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Abstract. This article provides a comprehensive analysis of the endocrinology
service in the Republic of Uzbekistan, tracing its historical evolution, current
state, and future development prospects. It details significant achievements in
infrastructure modernization, the integration of innovative diagnostic and
treatment technologies (including advancements in diabetes, obesity, thyroid, and
osteoporosis care), continuous personnel training, and robust international
cooperation. The analysis highlights a growing prevalence of endocrine diseases,
such as diabetes mellitus, prediabetes, obesity, and thyroid disorders,
necessitating strategic interventions. Finally, the paper proposes a strategic
roadmap for the service's advancement until 2030, aligning with national health
goals and Sustainable Development Goals, emphasizing standardization, digital
tool development, strengthened prevention programs, and integrated scientific
research to establish Uzbekistan as a regional leader in endocrinology.
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1 Introduction

The endocrinology service in the Republic of Uzbekistan has a history spanning over
70 years, having played a significant role in shaping the specialized medical care system
for the population [1, 2]. The development of specialized medical care in Tashkent is
closely associated with the activities of the Regional Medical Institute, established in
1941 as one of the key institutions for training medical personnel and providing
qualified assistance to the population during the war years. The Institute played a
crucial role in organizing medical services in Uzbekistan, contributing to the
establishment of the country's first specialized departments and clinics. In 1957,
Academician Yo.Kh. Turakulov became its director, marking the beginning of the
active development of the endocrinology field, which subsequently led to the
establishment of the Institute of Endocrinology of the Academy of Sciences of the
Republic of Uzbekistan (1989), and later the Republican Specialized Scientific and
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Practical Medical Center of Endocrinology (2007), which in 2018 was named after
Academician Yo.Kh. Turakulov.

This center, along with other regional medical institutions, forms the backbone of
endocrinological care and research in Uzbekistan, addressing critical public health
challenges such as diabetes mellitus and iodine deficiency diseases [3, 4]. The
prevalence of diabetes, specifically, is a substantial concern, with global rates projected
to increase by 5% every five years, largely due to extended lifespans and the rising
incidence of obesity, a trend mirrored within Uzbekistan [5, 6]. This necessitates a
robust and evolving endocrinology service capable of addressing the complex
landscape of metabolic disorders and hormonal imbalances [2]. Globally, endocrine
diseases exert a substantial impact on public health, contributing to long-term disability,
diminished quality of life, and ranking as the fifth leading cause of death, thereby
underscoring the critical need for effective endocrinological strategies and
interventions [7].

The relevance of modernizing and further developing the service is determined by
the high prevalence of endocrine diseases, their impact on quality of life and mortality,
as well as the urgent need for the introduction of innovative methods of diagnosis,
treatment, and prevention [7-9]. However, understanding the specific drivers of disease
progression within the Uzbek population, optimizing culturally sensitive prevention
strategies, and evaluating the long-term effectiveness and cost-effectiveness of
emerging diagnostic and therapeutic approaches in the local context.

This paper aims to analyze the current state, historical development, and key
achievements of the endocrinology service in the Republic of Uzbekistan, and to
propose a strategic roadmap for its modernization and development until 2030, in
alignment with national health goals and Sustainable Development Goals.

2 Materials and Methods

Research design

This analysis involved a comprehensive review of existing literature, national health
reports, and institutional data from the Republican Specialized Scientific and Practical
Medical Center of Endocrinology, named after Academician Yo.Kh. Turakulov [7].
Additionally, international guidelines and frameworks for endocrinology service
development were consulted to provide a comparative perspective and identify best
practices applicable to the Uzbek context. The methodology further encompassed a
qualitative assessment of policy documents and strategic plans related to healthcare
development in Uzbekistan.

