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Abstract. Thyroid cancer remains one of the most common endocrine 

malignancies, with a steady global increase in incidence. In Uzbekistan, 

persistent iodine deficiency continues to influence the structure and clinical 

course of thyroid malignancies. This research aims to evaluate clinical, 

morphological, hormonal, and metabolic characteristics of patients with thyroid 

cancer living in iodine-deficient regions of Uzbekistan. A retrospective, single-

center analysis was performed at the Republican Specialized Scientific and 

Practical Medical Center of Endocrinology named after Academician Yo.Kh. 

Turakulov, Tashkent. The study included 70 patients (63 women, 7 men) treated 

surgically for histologically confirmed differentiated thyroid carcinoma between 

2016 and 2024. Demographic, morphological, ultrasound, hormonal, and 

metabolic parameters were analyzed using descriptive and comparative statistics 

(Student’s t-test, Mann–Whitney U-test, Fisher’s exact test). The result shows 
that women accounted for 90 % of cases (mean age 42.8 ± 12.1 years). Papillary 

carcinoma predominated (75.7 %), followed by follicular carcinoma (21.4 %). 

Autoimmune thyroiditis occurred in 70 % of patients and correlated with elevated 

anti-thyroid peroxidase antibodies. A positive correlation was found between 

TSH level and tumor size (rₛ = 0.32; p = 0.04), and between age > 45 years and 
follicular histotype (rₛ = 0.25; p = 0.03). The epidemiological pattern of 
differentiated thyroid cancer in Uzbekistan mirrors global trends yet reflects local 

specificity related to chronic iodine deficiency and high autoimmune disease 

prevalence. These findings underline the importance of regional preventive 

measures aimed at iodine correction and early risk stratification in thyroid-cancer 

management. 

Keywords: thyroid cancer; iodine deficiency; autoimmune thyroiditis; vitamin D 

deficiency; differentiated thyroid carcinoma. 

 

1 Introduction 

Thyroid cancer (TC) represents the most frequent endocrine malignancy, and its 

incidence has been steadily increasing worldwide over the past decades [1]. In 2022, 

about 821 000 new cases and nearly 47 000 deaths were reported globally [2]. In the 
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South-Central Asian region, including Uzbekistan, the overall burden of oncological 

diseases continues to grow, reflecting both improved diagnostics and the impact of 

socioeconomic development [3]. According to the national statistics of the Ministry of 

Health of Uzbekistan, by 2024 the total number of registered TC patients reached 1 491 

with 545 newly diagnosed cases, confirming a stable upward trend. 

Women remain the most vulnerable group: the incidence among females is 

approximately threefold higher than among males in all world regions [4]. A gradual 

shift toward younger age at diagnosis has also been observed [5]. The rising detection 

rate is partially attributed to overdiagnosis resulting from the widespread use of high-

resolution ultrasound and fine-needle aspiration biopsy; however, it also reflects a 

genuine epidemiological shift [6, 7]. 

Major risk factors for thyroid malignancy include exposure to ionizing radiation, 

disturbances of iodine intake, autoimmune thyroid diseases, elevated TSH levels, 

obesity, metabolic disorders, and genetic predisposition [6, 8, 9]. Iodine deficiency is a 

particularly significant and modifiable determinant of thyroid cancer risk. Population-

based studies have demonstrated that low iodine consumption and inadequate use of 

iodized salt increase the risk of nodular and follicular thyroid carcinoma, resulting from 

chronic thyrotropic stimulation and the proliferative activity of thyrocytes [10, 11]. 

Furthermore, environmental factors like pollutants and chemicals with hormone-

disrupting effects, along with genetic variants, are increasingly recognized as 

contributors to thyroid cancer development [12].  

For Uzbekistan and its neighboring regions in Central Asia, persistent iodine 

deficiency remains a major public health problem, influencing the spectrum of thyroid 

diseases [13]. Chronic iodine deficiency combined with autoimmune thyroiditis can 

promote oxidative stress, DNA damage, and clonal transformation of thyroid cells [14]. 

Therefore, analyzing the clinical and epidemiological characteristics of TC under 

iodine-deficient conditions is essential for adapting international diagnostic and 

preventive strategies to the regional context. This research aims to evaluate the clinical, 

morphological, hormonal, and metabolic profiles of thyroid cancer patients residing in 

iodine-deficient areas of Uzbekistan, thereby informing more targeted interventions.  

