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Abstract. Puberty represents a critical physiological window (ages 13–15) characterized by the 

maturation of the hypothalamic-pituitary-ovarian (HPO) axis. Hashimoto’s Thyroiditis (HT), the 

most prevalent autoimmune endocrine disorder in this demographic, poses a significant threat to 

reproductive stability. This retrospective study evaluates the correlation between elevated thyroid 

autoantibodies (anti-TPO, anti-TG) and menstrual irregularities in 13–15-year-old girls. During this 

stage, the thyroid gland's functional state is essential for the harmonious operation of the 

neuroendocrine system. Our data analysis reveals that secondary hyperprolactinemia and impaired 

sex-hormone metabolism, often secondary to subclinical hypothyroidism, are the primary drivers of 

menstrual dysfunction. In this clinical-retrospective study, we analyzed the endocrine profiles and 

menstrual calendars of adolescents diagnosed with HT compared to a healthy control group. The 

findings indicate that oligomenorrhea was identified in 45% of the HT cohort, a stark contrast to the 

10‒12% observed in the control group. Furthermore, severe dysmenorrhea and menorrhagia were 

significantly more prevalent in patients with high anti-TPO titers. The results emphasize that the 

structural similarity between TSH and gonadotropins, along with the stimulatory effect of TRH on 

prolactin, creates a "hormonal storm" that disrupts ovulation. Early screening for autoimmune 

thyroid panels in adolescents with irregular cycles and timely initiation of hormone replacement 

therapy are paramount. This proactive approach holds significant prophylactic importance in 

preventing future reproductive sequelae, such as chronic anovulation and subfertility.  
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Introduction 

 

The transition through puberty is governed by a complex orchestration of endocrine signals. For 

adolescent girls, the stabilization of the menstrual cycle is not merely a sign of fertility but a marker 

of systemic metabolic health. The thyroid gland plays a peripheral yet indispensable role in this 

process. Thyroid hormones (T3 and T4) exert a direct influence on ovarian follicular development 

and an indirect influence through the regulation of sex hormone-binding globulin (SHBG) (Selva et 

al., 2009). Reduced levels of SHBG in hypothyroid states increase the fraction of free testosterone, 

which can further mimic the clinical symptoms of hyperandrogenism. Timely identification of these 

shifts is critical, as autoimmune markers often precede clinical symptoms of reproductive dysfunction 

(Desai & Brinton, 2019). 

 

 

__________________ 

 
Marjan Medicare Clinic, Baku, Azerbaijan  
E-mail: lala.azayli@gmail.com 
Received: 5 January 2026; Accepted: 21 April 2026; Published online: 15 May 2026 

© The Author(s) 2026. This is an open access article distributed under the terms of the Creative Commons 
Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).

https://doi.org/10.36719/3104-4700/4/52-56
mailto:lala.azayli@gmail.com
https://orcid.org/0009-0000-9902-1984


 L. Azayli 

53 

Hashimoto’s Thyroiditis (HT), or chronic lymphocytic thyroiditis, involves the autoimmune-

mediated destruction of thyroid parenchyma by T-cell infiltration and autoantibody production 

(Binay & Simsek, 2016). In the pediatric and adolescent population, HT is the most common cause 

of acquired hypothyroidism. The onset often coincides with the peak of pubertal development, 

making the HPO axis particularly susceptible to metabolic fluctuations. In adolescents, the clinical 

presentation of HT is frequently subtle, often presenting as fatigue or declining academic 

performance, which masks the underlying hormonal shift (Ozden & Doneray, 2024). The clinical 

complexity of HT in this age group is further compounded by the fact that thyroid autoantibodies can 

fluctuate significantly during different stages of Tanner's development. Consequently, the transition 

from euthyroid autoimmunity to overt clinical hypothyroidism is often non-linear, requiring serial 

monitoring of the thyroid status (D’Aurizio et al., 2022). 

 

The persistence of autoimmune inflammation can lead to a disruption of the pulsatile secretion of 

Gonadotropin-Releasing Hormone (GnRH). This disruption is exacerbated by the cross-reactivity of 

high TSH levels with FSH receptors on the ovaries, leading to multicystic ovarian morphology in 

some severe cases. Consequently, conditions such as oligomenorrhea, secondary amenorrhea, and 

dysmenorrhea become clinical hallmarks of the disease in this age group (Sahay et al., 2025). 

 

Methods 

 

This clinical-retrospective study analyzed the medical records of female patients aged 13–15 years 

diagnosed with Hashimoto's Thyroiditis. The study group consisted of patients with confirmed HT 

(defined as TSH > 4.5 mIU/L and/or positive anti-TPO/anti-TG titers > 34 IU/mL), while the control 

group comprised age-matched healthy adolescents without thyroid or gynecological history. 

 

Inclusion Criteria: 

• Biological female, aged 13–15 years. 

• Confirmed HT via serological markers and thyroid ultrasound (hypoechoic, heterogeneous 

texture). 

• Documented menstrual history for at least 12 months post-menarche. 

• Data Collection: 

 

Medical histories were reviewed for BMI, thyroid panel (TSH, fT4, fT3), autoantibody titers, and 

serum prolactin. Menstrual parameters were categorized into cycle length, flow intensity, and pain 

scale (VAS). Statistical analysis followed the methods outlined in previous longitudinal studies to 

ensure the validity of the correlation between antibody titers and cycle delay (Shin et al., 2005). 