Materials

The preparation of strategic directions for the development of the endocrinology service
was based on the following sources:

e Regulatory and legal framework: decrees of the President and the Cabinet of

Ministers of the Republic of Uzbekistan, as well as orders of the Ministry of
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Health regulating the organization and development of endocrinology care
(PP-3071, PP-4295, PP-102, PP-404, UP-6155, and others).

e  Statistical data: indicators of incidence, prevalence, and structure of endocrine
diseases; information on personnel composition, material and technical
resources, surgical activity, and implemented technologies(Ibragimova,
2018).

e Reporting documentation of the Republican Specialized Scientific and
Practical Medical Center of Endocrinology (RSSPMCE) and its branches: data
on surgical interventions performed, equipment procurement, international
internships, research grants, and educational programs.

Data analysis

Methods of analysis included descriptive and comparative analysis of the dynamics of
service development, systematization of activities by key areas (infrastructure,
personnel, diagnostics and treatment, research, and international cooperation), and a
SWOT analysis of the current state. This comprehensive approach facilitated the
identification of strengths, weaknesses, opportunities, and threats relevant to the
endocrinology service's strategic planning and modernization efforts, enabling the
formulation of targeted recommendations.

3 Results

3.1  Statistical data on the prevalence of endocrine diseases

Consistent with global observations, the Republic of Uzbekistan is also experiencing
a growing prevalence of endocrine diseases. (Fig. 1).
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Fig. 1. Prevalence of endocrine diseases in the Republic of Uzbekistan in 2024 (per 100,000
population)



6 A. V. Alimom et al.

At the same time, the number of patients with endocrine pathology registered for
follow-up care increased by 93% compared to 2020. The highest number of patients
with endocrine disorders was recorded in Tashkent, Samarkand, and the Republic of
Karakalpakstan. This may be related both to the absolute predominance of endocrine
patients in these regions and to the quality of diagnostics and registration for dispensary
observation.
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Fig. 2. Prevalence of diabetes mellitus in the Republic of Uzbekistan in 2024 (per 100,000
population)

Figure 2 illustrates the prevalence of diabetes mellitus (DM) in the Republic of
Uzbekistan in 2024 (per 100,000 population), as well as the growth in the number of
registered patients with DM since 2020. This trend reflects the global increase in
diabetes prevalence. The highest number of patients was recorded in Tashkent city,
Khorezm, and Samarkand regions. Such geographical variations necessitate targeted
public health interventions and resource allocation to address the disproportionate
burden of diabetes in these areas, potentially informed by insights into local lifestyle
factors, genetic predispositions, and healthcare access.

It is noteworthy that the increase concerns not only type 2 DM but also prediabetes
— a condition that precedes the disease and is considered preventable (Fig. 3).
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Fig. 3. Prevalence of prediabetes in the Republic of Uzbekistan in 2024 (per 100,000 population)

This condition requires active screening, as it has no clinical manifestations. The
increase in the number of registered individuals with prediabetes, shown in Figure 3,
reflects the effectiveness of screening campaigns conducted by the Republican
Specialized Scientific and Practical Medical Center of Endocrinology (RSSPMCE) and
its branches. Active counseling on healthy lifestyle, nutrition, and physical activity for
individuals with prediabetes is extremely important in preventing the development of
type 2 diabetes mellitus. For this reason, the Center carries out training programs for
family doctors and primary care nurses within the framework of Diabetes Prevention
Schools. This work should be conducted on a regular basis.
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Fig. 4. Prevalence of obesity in the Republic of Uzbekistan in 2024 (per 100,000 population)
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Fig. 4 illustrates the prevalence of obesity in the Republic of Uzbekistan in 2024.
The active implementation of medical examinations at the primary care level has
enabled the registration of these cases among the population, revealing alarming figures
that underscore the severity of the problem. Identifying this issue is the crucial first step
toward effective intervention. Furthermore, Prevention Schools, which are organized
for primary care physicians and nurses, actively incorporate training on obesity
management, reinforcing efforts to address this growing health concern.
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Fig. 5. Prevalence of thyroid diseases in the Republic of Uzbekistan in 2024 (per 100,000
population)