2 Materials and Methods 

This retrospective single-center study was carried out at the Republican Specialized 

Scientific and Practical Medical Center of Endocrinology named after Academician 

Yo.Kh. Turakulov (Tashkent, Uzbekistan). The study cohort comprised 70 patients (63 

females and 7 males) who underwent surgical treatment for histologically verified 

differentiated thyroid carcinoma (DTC), including papillary, follicular, and medullary 

subtypes, between January 2016 and December 2024. The database was finalized in 

January 2025. 

Inclusion and Exclusion Criteria 

Patients were eligible if they had: (1) histopathological confirmation of DTC; (2) 

complete clinical, imaging, hormonal, and morphological data; (3) age between 18 and 

74 years; and (4) provided written informed consent for the use of their anonymized 

data for research purposes. 
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Exclusion criteria included: (1) incomplete datasets; (2) undifferentiated or 

anaplastic thyroid carcinoma; (3) benign nodular thyroid disease; (4) the presence of 

other malignant neoplasms; and (5) duplicate entries. 

Data Collection and Parameters 

The collected dataset encompassed demographic parameters (age, sex, and region of 

residence), tumor morphology (histological variant, size, focality, and the presence of 

autoimmune thyroiditis), as well as ultrasonographic, cytological, surgical, and 

adjuvant treatment data. 

Ultrasonography was performed using Philips Affiniti 50 and Esaote MyLab X6 

devices equipped with linear transducers (5–12 MHz). Nodular lesions were assessed 
according to the American College of Radiology Thyroid Imaging Reporting and Data 

System (ACR TI-RADS, 2017), and fine-needle aspiration biopsy (FNAB) results were 

classified according to the Bethesda System for Reporting Thyroid Cytopathology 

(2017). 

Serum levels of TSH, free T₄, free T₃, anti-thyroglobulin antibodies (AT-TG), anti-
thyroid peroxidase antibodies (AT-TPO), and 25(OH)D were measured using 

chemiluminescent immunoassay (CLIA) on a Cobas e411 analyzer (Roche 

Diagnostics, Switzerland). Biochemical indicators, including glucose, glycated 

hemoglobin (HbA₁c), and lipid profile, were analyzed on a Mindray BS-380 system 
(Mindray, China) with certified reagents (Human GmbH, Germany). 

Statistical Analysis 

Statistical analysis was performed using IBM SPSS Statistics, version 22.0. 

Descriptive statistics were expressed as mean ± standard deviation (M ± SD) or median 

(Me) with interquartile ranges. Quantitative variables were compared using the 

Student’s t-test (for normal distributions) or Mann–Whitney U-test (for non-parametric 
data). Categorical variables were compared using the Fisher’s exact test. Correlations 
were analyzed using Spearman’s rank (rₛ) or Pearson’s correlation (r) coefficients. 
Statistical significance was defined as p < 0.05. 

3 Results 

In the overall cohort (n=70) of patients with thyroid cancer (TC), women significantly 

predominated—63 (90.0%) versus 7 (10.0%) men (p<0.001), a 9-fold difference. The 
mean age of the examined patients was 42.8 ± 12.1 years (range: 22–74 years). The 
mean age was comparable between women (42.4 ± 12.3 years) and men (46.4 ± 10.0 

years, p = 0.40). The age distribution corresponded to the typical profile of TC, with a 

predominance of individuals of working age—31–45 years (Fig. 1).
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Fig. 1.  Age distribution of patients with thyroid cancer. 

Among the examined patients, papillary carcinoma predominated, being diagnosed in 

53 (75.7%) cases. Follicular carcinoma was identified in 15 (21.4%) patients, medullary 

carcinoma in 1 (1.4%), and a mixed type (MTC + FTC) in 1 (1.4%) patient (Fig. 2). 

The predominance of the papillary variant corresponds to global data and reflects the 

high frequency of well-differentiated thyroid cancers in regions with mild to moderate 

iodine deficiency. 

