experience a deterioration in their quality of life because
their health issues persist while their physical abilities become
restricted. These events may result in a decline in self-esteem and
a worsening of the psycho-emotional condition. Individuals with
metabolic syndrome have a twofold increased risk of experiencing
depression and other mental health disorders compared to those

without the syndrome (Siddiqui et al., 2022). The financial
implications of metabolic syndrome manifest in substantial
healthcare expenditures, declines in workforce productivity, and
heightened social costs. Healthcare expenses. Individuals
diagnosed with metabolic syndrome necessitate increased and
costlier healthcare services. Managing diseases linked to metabolic
syndromes, such as type 2 diabetes and cardiovascular conditions,
significantly contributes to the rising healthcare expenses in
developed nations. The rising prevalence of metabolic syndrome
in Central Asia and Russia highlights the growing significance of
this issue. There has been a decline in the efficiency of the
workforce. Metabolic syndrome contributes to a higher incidence
of health issues and disabilities within the working-age
demographic, ultimately diminishing overall productivity (Xu et
al.,2018).

The growing number of people with metabolic syndrome also leads
to an increase in the number of people with disabilities and people
in need of constant care. This entails additional social costs for
medical care, rehabilitation, and support for such patients. Today,
one of the main problems faced by the countries of the world is the
insufficient diagnosis and prevention of metabolic syndrome. In
developing countries, including Kyrgyzstan and other Central
Asian states, the diagnosis of metabolic syndrome and its
components is limited due to a lack of access to modern
examination methods and a shortage of specialists. In Russia and
other CIS countries, despite the availability of basic medical
facilities for diagnosis and treatment, patients often seek medical
help in the late stages of the disease, which complicates the
treatment process and increases the risk of severe complications
(Mirrakhimov et al., 2024). The medical and social consequences
of metabolic syndrome significantly affect the health of the
population, the economy of countries, and social structures. The
increased risk of developing cardiovascular diseases, type 2
diabetes, disability, and psychoemotional problems in patients
requires an integrated approach to the diagnosis, prevention, and
treatment of metabolic syndrome. It is important to develop and
implement prevention and early detection programs, improve
access to medical care, and raise public awareness of risk factors
and treatment options (Mirrakhimov et al., 2012).

The Influence of Lifestyle and Nutrition on the Development of
Metabolic Syndrome

Lifestyle is a critical factor influencing the onset of metabolic
syndrome. Insufficient physical activity, inadequate nutrition,
elevated stress levels, and poor sleep quality all play significant
roles in heightening the risk of metabolic diseases. Recent findings
indicate that lifestyle modifications, such as consistent engagement
in physical exercise, and balanced nutrition focussing on lower
carbohydrate and fat consumption, along with emotional well-
being, can greatly diminish the likelihood of developing metabolic
syndrome. Individuals experiencing metabolic syndrome
frequently psychological challenges, including
depression, anxiety disorders, and feelings of social isolation
(Faizan Siddiqui & Azaroual, 2024). The complexities of these

issues can hinder effective treatment and prevention strategies for

encounter

diseases linked to metabolic syndrome. Psychological factors,

including stress, can exacerbate the pathological condition and
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diminish the patient's motivation for lifestyle modifications. This
underlines the need for a complete treatment plan as well as the
prevention of the syndrome. Treating metabolic syndrome requires
a comprehensive strategy involving several fields of knowledge.
Important areas of focus are changing behavior, applying
pharmacological treatments to get ideal blood lipid and glucose
levels, and correctly managing blood pressure (Gluvic et al., 2017).

In this context, nutritional support plays a crucial role, aiding in the
reduction of body weight and the normalization of blood glucose
and lipid levels. Kyrgyzstan exhibits distinct socio-economic
characteristics, such as a traditional dietary pattern rich in
carbohydrates and fats, coupled with a low level of physical
activity, which plays a significant role in the rising prevalence of
metabolic syndrome within the nation (Heijmans et al., 2008). A
significant issue is the insufficient awareness within the population
regarding the risks linked to metabolic syndrome, resulting in
postponed diagnosis and treatment. The presence of metabolic
syndrome profoundly affects patients' quality of life, diminishing
their work capacity and elevating the risks of morbidity and
mortality associated with cardiovascular diseases and diabetes.
The rather high incidence of diabetes and cardiovascular disease in
Kyrgyzstan causes major socioeconomic consequences related to
metabolic syndrome (Fahed et al., 2022).