As a geographically endemic zone for iodine deficiency, Uzbekistan faces an
extremely high risk of developing and progressing thyroid pathologies (Fig. 5). In this
regard, it is important not only to comply with the Law on the Prevention of lodine
Deficiency Disorders (No. 97 of May 3, 2007), but also to carry out both group and
individual prevention using iodine-containing preparations (targeting women of
reproductive age, children, and adolescents). The observed regional disparities in
endocrine disease prevalence may also reflect variations in dietary iodine intake and
access to iodized salt, necessitating targeted public health campaigns and monitoring
of iodine status across different populations within Uzbekistan.

Table 1. Assessment of the severity of iodine deficiency disorders (IDD) in the Republic of
Uzbekistan

Severity of Iodine 1998, 2004, 2010, 2016,
Deficiency n =2636 n =2750 n = 2520 n=1333
Severe iodine deficiency 94.4 214 1.9 1.9
Moderate iodine deficiency 5.6 16.9 7 4

Mild iodine deficiency 0 15.4 27.5 17.8
Optimal level of iodine intake 0 46.3 63.7 76.3

The assessment of iodine deficiency disorders (IDD) in the Republic of Uzbekistan
revealed that 23.7% of school-age children do not receive an adequate amount of iodine
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from their diet. This is reflected in their IQ levels. For comparison, Figure 6 presents
the average 1Q by country in 2024. This pervasive deficiency underscores the critical
need for sustained public health interventions, such as universal salt iodization
programs and targeted supplementation strategies, to mitigate the long-term cognitive
and developmental consequences associated with inadequate iodine intake [10].

Uzbekistan’s position compared to countries with sufficient iodine levels in food and
water is extremely unfavorable. In addition, a study conducted in Tashkent among
8,244 individuals identified thyroid pathology in 25.1% of cases, with hypothyroidism
predominating (3.07% — hyperthyroidism, 17.9% — subclinical hypothyroidism, and
7.18% — manifest hypothyroidism). This significantly reduces the working capacity
and productivity of the population regardless of age. The high prevalence of thyroid
disorders, particularly hypothyroidism, highlights the critical need for continued efforts
in universal salt iodization and targeted iodine supplementation programs to mitigate
the impact of iodine deficiency on public health and cognitive development [11] [10].

Thus, the increasing prevalence of diabetes mellitus, prediabetes, obesity, and
thyroid diseases requires comprehensive measures to strengthen infrastructure, human
resources, and the integration of modern technologies for diagnosis, treatment, and
prevention.

3.2  Regulatory and Legal Framework

At present, the development and improvement of endocrinology care in the Republic
has become possible due to the following normative acts:

1. Decree of the President of the Republic of Uzbekistan No. PP-3071 of June 20, 2017
“On measures for the further development of specialized medical care for the
population of the Republic of Uzbekistan for 2017-2021.” The document provides
for the establishment and development of the Republican Specialized Scientific and
Practical Medical Center of Endocrinology (RSSPMCE), the introduction of modern
methods of diagnosis and treatment of endocrine diseases, and the professional
development of medical specialists in endocrinology.

2. Resolution of the Cabinet of Ministers of the Republic of Uzbekistan No. 826 of
October 14, 2017 “On the approval of the Model Charter of the Republican
Specialized Scientific and Practical Medical Center.” The Charter defines the legal
status, goals, objectives, and functions of the RSSPMCE.

3. Order of the Ministry of Health of the Republic of Uzbekistan No. 165 of March 14,
2018 “On measures for the development and improvement of endocrinology care for
the population.”

4. Decree of the President of the Republic of Uzbekistan No. PP-4295 of April 19,2019
“On the approval of the National Program for Combating Noncommunicable
Diseases for 2019-2022.” Within the framework of the program, the development
and introduction of an electronic database of patients with endocrine pathology, as
well as the improvement of statistical and financial accounting in the field of
endocrinology, were envisaged.