 

Results 

 

The data demonstrates a clear divergence in reproductive health between the HT cohort and the 

healthy control group. The most prevalent finding was oligomenorrhea, occurring in 45% of the HT 

group compared to only 12% in the control group. 

 

Table 1 

Comparative Endocrine and Menstrual Parameters 

 

Parameter 
Hashimoto Group 

(n=X) 
Control Group (n=Y) 

Statistical 

Significance 

Oligomenorrhea (>35 

days) 
45% 12% p < 0.01 
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Secondary 

Amenorrhea 
8% 1.5% p < 0.05 

Mean TSH Level 

(mIU/L) 
6.8 ± 2.1 1.9 ± 0.8 p < 0.001 

Anti-TPO Positive 

(>34 IU/mL) 
100% 0% N/A 

Severe Dysmenorrhea 

(VAS >7) 
32% 14% p < 0.05 

Hyperprolactinemia 

(>25 ng/mL) 
28% 5% p < 0.01 

 

A significant finding in our cohort was the high prevalence of menorrhagia (heavy menstrual 

bleeding) in patients with frank hypothyroidism (fT4 below normal). This is likely due to the 

decreased production of clotting factors and altered platelet aggregation associated with thyroid 

hormone deficiency (Ordookhani & Burman, 2017). Furthermore, the correlation between anti-TPO 

titers and the severity of dysmenorrhea suggests that the systemic inflammatory load contributes to 

uterine prostaglandin overproduction. 

 

Notably, our analysis also identified a subset of patients within the HT group who exhibited 

subclinical hyperandrogenism despite normal adrenal function. This suggests that the metabolic 

disturbances triggered by chronic lymphocytic thyroiditis may indirectly alter the intraovarian 

androgen-estrogen balance, even before significant changes in TSH levels are detectable. 

 

Discussion 

 

The results of this study underscore a critical physiological link: the thyroid does not function in 

isolation. The high prevalence of menstrual dysfunction in the HT group suggests that autoimmune 

thyroiditis acts as a primary disruptor of the HPO axis during its most vulnerable developmental stage. 

 

The TRH-Prolactin-GnRH Axis 

The biochemical mechanism is primarily driven by the hypothalamus. In a hypothyroid state, the lack 

of negative feedback from T4 causes an overproduction of Thyrotropin-Releasing Hormone (TRH). 

TRH serves as a potent prolactin-releasing factor. Chronic elevation of prolactin (secondary 

hyperprolactinemia) interferes with the pulsatile release of GnRH from the hypothalamus (Tsutsumi 

& Webster, 2009). Without rhythmic GnRH pulses, the pituitary fails to produce the mid-cycle LH 

surge necessary for ovulation. This results in the anovulatory cycles and prolonged follicular phases 

observed in 45% of our patients. 

 

Ovarian Microenvironment and Autoimmunity 

Beyond hormonal levels, the "autoimmune milieu" itself plays a role. Anti-TPO and anti-TG 

antibodies may have cross-reactivity with ovarian tissues. Pro-inflammatory cytokines (IL-1, IL-6) 

released during the chronic thyroiditic process can penetrate the follicular fluid, impairing the 

granulosa cells' ability to convert androgens into estrogens (Martin et al., 2025). This -leads to a state 

of relative estrogen deficiency and progesterone withdrawal, contributing to the painful and irregular 

shedding of the endometrium. Furthermore, the chronic activation of the innate immune system in 

HT may lead to a localized inflammatory response within the pelvic environment. This systemic 

"low-grade inflammation" potentially alters the vascular permeability of the endometrium, which 

correlates with the increased pain scores and cycle irregularities observed in our study group 
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compared to healthy peers. Some research even suggests that high titers of thyroid antibodies are an 

early marker for decreased ovarian reserve (Morales-Martínez et al., 2021). 

 

Clinical Trajectory and Future Fertility 

The "fetal-like" sensitivity of the adolescent reproductive system means that even minor hormonal 

shifts can have long-term consequences. Untreated HT in adolescents may exacerbate the risk of 

developing Polycystic Ovary Syndrome (PCOS) phenotypes later in life, as both conditions share 

features of insulin resistance and anovulation (Nicolaides et al., 2020). Our findings indicate that 

patients treated with Levothyroxine (L-T4) demonstrated a significant improvement in cycle 

regularity. Prophylactic stabilization of TSH below 2.5 mIU/L in adolescent girls is essential not only 

for growth but for the "calibration" of the reproductive system.  

 

Limitations and Future Research 

As a retrospective study, the lack of standardized ultrasound monitoring of the ovaries in all patients 

limits our ability to confirm the prevalence of multicystic ovaries. Future prospective studies should 

focus on the impact of early L-T4 treatment on the anti-müllerian hormone (AMH) levels in 

adolescent HT patients to better understand the long-term fertility outlook. 

 

Conclusion 

 

Hashimoto’s Thyroiditis is a major etiological factor in menstrual dysfunction among girls aged 13–

15. The findings advocate for a mandatory thyroid screening protocol for any adolescent presenting 

with menstrual irregularities. Early detection of autoimmune markers (anti-TPO/anti-TG) and TSH 

stabilization can restore the HPO axis rhythm, mitigate the severity of dysmenorrhea, and preserve 

future reproductive health.  
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