The management of metabolic syndrome nowadays consists of
several important elements: changes in lifestyle (such as dietary
changes and more physical activity), pharmacological treatments
(including antihypertensive drugs and agents to control blood lipid
and glucose levels), as well as psychological approaches.
Reducing weight and normalizing metabolic processes depend
much on nutritional support. Along with improving community-
based prevention programs, Kyrgyzstan has a great need to create
a system for early metabolic syndrome identification using current
diagnosis tools. Improving the general quality of the population
depends on active cooperation among academic institutions,
medical facilities, and community leaders (Cho et al., 2019).
Metabolic syndrome is a major obstacle in social as well as medical
settings that calls for a comprehensive and varied approach to good
diagnosis and treatment. Though knowledge of the
pathophysiology and epidemiology of this condition is essential,
equally important is to consider how it influences the psycho-social
well-being of the patient (Alam et al., 2021). This calls for tailored
advice for every individual. Improving treatment plans, advancing
nutritional support, and increasing public awareness of the risk
factors of metabolic syndrome will help to reduce the frequency
and social impact linked with this condition. A major medical and
social issue that impacts people worldwide, including in
Kyrgyzstan, is metabolic syndrome. Inadequate physical activity,
poor diet, and psychological problems are some of the factors
contributing to the rising prevalence of diabetes and cardiovascular
diseases in the country. Early detection, effective treatment,
preventative measures, and increasing public awareness of the
risks associated with metabolic syndrome are all essential
components of a multifaceted approach to addressing this issue
(Ferguson-Smith & Patti, 2011).

Case Study: A Comprehensive Management Approach in Type 2
Diabetes Mellitus with Multifactorial Complications

Patient Background

Born in 1953, Patient A arrived at the clinic on July 3, 2018,
complaining of dry mouth, frequent urination both during the day
and at night (polyuria and nocturia), and lower extremity pain
accompanied by numbness has been developing for the past two
months. These symptoms suggested an aggravation of chronic
metabolic disorders, which drove more clinical investigation.

Medical History

The patient's medical records showed a 10-year history of type 2
diabetes mellitus, for which he had been on a steady insulin
regimen—Humulin NPH at 30 units daily and Humulin R at 18
units daily. His health deteriorated recently, and non-compliance
with nutritional advice was blamed. There was no appreciable
clinical improvement even if symptomatic therapy for peripheral
neuropathy, joint pain, hypertension, dyspnoea, and palpitations
was given. Particularly hyperglycemia, lower limb edema, and
increasing dyspnoea, the sequence of problems called for
admission to a regional hospital for thorough evaluation and
treatment.

Physical Examination

With a height of 169 cm and a body weight of 90 kg, the patient
was determined to have a hypersthenic body type, equivalent to a
body mass index (BMI) of 31 kg/m? suggestive of obesity.
According to the dermatological assessment, the skin was dry and
clean. The respiratory examination turned up vesicular breath
sounds devoid of any adventitious noises. A cardiovascular
examination revealed a pulse rate of 90 beats per minute with
muted but rhythmic heart tones and raised blood pressure recorded
at 180/90 mmHg. The gastrointestinal results indicated a soft yet
enlarged belly indicative of hepatomegaly and a dry tongue. The
spleen was not enlarged whereas the liver could be felt near the
brink of the costal arch. Though there was no indication of
peripheral edema,
constipation. Both lower limbs have retained symmetric peripheral

observed were increased diuresis and

arterial pulsations.
Laboratory Investigations

As shown in Table 1, blood glucose levels ranged from 15.9 to 8.0
mmol/L and postprandial glycemia between 16.7 and 10.9 mmol/L
according to laboratory testing. Glycated hemoglobin (HbAlc)
was somewhat high at 10.2%, suggesting poor long-term
glycaemic management. On a urinalysis, the glucose levels showed
to be 0.5%. Renal function was relatively preserved with a blood
creatinine level of 68.0 mmol/L. Pointing out dyslipidemia was
LDL cholesterol at 4.07 mmol/L and triglycerides at 1.67 mmol/L.
Regarding beta-lipoprotein content, 0.55 g/L (Table 1).