5. Decree of the President of the Republic of Uzbekistan No. PP-102 of January 26,
2022 “On measures to improve and develop specialized medical care for the
population of the Republic of Uzbekistan.” The document emphasizes the
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improvement of research activities in endocrinology and the enhancement of the
scientific potential of specialists in this field.

These legislative and executive mandates collectively aim to standardize and
advance endocrine care, addressing regional disparities in training and service
provision [12].

3.3 Government strategies and programs

Infrastructure Development.

Within the framework of the above-mentioned documents, as well as the instructions
given by the President of the Republic of Uzbekistan at the extended meeting held in
Kashkadarya region on February 24-25, 2017, it became possible to significantly
expand and improve the material and technical base of medical institutions providing
specialized endocrinology care in the country. In 2017-2024, major projects were
implemented for the construction and reconstruction of endocrinology-related medical
facilities: 13 new buildings were constructed, and 5 facilities were reconstructed with
a total investment of 280.3 billion soums. Under various state and international
programs, 1,233 units of modern medical equipment were procured for a total of USD
9.283 million and 39.32 billion soums, including installations for high-tech diagnostics
and surgery.

A major achievement for the Republic has been the ability to provide patients with
endocrine diseases with medicines funded by the state budget: patients with type 1
diabetes mellitus aged 0 to 25 years are provided with analog insulins; patients with
type 1 diabetes over 25 years of age, as well as individuals with type 2 diabetes
requiring insulin therapy, are supplied with human insulins; patients with diabetes
insipidus are provided with desmopressin; and children with growth retardation are
supplied with growth hormone. This is extremely important, as treatment is lifelong,
and with its proper and timely use, individuals with these conditions can maintain
working capacity and quality of life, without the need for unplanned hospitalizations
due to acute or chronic disabling complications.

Clinical Activity.

Between 2022 and 2024, a total of 2,997 highly complex and 1,320 high-tech
surgical procedures were performed at the RSSPMCE and its branches, including
neurosurgical interventions, total strumectomies, parathyroid surgeries, transnasal
endoscopic removal of pituitary adenomas, as well as complex spinal and oncological
surgeries.

In 2024, a wide range of new surgical techniques was introduced in regional
branches — from laparoscopic adrenalectomies and bariatric surgeries to reconstructive
procedures for diabetic foot syndrome and vascular angioplasty of the extremities.

Innovative Technologies

Diagnostics
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. Implementation of SPECT-CT Mediso AnyScan SC, radionuclide therapy
(Lutetium-177, Samarium-153); molecular diagnostics of thyroid cancer; imaging
methods for assessing renal function — renography in patients receiving inpatient
treatment in the nephrology department at various stages of chronic kidney disease
(CKD); determination of brain neuromarkers NSE and BDNF in patients undergoing
maintenance hemodialysis; introduction of bone markers (beta-crosslaps, osteocalcin)
and densitometry for the prevention of osteoporosis in women with type 2 diabetes
mellitus in the postmenopausal period; myocardial perfusion scintigraphy at rest;
detection of thyroglobulin in fine-needle aspiration biopsy to identify lymph node
metastases in thyroid cancer; implementation of Al algorithms for thyroid ultrasound
analysis, glycemic monitoring, and therapy adjustment in diabetes mellitus.

Treatment

. Application of SGLT-2 inhibitors for cardiorenal syndrome; hydrotherapy and
pressotherapy for diabetic polyneuropathy; innovative approaches to osteoporosis
treatment (“anabolic window,” romosozumab); targeted therapy for RAI-resistant
thyroid cancer; introduction of high-flux dialyzers; development and implementation
of radioisotope substances based on Lutetium-177 and Phosphorus-32 for palliative
treatment of prostate cancer; various rehabilitation methods (mechanotherapy,
kinesiotherapy, and ergotherapy) for patients with diabetes mellitus, stroke survivors,
postoperative patients, and those with post-traumatic conditions; one-stage removal of
lingual thyroid goiter; laparoscopic cholecystectomy in patients with endocrine
pathology; endoscopic adrenalectomy for various adrenal tumors; combined therapy of
erectile dysfunction with testosterone, sildenafil citrate, and citicoline; treatment of
retrograde ejaculation in patients with type 1 diabetes mellitus using hCG and
citicoline.