When analyzing the sex distribution, papillary carcinoma was observed in 71.4% of 

men (5/7) and 76.2% of women (48/63) (p = 1.000). The classical form of papillary 

carcinoma was detected in 4 (57.1%) men and 34 (54.0%) women, while the follicular 

variant subtype was found in 1 (14.3%) and 14 (22.2%) cases, respectively. Follicular 

carcinoma occurred in 2 (28.6%) men and 13 (20.6%) women (p = 0.63), which, 

although not statistically significant, indicates a tendency toward a more aggressive 

course and later diagnosis of the disease in men. Medullary and mixed forms were 

found only in women — one case each (1.6%) (Fig. 2). 

Fig. 2.  Distribution of histological types of TC in men and women, % 

Thus, papillary carcinoma predominated in both sexes, while men showed a tendency 

toward more aggressive forms, and women — toward highly differentiated and mixed 
tumor variants. 

A comparative analysis of the topography and morphological characteristics of thyroid 

nodular lesions in men and women revealed that the right thyroid lobe was most 
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frequently affected in both sexes — in 42.9% of men and 52.4% of women, whereas 
the left lobe was involved somewhat less often — in 42.9% and 33.3%, respectively. 
Isolated isthmus involvement was observed only in women (1.6%) and was not seen 

among men. Bilateral lesions were relatively rare, occurring in 14.3% of men and 7.9% 

of women. 

Regarding lesion structure, the majority of patients demonstrated a unifocal pattern 

— 6 times more common in men and 9.5 times more common in women compared to 
multifocal lesions. The predominant morphological form consisted of macrofoci (>1 

cm) — 57.1% in men and 77.8% in women, while microfoci (<1 cm) were less frequent 
— 28.6% and 17.5%, respectively. A mixed form (combination of macro- and 
microfoci) was observed in 14.3% of men and 4.7% of women (Table 1). 

Table 1.   Morphological characteristics of thyroid tumors. 

Parameter Men n 9%) Women n 9%) P 

Right lobe 3 (42.9) 33 (52.4) 0.71 

Left lobe 3 (42.9) 21 (33.3) 0.68 

Isthmus 0 1 (1.6) 

Bilateral involvement 1 (14.3) 5 (7.9) 0.48 

Unifocal lesion 6 (85.7) 57 (90.5) 0.54 

Multifocal lesion 1 (14.3) 6 (9.5) 0.54 

Macrocarcinoma (>1 cm) 4 (57.1) 49 (77.8) 0.35 

Microcarcinoma (<1 cm) 2 (28.6) 11 (17.5) 0.61 

Mixed form (macro + micro) 1 (14.3%) 3 (4.7%) 0.35 

Statistical analysis showed no gender differences in the frequency or morphological 

characteristics of thyroid nodular lesions (p>0.05) in the studied sample. 

Metastatic involvement of lymph nodes was also more common in men (42.8%) 

compared to women (22.2%). Bilateral metastases were more frequently observed in 

men (28.6%), while women mainly exhibited unilateral metastases, predominantly on 

the left side (11.1%). Parenchymal calcification of the thyroid gland was recorded 

exclusively in women. 

Autoimmune thyroiditis (AIT) was diagnosed in 49 (70.0%) patients with thyroid 

cancer, occurring 8.8 times more often in women than in men (63.0% vs. 7.1%; 

p=0.043), which is consistent with literature data indicating the predominance of 

autoimmune diseases among females. The highest frequency of AIT was observed in 

patients under 45 years of age. Among patients with papillary and follicular carcinoma, 

the incidence of AIT was 67.9% (36/53) and 73.3% (11/15), respectively; the difference 

was not statistically significant (χ² = 0.18; p = 0.67). Despite the lack of statistical 
significance, the similarly high rate of AIT in both forms emphasizes the common 

autoimmune mechanisms underlying the pathogenesis of differentiated thyroid cancers. 

According to the WHO classification, goiter grade I was detected in 2 (2.9%) 

patients and grade II in 68 (97.1%), with grade II observed in 97.0% (61/63) of women 

and in all (100%) men. 

Ultrasound (US) examination of thyroid cancer patients revealed that both male and 

female groups were predominantly classified as categories 4 and 5, corresponding to a 

high risk of malignancy. The mean TI-RADS score in the total cohort was 3.92 ± 0.73; 

among men, 4.30 ± 0.50, and among women, 3.91 ± 0.30 (p = 0.09). Although 

statistically insignificant, there was a tendency toward higher TI-RADS scores in men, 



Clinical and Anamnestic Profile of Patients with Thyroid Cancer … 167

possibly reflecting a predisposition to more aggressive morphological variants of 

thyroid carcinoma. 