Table 1. Biochemical and Hematological Parameters
Test Result
15.9 - 8.0 mmol/L
16.7 - 10.9 mmol/L
10.2%

Blood glucose (range)

Postprandial glucose

Glycated hemoglobin (HbAlc)

Urine glucose 0.5
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Blood creatinine 68.0 mmol/L
LDL cholesterol 4.07 mmol/L
Triglycerides 1.67 mmol/L
Beta-lipoproteins 0.55 g/L
Hemoglobin 126 g/L
Erythrocytes 4.18 x10"12/L
Color index 0.8
Leukocytes 5.1 x10"9/L
ESR 22 mm/h
Neutrophils (s/I) 67%
Lymphocytes 30%
Monocytes 3%

As mentioned in Table 2, with erythrocytes tallied as 2—-1-2, a
urinalysis revealed a specific gravity of 1007, proteinuria at 275
mg/L, and mild leukocyturia (4-8 leukocytes per field). ASL titer
of 1:200, total blood protein at 74.2 g/L, rheumatoid factor, and C-
protein  yielded relative reported by
rheumatological examination. Calculated to be 82 mL/min, the
estimated glomerular filtration rate (GFR) using CKD-EPI
methodology points to stage 2 chronic renal disease (Table 2).

reactive values

Table 2. Urinalysis and Rheumatologic Tests

Test Result
Specific gravity 1007
Protein 275 mg/L
Leukocytes 4-6-8
Erythrocytes 2-1-2
Rheumatoid Factor (RF) Relative
C-reactive protein (CRP) Relative
ASL 1:200
Serum protein 74.2 g/L

Estimated GFR (CKD-EPI) 82 mL/min

Imaging and Instrumental Diagnostics

With a horizontal electrical axis of the heart and indications of
repolarisation anomalies, electrocardiography (ECG) showed
sinus rhythm at 88 beats per minute. Renal and abdominal
ultrasonic tests found chronic pancreatitis, chronic cholecystitis,
and fatty hepatosis. The kidneys both showed symptoms of chronic
pyelonephritis. Especially the left kidney was noticeably atrophic
with erratic, uncertain shapes and distortion. Though of normal
size (134x50 mm), the right kidney revealed compressed
parenchyma. Along with corneal clouding in the right eye, an
ophthalmological study verified retinal vascular angiopathy and an
immature cataract in the left eye. The existence of sensory-type
diabetic peripheral polyneuropathy compromising the lower limbs
was determined by neurological examination.

Clinical Management Algorithm

Patients with insulin-dependent type 2 diabetes show many
consequences including peripheral neuropathy and diabetic
nephropathy. Her poor glycaemic control and great cardiovascular

risk led to a started.
At first, the treatment strategy took continuous monotherapy's

systematic treatment plan being

constraints into account. The patient was already on a full dose of
Humulin NPH, but glycaemic levels were insufficiently regulated,
so insulin dosage had to be changed and further pharmacological
agents for blood pressure and cholesterol management had to be
included. This method conforms to WHO guidelines for the
treatment of complicated type 2 diabetes. Evidence-based
guidelines for managing multi-morbidity in diabetes patients
directed drug choice. The suggested pharmacologic schedule
included Enalapril for blood pressure management, Atorvastatin
for lipid reduction, Gliclazide MR and Metformin for enhanced
glycaemic control, and Carvedilol with Amlodipine for further
cardiovascular support. Still, the choice was to keep Humulin as
the main insulin because its proven effectiveness, tolerance, and
anti-catabolic qualities were known. Improvements in clinical
symptoms including reduced polyuria and thirst with dosage
change also helped to justify the ongoing usage of Humulin NPH.
Support for this treatment plan came from a retroactive single-
center cohort study (Leyte-Marique et al., 2022; Turlaev et al.,
2022; Tuo et al., 2022). This trial included 142 patients, and on
Day 3 of combination treatment, 35.2% attained euglycemia
(Ashokkumar et al., 2022; Dadaeva et al., 2022; Dipalma et al.,
2022; Ashurko et al., 2024; Shaiba et al., 2024). Pre- and post-
therapy blood glucose levels were lower in the euglycemic group
and their initial NPH dosages standardized by steroid dosage (0.5
U/mg PED) were much greater than in the other group, p = 0.046.
Especially, the two groups' hypoglycemia incidence did not vary,
thereby confirming the safety profile of NPH in acute
hyperglycaemic conditions. This supports the conclusion that
without additional danger, a more aggressive starting dosage of
NPH insulin may help to enable quicker glycaemic stabilization.