In addition to the introduction of modern technologies, it has become important for
practical healthcare to ensure diagnostics and monitoring systems for diabetes mellitus
and thyroid diseases: measurement of glycated hemoglobin (HbAlc), thyroid-
stimulating hormone (TSH), and histological examination of thyroid nodules has been
established in all regional branches of the Center.

Scientific and Educational Activities

Research projects are being implemented that cover key areas of endocrinology —
from the treatment of chronic kidney disease in diabetes mellitus to the prevention of
iodine deficiency in children. In 2022-2023, more than 80 employees completed
international internships, over 50 scientific and practical conferences were held, a
Scientific Council for the awarding of academic degrees was established, and the
Association of Young Scientists was created.

At the Training Center of the RSSPMCE, during the period 20202024, 11 original
36-hour programs and one 504-hour program in the specialty of “Endocrinology” were
developed and implemented. More than 2,000 endocrinologists, family physicians, and
doctors of related specialties have been trained.

One of the significant achievements was the establishment, by Resolution of the
Presidium of the Higher Attestation Commission of the Republic of Uzbekistan No.
318 (June 15, 2023), of the Scientific Council for the awarding of academic degrees at
the RSSPMCE named after Academician Yo.Kh. Turakulov (No.
DSc.04/01.04.2023.Tib.161.01) in the specialty of “Endocrinology.”
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To strengthen the role of young staff in the development of the endocrinology
service, the “Association of Young Scientists” was established at the Center. Twenty
employees of the Center have undergone training in publishing in internationally
recognized scientific databases.

International Cooperation

A total of 42 memoranda have been signed with foreign and local clinics, fostering
a robust network of international collaboration. Within the framework of this
cooperation, extensive joint scientific and practical conferences have been organized,
specialist internships have been facilitated for knowledge transfer, and vital exchanges
of experience have been conducted. These initiatives, carried out with leading centers
in countries such as Germany, the United Kingdom, Turkey, Georgia, and the Russian
Federation, have significantly contributed to the advancement of endocrinology
services through shared expertise, adoption of best practices, and the development of
new diagnostic and treatment methodologies.

3.4  Plans for the Development of the Endocrinology Service of the Republic of
Uzbekistan

By Presidential Decree of the Republic of Uzbekistan No. 158 of September 11,
2023, the “Uzbekistan — 2030 strategy was adopted, which includes reforms aimed at
improving public health. These reforms envision an increase in average life expectancy,
a 2.5-fold reduction in mortality from cancer, cardiovascular diseases, diabetes
mellitus, and respiratory diseases; further expansion of access to primary healthcare
services; full coverage of 350,000 patients with diabetes mellitus with appropriate
treatment; resolving 70 percent of medical needs of the population at the primary care
level; and enhancing the effectiveness of noncommunicable disease (NCD) prevention
— raising early diagnosis of NCDs to 70%, doubling the rate of early detection of
diabetes among adults (aged 40 years and older), and reducing mortality among the
population aged 30-69 years from cardiovascular diseases, chronic respiratory
diseases, and diabetes mellitus by 30%.