Cytological evaluation according to the Bethesda System was performed in 44 

(62.9%) patients, including 40 of 63 (63.5%) women and 4 of 7 (57.1%) men. Among 

men, category V (Suspicious for malignancy) predominated—2 cases (50.0%), while 
categories II (Benign) and III (AUS/FLUS) were observed in 1 case (25.0%) each; 

categories IV (Follicular neoplasm/SFN) and VI (Malignant) were not identified (Table 

2). Among women, higher Bethesda categories IV–V predominated, together 
accounting for more than half of all cytological findings (52.5% of examined cases). 

Thus, in both sexes, higher Bethesda categories prevailed, indicating a significant 

proportion of suspicious or malignant cytological findings. However, category IV 

(Follicular neoplasm) was found exclusively among women. The mean Bethesda score 

for the total cohort was 4.27 ± 1.06. 

Table 2.  Distribution of TI-RADS and Bethesda categories by sex 

Category Men, n (%) Women, n (%) P 

TI-RADS 1 0 (0.0%) 2 (3.0%) 

TI-RADS 3 2 (28.6%) 13 (21.0%) 0.637 

TI-RADS 4 4 (57.1%) 38 (60.0%) 1.000 

TI-RADS 5 1 (14.3%) 10 (16.0%) 1.000 

Bethesda II 1 (25%) 3 (7.5%) 0.340 

Bethesda III 1 (25%) 1 (2.5%) 0.210 

Bethesda IV 0 (0.0%) 16 (40.0%) 

Bethesda V 2 (42.8%) 20 (50.0%) 1.000 

When comparing TI-RADS and Bethesda data, it was noted that the higher the 

cytological and ultrasound category, the more frequently multifocal tumor forms and 

metastatic lymph node involvement were observed. This confirms the prognostic 

significance of both scales in assessing the risk of thyroid cancer. 

Analysis of thyroid status at the time of thyroid cancer diagnosis showed that 

euthyroidism was observed in the majority of patients—87.3% (55/63) of women and 
100% of men. Hypothyroidism was detected in 5 (7.9%) women, of which subclinical 

hypothyroidism accounted for 4.8% (3/63) and overt hypothyroidism for 3.2% (2/63). 

Thyrotoxicosis was diagnosed in only one female patient (1.6%; n = 1/63). 

The assessment of metabolic disorders in patients with thyroid cancer residing in 

Uzbekistan revealed that fasting hyperglycemia was observed in 28.6% (2/7) of men 

and 9.5% (6/63) of women, while elevated glycated hemoglobin (HbA₁c) levels were 
found in 42.9% (3/7) of men and 4.8% (3/63) of women. The mean blood glucose level 

was 5.84 ± 2.24 mmol/L in men and 5.09 ± 1.62 mmol/L in women (p = 0.14), and the 

mean HbA₁c level was 9.65 ± 1.63% versus 7.9 ± 0.87% (p = 0.042). 
Diabetes mellitus was diagnosed in 6 (8.6%) patients: in 2 (28.6%) men (all with 

type 2 diabetes) and in 4 (6.4%) women, including 3 (4.8%) with type 2 diabetes and 1 

(1.6%) with type 1 diabetes. 

The mean total cholesterol level was 4.3 ± 1.21 mmol/L in men and 5.18 ± 1.16 

mmol/L in women, indicating a tendency toward dyslipidemia in the female group. 

Obesity was identified in 9 (12.9%) patients, including 3 (42.9%) men (one case each 
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of grades I, II, and III) and 6 (9.6%) women: grade I — 4.8% (3/63), grade II — 3.2% 
(2/63), and grade III — 1.6% (1/63) (Table 3). 

Table 3.  Prevalence of obesity and diabetes mellitus among men and women with TC 

Parameter Men n 9%) Women n 9%) P 

Obesity class I 1 (14.3) 3 (4.8) 0.35 

Obesity class II 1 (14.3) 2 (3.2) 0.27 

Obesity class III 1 (14.3) 1 (1.6) 0.19 

Type 1 diabetes mellitus 0 1 (1.6) 1 

Type 2 diabetes mellitus 2 (28.6) 3 (4.8) 0.07 

The obtained data demonstrate a predominance of metabolic disorders among men, 

despite higher rates of obesity and dyslipidemia in women. This may reflect sex-related 

differences in metabolic response to thyroid dysfunction and hormonal regulation. 