Glycemic Control Targets

International recommendations have quite different treatment aims
for glycaemic control. With a fasting glucose range of 3.9-7.2
mmol/L and postprandial values <10.0 mmol/L, the American
Diabetes Association (ADA, 2021) targets HbAlc at 7.0%.
AACE/ACE (2023) and the International Diabetes Federation
(IDF, 2022) support lower postprandial thresholds (<7.8 mmol/L)
and tougher HbA 1c objectives (<6.5%). The Russian Association
of Endocrinologists (2024) backs HbAlc objectives of 7.0%,
fasting glucose <6.5 mmol/L, and postprandial glucose (Table 3).

Table 3. Comparative Glycemic Control Targets Across Major
International Diabetes Guidelines (2021-2024)

Guideline HbAle Fasting Postprandial
Glucose Glucose

ADA (2021) <7.0% 3.9-7.2 mmol/L <10.0 mmol/L

IDF (2022) <6.5%  <5.5mmol/L  <7.8 mmol/L

AACE/ACE (2023)  <6.5%  <6.0 mmol/L  <7.8 mmol/L

Russian <7.0%  <6.5mmol/L  <8.0 mmol/L

Endocrinologists (2024)

The difficulties in controlling advanced type 2 diabetes mellitus
with many systemic problems are best shown by this case study.
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Essential was an
combining optimal
medicines, cardiovascular support, and regular monitoring.
Strategic decision-making was supported by clinical data and
guideline-driven aims, which finally sought to stabilize glycaemic

individualized, multi-pronged treatment
insulin administration, additional oral

indices, minimize symptoms, and lower long-term hazards
(Harmouche et al., 2022; Wu et al., 2022; Graefen et al., 2023,
Kiedrowicz et al., 2023; Kulkarni et al., 2023; Vogel et al., 2023;
Weerasinghe et al., 2023; Bandi et al., 2024; Botelho et al., 2024;
Mendes-Gouvéa et al., 2024; Uneno et al., 2024).

Conclusion

The structured application of a standardized therapeutic algorithm
in the management of this case of insulin-dependent type 2
diabetes mellitus highlights the critical value of individualized,
evidence-informed pharmacotherapy. The continuation and
adjustment of Humulin NPH, administered in two divided doses
(820 units in the morning and 18 units at night), alongside
prandial Humulin R under carbohydrate exchange unit (XE)
guidance, proved a rational decision based on both
pathophysiological insight and clinical data. This insulin regimen
produced constant post-meal glycaemic control and signs of
therapeutic tolerance. This result matches known anabolic effects
on muscle and other tissues sensitive to insulin. Given their
elevated risk of cardiovascular disease, particularly given their
metabolic syndrome and labile hypertension—two disorders for
which two distinct kinds of medicine are needed—the patient was
prescribed both amlodipine (10 mg) and carvedilol (6.25 mg)
concurrently. Amlodipine, a dihydropyridine calcium channel
blocker, offers effective arterial vasodilation with minimal impact
on cardiac conduction, whereas carvedilol, a non-selective beta-
blocker with alpha-blocking properties, complements this
mechanism by attenuating sympathetic overactivity and improving
endothelial function. Together, these agents stabilize blood
pressure, reduce cardiovascular workload, and may even improve
insulin sensitivity—benefits particularly critical in this metabolic
context. Combining  biochemical, = hemodynamic, and
pharmacokinetic data into a logical, goal-directed action helps this
treatment strategy better show the concept of tailored medicine.
This case is relevant as it underlines the need for careful
monitoring and dynamic dosage modification especially in patients
with concomitant microvascular problems and changing glycaemic
indices. This paradigm of treatment offers a repeatable road
towards better metabolic control and reduced long-term morbidity
in high-risk diabetic patients based on competent clinical judgment
as existing recommendations move towards more rigorous tailored
glycaemic objectives.
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