The strategy also emphasizes ensuring healthy and active aging, promoting proper
nutrition and a healthy lifestyle among the population, and the wide implementation of
digital technologies in the healthcare sector.
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Fig. 6. Pathways to achieving the 2030 SDGs (3): From primary to tertiary prevention of
noncommunicable diseases

Using diabetes as an example, a multidisciplinary approach has been developed for
the control of endocrine diseases, which includes close integration of primary care
specialists, secondary and tertiary level institutions, as well as the RSSPMCE,
functioning as a unified system of care in which each level has its own responsibilities,
eliminating duplication and ensuring comprehensive assistance for all citizens of the
Republic. This approach requires formal consolidation by an order of the Ministry of
Health of the Republic of Uzbekistan.
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Fig. 7. Multidisciplinary approach to endocrine disease control using diabetes as an example

Timely detection and treatment of endocrine diseases is made possible through the
established system of screening, the ensured interaction family doctor — endocrinologist
— family doctor, as well as the work of regional branches of the RSSPMCE, which
perform the functions of dispensaries. The main tasks of the dispensary are:

Active detection of diseases among the population,

Registration of patients,

Systematic monitoring of identified patients (patronage),
Conducting screening,

Providing specialized inpatient medical care,

Studying morbidity, causes of occurrence, and spread of diseases,
Sanitary and preventive activities,

Rehabilitation.

The presence of RSSPMCE branches, along with the introduction of a unified
electronic system, will also ensure proper registration and reporting, as well as adequate
analysis and targeted methodological support for the branches from the RSSPMCE.

To achieve the set goals, a unified protocol of medical care delivery is required,
along with mechanisms to monitor its implementation. Timely treatment in accordance
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with international standards, on the basis of which national standards have been
developed, will be accompanied by the training of specialists, the organization of a
vertically integrated service structure, and the provision of a multidisciplinary
approach. Equally important is the gradual transition to health insurance.

It is also proposed to implement cascade training of specialists through a unified
training program:

e University departments (endocrinology, internal medicine, family medicine,
faculties of nursing)

e Departments of institutes and centers of postgraduate education (Center for the
Development of Professional Qualifications of Medical Workers, RSSPMCE,
Tashkent Medical Academy, Tashkent Pediatric Medical Institute)

3.5 Advancing Scientific Competence and Innovation in Endocrinology

The development of medical services is impossible without strengthening the
scientific competence of the Center and its branches [13, 14]. For this reason, scientific
laboratories have been established at the Center in key areas of endocrinology. Their
tasks include activities ranging from the prevention and rehabilitation of patients with
endocrine disorders to conducting in-depth scientific research in the field of endocrine
pathologies. Obtaining research projects in relevant areas of endocrinology will help
ensure the implementation of these scientific activities.

The development of artificial intelligence (Al) in endocrinology presents significant
opportunities for enhancing diagnostics, personalized treatment, and disease prognosis
[15-17]. Its objectives include disease prediction and personalized therapy; forecasting
and prevention of complications; real-time monitoring and treatment; and identification
of genetic predisposition to endocrine diseases.

Diabetes Innovations

Innovations in the diagnosis and monitoring of diabetes mellitus are aimed at a
personalized approach based on phenotyping, genetics, microbiome, metabolomics,
and immunomarkers[18-20]. The introduction of type 2 diabetes subtyping (e.g.,
SIDD, MOD, MARD, etc.) is necessary, along with new biomarkers and molecular
technologies: determination of antibodies to GAD, IA-2, ZnT8, and ICA. The
implementation of digital glycemic monitoring platforms will facilitate the collection
and analysis of data from glucometers, continuous glucose monitoring systems (CGM),
and insulin pumps, enabling continuous data transfer to physicians. Al-based assistants
for therapy selection, carbohydrate counting, and insulin dose calculation — such as
IBM Watson for Diabetes and DreaMed Advisor Pro — serve as valuable tools for both
physicians and patients (and their families).

Smart insulin pumps and hybrid systems include hybrid closed-loop (HCL) systems
for automated insulin delivery based on CGM data (MiniMed 780G, Tandem Control-
1Q); the iLet Bionic Pancreas with a self-correcting algorithm for insulin dosing without
the need for manual carbohydrate entry; and smart insulin pens such as InPen, NovoPen
6, and SmartPens, equipped with Bluetooth and apps to record doses and reminders.
Flash glucose monitoring and CGM systems — FreeStyle Libre 2/3, Dexcom G6/G7,
Medtronic Guardian — together with analysis of glycemic variability and time-in-range
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(TIR), improve not only glycemic control but also the quality of life of patients with
type 1 diabetes and insulin-treated type 2 diabetes, virtually eliminating life-threatening
hypoglycemia and reducing the risk of chronic disabling complications and premature
death.