Among tumor markers, clinically significant elevation was observed only in isolated 

cases: CEA levels exceeded the normal range in 14.3% of men, and CA-125 in 1.6% 

of women. The CA-125 level was significantly higher in women, while no gender 

differences were found for CA 15-3. The mean CA-125 concentrations were 13.8 ± 

1.54 U/mL in men and 40.0 ± 3.91 U/mL in women (p < 0.0001); CA 15-3 values were 

7.64 ± 2.73 U/mL and 6.93 ± 1.55 U/mL, respectively (p ≈ 0.50). 
Spearman’s correlation analysis revealed statistically significant associations: a 

positive correlation between TSH level and tumor size (rₛ = 0.32; p = 0.04), as well as 
a link between age >45 years and the follicular type of tumor (rₛ = 0.25; p = 0.03), 
highlighting the relationship between endocrine-metabolic disorders and the clinical 

course of thyroid cancer. 

This result is similar to findings in other populations where diabetes mellitus and 

obesity are implicated as risk factors for various cancers, including thyroid carcinoma, 

potentially due to associated hyperinsulinemia and insulin resistance [15, 16]. 

Specifically, obese males have been shown to exhibit a tighter association with thyroid 

cancer, while females demonstrate a higher thyroid cancer risk with metabolic 

disturbances, possibly mediated by thyroid-stimulating hormones and abnormal 

adipocytokines [17]. Furthermore, research indicates that men with type 2 diabetes 

frequently exhibit more advanced staging and higher rates of distant metastases in 

differentiated thyroid carcinoma [18]. These findings suggest a gender-specific impact 

of metabolic comorbidities on thyroid cancer prognosis, warranting tailored diagnostic 

and therapeutic strategies [15].  

The implication of this findings is that a comprehensive understanding of these 

gender-specific metabolic interactions is crucial for refining risk stratification and 

optimizing management protocols for patients with thyroid cancer [18] [19] [20]. For 

instance, insulin resistance and hyperinsulinemia are known to promote thyroid growth, 

suggesting a generalized proliferative trigger within thyroid tissue [18]. This is 

particularly relevant as glycemic regulation, rather than merely the presence of 

diabetes, has been identified as a critical determinant of treatment outcomes in 

differentiated thyroid cancer [21]. Moreover, males often present with larger tumor 

sizes due to delayed diagnosis, which may be exacerbated by a lower frequency of 

seeking medical attention for thyroid-related concerns compared to females [22].  
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In the context of Uzbekistan, these disparities may be further influenced by 

socioeconomic factors and access to healthcare, particularly in rural regions. Therefore, 

future studies should consider these population-specific variables to develop more 

targeted interventions and screening programs. Such research could elucidate the 

precise molecular pathways through which metabolic dysregulation, particularly 

insulin resistance and hyperinsulinemia, drives thyroid carcinogenesis and progression, 

informing the development of novel therapeutic targets. Further research is needed to 

confirm these results and explore the underlying mechanisms, especially given the 

observed heterogeneity in previous studies regarding the impact of metabolic 

disturbances on thyroid cancer risk.  

4 Conclusions 

The epidemiological profile of differentiated thyroid cancer (DTC) in the cohort of 

patients residing in the Republic of Uzbekistan corresponds to global trends, showing 

a pronounced female predominance (90%) and a peak incidence between the ages of 

31 and 45. At the same time, regional features persist, characterized by a relatively 

higher proportion of follicular variants. Gender differences primarily concern the 

clinical course: morphologically, unilateral unifocal macrofocal tumors predominated 

overall, while men more often presented with multifocal and microfocal variants, 

though no statistically significant differences by histotype were observed. Autoimmune 

thyroiditis (AIT) was detected in 70% of patients with DTC; its high frequency and 

gender asymmetry (higher among women) confirm the role of the autoimmune 

background in neoplastic transformation of the thyroid gland under iodine-deficient 

conditions. Correlation analysis revealed a positive relationship between TSH level and 

tumor size, as well as between age over 45 years and the follicular type of carcinoma, 

indicating the influence of hormonal and age-related factors on the clinical course of 

the disease. 
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