Obesity Innovations

Obesity is a key focus of research and clinical practice due to its association with
type 2 diabetes mellitus, arterial hypertension, cardiovascular, and oncological diseases
[21, 22]. Planned personalized approaches to obesity treatment include genetic testing
and individualized strategies; personalized diet and physical activity; lifestyle,
nutrition, and weight management programs starting from childhood; and the use of Al
and machine learning for risk prediction, monitoring, and data analysis. Technological
innovations include digital health and mobile applications, as well as telemedicine for
obesity control. Metabolic surgery with a multidisciplinary team is also a priority
direction [23, 24].

The organization of “Healthy Lifestyle Schools” in mahallas (neighborhood
communities), involving activists, respected elders, and religious leaders, will bring
counseling services closer to the population without increasing the financial burden on
the healthcare system. Early diagnosis and prevention of obesity will include obesity
screening, as well as educational and preventive programs.

Thyroid Disease Innovations

Innovations in the diagnosis and monitoring of thyroid pathology include the
development and implementation of neural network and Al technologies in thyroid
ultrasound; automated nodule analysis using AI-TIRADS, ThyNet, and DeepTI
systems; molecular diagnostics of thyroid nodules and cancer; use of mutation panels
in FNA biopsy samples — BRAF V600E, RAS, RET/PTC, TERT, PAX8-PPARy —
to predict the risk of malignancy and aggressiveness; and advanced tests such as
ThyroSeq, Afirma GSC, and ThyGeNEXT. Liquid biopsy — the study of circulating
thyroglobulin DNA and mutations in the blood of patients after thyroidectomy — is
used to monitor recurrence of is used to monitor recurrence of differentiated thyroid
cancer [25].

Modern approaches to thyroid cancer treatment include selective radioiodine therapy
(ATA-2023 guidelines). A personalized approach is recommended: low-dose
radioiodine therapy (30-50 mCi) for low-risk patients; omission of radioiodine therapy
for microcarcinomas without risk factors; and targeted therapy for advanced RAI-
resistant thyroid cancer using tyrosine kinase inhibitors (TKIs) such as sorafenib,
lenvatinib, vandetanib, cabozantinib, and selpercatinib.

Surgical innovations include minimally invasive techniques and the use of
videoscopic approaches: transoral (TOETVA), axillary-thoracic, and robot-assisted
thyroidectomy.

Osteoporosis Innovations
Planned innovations in osteoporosis include new methods of diagnosis, treatment,
prevention, and research aimed at a deeper understanding of disease pathogenesis [26,
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27]. Early intervention strategies involve early diagnosis and fracture risk prediction,
fracture prevention and enhanced recovery, and the introduction of technologies for
osteoporosis diagnostics. Al-based densitometry analysis and mobile technologies for
bone health monitoring will enable early detection of osteoporosis and osteopenia using
biomarkers.

Innovations in treatment include “anabolic window” strategies and the use of
romosozumab. A strong emphasis must also be placed on lifestyle modification and
osteoporosis prevention, taking into account individual and social aspects of treatment.
The standardized use of the FRAX tool, developed specifically for Uzbekistan and
integrated into the electronic medical record system as a basic screening instrument,
will improve case detection and registration, thereby ensuring timely and high-quality
care for osteoporosis patients.

Reproductive Health Innovations

Prospects in treating conditions related to reproductive health of both women and
men include the introduction of genetic marker testing influencing response to hormone
therapy: FSHR, ESR1, CYP19A1 in women (response to ovulation stimulation, risk of
hyperstimulation syndrome); AR, NR5A1, and DMRT1 in men (spermatogenesis
quality, testosterone response). Genetic testing is also applied to identify infertility
causes and optimize therapy selection (e.g., gonadotropins, androgens, aromatase
inhibitors).

Therapy for male infertility should focus on molecular targets, including the use of
aromatase inhibitors and selective estrogen receptor modulators (SERMs) for
hypogonadotropic hypogonadism and low sperm concentration.

Psychological and Psycho-Emotional Health

The integration of psycho-emotional health into therapeutic strategies is of great
importance [28]. Psychological approaches in the treatment of hormonal disorders
include support for women and men with eating disorders; prevention and early
diagnosis of breast cancer; personalized treatment of hormonal disorders in menopause
and age-related androgen deficiency; and the use of biomarkers for monitoring health
status [29].

Furthermore, to significantly enhance the effectiveness of the Center’s scientific
activities, improve the quality of published research articles, and strengthen the
scientific competence of its staff, it is crucial to establish and support platforms for
disseminating knowledge. This includes providing access to reliable scientific journals
and dedicated publishing avenues focused on Uzbek Endocrinology and Metabolism.
Such resources would not only facilitate the rigorous publication of local research
findings but also foster academic exchange, elevate the visibility of national
contributions, and ensure adherence to international scientific standards.

Another important aspect to consider is the introduction of the Academician Yo.Kh.
Turakulov Scholarship, which will provide an additional incentive to attract young
scientists with high potential. Enhancing the foreign language proficiency of the
Center’s staff is crucial for both scientific advancement and clinical practice.
Additionally, the professional development of the Center’s employees through
internships at leading foreign clinics will enable the integration of advanced clinical
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and laboratory practices into the Center’s operations. Furthermore, the establishment
of the Central Asian International Association of Endocrinologists aims to elevate
Uzbekistan’s scientific and practical achievements on the global stage, strengthen
international cooperation, attract international grants, and ensure continuous
professional development for specialists. These initiatives collectively aim to establish
Uzbekistan as a regional leader in endocrinology, fostering both domestic expertise and
international collaboration.

Thus, the results of modernizing the endocrinology service demonstrate significant
progress in infrastructure development, staff training, and the introduction of
innovations. Nevertheless, critical challenges persist that hinder the full realization of
these advancements, particularly in ensuring equitable access to high-tech care across
all regions, expanding early diagnostic coverage, effectively integrating electronic
registries, and robustly strengthening interdisciplinary approaches. Addressing these
persistent gaps necessitates a concerted effort to foster greater collaboration among
diverse medical specialties and implement comprehensive strategies for knowledge
dissemination and technology transfer to underserved areas.

In order to achieve the Sustainable Development Goals (SDG 3) by 2030, the
following priorities are of strategic importance:

1. Standardization of protocols for the provision of endocrinology care at all levels.

2. Strengthening the vertical structure of the service and improving interaction between
primary healthcare and specialized specialists.

3. Development of digital tools for monitoring and forecasting.

4. Strengthening preventive programs (diabetes mellitus, obesity, iodine deficiency).

5. Further integration of scientific research and clinical practice.

The development and adoption of a Presidential Decree of the Republic of
Uzbekistan on the advancement of endocrinology care until 2030 will serve as the
regulatory and legal framework for the implementation of the planned measures.

4 Conclusions

In conclusion, the endocrinology service in Uzbekistan is undergoing significant
advancements, supported by state policies and international collaboration. The
modernization of infrastructure, alongside the continuous development of specialists
through state programs and international projects, has greatly improved the material
and technical base. The introduction of advanced technologies and treatment methods
has led to better patient outcomes and enhanced the quality of care. To achieve the
Sustainable Development Goals by 2030, it is crucial to further strengthen human
resources, expand preventive measures, continue the digital transformation of the
service, and foster stronger interdepartmental cooperation. These ongoing efforts will
ensure the continued progress and success of the endocrinology service in Uzbekistan.
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