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ABSTRACT
Among the root causes of infertility, autoimmune thyroid diseases are considered to be one of the most common endocrinological reasons for
infertility in women, as they affect around 5-20% of the female population in the reproductive period all over the world. The review suggests that
women with subclinical hypothyroidism and circulating anti-thyroid peroxidase antibodies may have very limited reproductive capacity due to
several factors such as poor ovarian reserve, low-quality endometrium, and high miscarriage rates. Additionally, the combination of treatment with
levothyroxine as well as immunotherapy has been found to result in a significant fertility increase and a better chance of carrying the pregnancy to
term.
Keywords: autoimmune thyroid disease, female infertility, anti-thyroid antibodies, ovarian reserve, assisted reproductive technology,
levothyroxine therapy, reproductive endocrinology, pregnancy outcomes.

Myparosa Iuaagpy3 UckangapoBHa

AcnupanT kadenpbl aKyIepeTBa i FTHHEKOIOT I

(hakynpTeTa MoCIeIUIIIOMHOTO 00pa30BaHus]

Camapxkaszackuii I'ocynapcTBeHHBIN MEAUIMHCKUI YHHBEPCUTET
Camapkany, ¥Y30eKucraH.

POJIb AYTOUMMYHHBbIX 3ABOJIEBAHUI IIIUTOBUHOM KEJIE3bI B PASBUTHM )KEHCKOI'O BECILIOAMA U
TAKTUKA JIEUEHUSA

AHHOTALIUA

AyronmMyHHBIE 3a00J€BaHMS [IUTOBHIHOW JKeNe3bl MPEICTABISAIOT COOOW 3HAYUMBIN YHIOKPHHOIOTHYECKUH (PAKTOpP, CHOCOOCTBYIOIINI

JKEeHCKOMY Oecrutofmio, mopaxas npumepHo 5-20% KEHIIMH penpoJyKTHBHOTO BO3pacTa BO BCEM MHpE. AHAIW3 IOKa3bIBAaCT, UYTO

CyOKJIIMHUYECKUII THNOTHPEO3 W HAINYHE AHTHTEN K THPEOMIHON IepOKCHIa3e 3HAYUTENBHO CHIDKAIOT DPEIpPOAYKTUBHYIO CIIOCOOHOCTH

MOCPEACTBOM MHOKECTBEHHBIX MEXaHU3MOB, BKJIIOUAsI HAPYIICHHE OBAPHAILHOTO Pe3epBa, CHIDKEHHE PELIENTUBHOCTH 3HAOMETPHS U MOBBIIICHNUE

9acTOTHI BBIKMABIIIEH. [IpoTOKONBI NedeHus1, BKIIIOYAIONIHE J00AaBKU JICBOTHPOKCHHA M MMMYHOMOMYIHUPYIOIIHE IOAXOIBI, JEMOHCTPUPYIOT
HM3MEpHMBIE YIyqIIeHIs ITOKa3aTeNel 3a4aTHs U COXpaHEeHHsT OEpEeMEHHOCTH.

Ki1ioueBble c10Ba: ayTONMMYHHBIE 3200JI€BaHMS IIUTOBUIHOMN JKEJIE3Bl, )KEHCKOe OecIioue, aHTHTeNa K IIUTOBUIHOM JkeJie3e, OBapHaIbHbIH

pe3epB, BCIOMOTaTeNIbHbIE PEIPOyKTHBHBIE TEXHOJIOIHHU, TEPAIIHS JIEBOTHPOKCHHOM, PETIPOLyKTHBHAS SHIOKPHHOJIOTHsI, ICXOIbI OEPEMEHHOCTH.

Muratova Dilafruz Iskandar gizi
Tayanch doktorant

DKTF akusherlik va ginekologiya kafedrasi
Samargand Davlat tibbiyot universiteti
Samargand, O’zbekiston

AYOLLAR BEPUSHTLIGINING RIVOJLANISHIDA QALQONSIMON BEZNING AUTOIMMUN KASALLIKLARINING
ROLI VA DAVOLASH TAKTIKASI
ANNOTATSIYA
Autoimmun galgonsimon bez kasalliklari ayollar bepushtligiga sabab bo’ladigan muhim endokrinologik omil bo'lib, butun dunyo bo'ylab
reproduktiv yoshdagi ayollarning taxminan 5-20% ga ta'sir giladi. Tahlil shuni ko'rsatadiki, subklinik hipotiroidizm va antitiroid peroksidaza
antitelolarining mavjudligi tuxumdonlar zaxirasining buzilishi, endometriyal retseptivlikning buzilishi va homiladorlikning pasayishi darajasining
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oshishi kabi bir gancha mexanizmlar orgali reproduktiv gobiliyatni sezilarli darajada pasaytiradi. Levotiroksin go'shimchasi va immunomodulyator
yondashuvlarni 0'z ichiga olgan davolash protokollari homiladorlik darajasi va homiladorlikni saglab qolishda sezilarli yaxshilanishlarni ko'rsatadi.

Kalit so'zlar: avtoimmun galgonsimon bez kasalligi, ayollar bepushtligi, antitiroid antitelolari, tuxumdonlar zaxirasi, yordamchi reproduktiv
texnologiya, levotiroksin terapiyasi, reproduktiv endokrinologiya, homiladorlik natijalari.

INTRODUCTION

The infertility of women is one of the most significant global health
problems and is estimated to affect around 48.5 million couples
worldwide, with endocrine diseases causing 25-30% of all infertility
cases [1]. Among the endocrine factors, autoimmune thyroid diseases
have become highly relevant to fertility issues and the treatment of
infertility, and they represent a very complex and controversial situation
between immune dysregulation and disorder of hormones. Thyroid
autoimmunity occurs in 5-20% of women of reproductive age, but when
it comes to the infertile population, the rate rises to 20-30% [2]. This
epidemiological phenomenon points to a very strong relationship of
cause and effect between thyroid autoimmunity and reduced fertility,
which is not merely a case of hormonal deficiency. The
pathophysiological mechanisms that connect the two have been
characterized by the interaction of thyroid hormones, immune factors,
and the reproductive hormone axis, thus creating multiple points of
interference in the already complicated series of events required for both
conception to take place and pregnancy to be sustained [3].
Autoimmune thyroid diseases, the most common of which are
Hashimoto's thyroiditis and Graves' disease, involve the formation of
anti-thyroid antibodies, especially anti-thyroid peroxidase antibodies
and anti-thyroglobulin antibodies, that not only interfere with the
thyroid's function but also directly act on the ovary and the uterus
making it receptive [4]. The exact reasons why thyroid autoimmunity
leads to infertility are still not completely clear despite intensive
research, thus letting the development of optimal management strategies
to depend on the new evidence that comes in concerning the
immunological and hormonal interactions which are influencing the
reproductive process [5].

Autoimmune thyroid diseases and female infertility are linked in
various ways that have been extensively described in the international
medical literature. These connections are very complex and tangle
through hormonal as well as immunological pathways [6]. The
pioneering study by Perminova set forth the principles that
hypothalamic-pituitary-ovarian axis regulation disruption is the main
reason for impairment of reproductive capacity even due to subclinical
thyroid dysfunction to such an extent that elevation of thyroid-
stimulating hormone above 2.5 mIU/L is recognized as an increased risk
of infertility and compromised outcomes in assisted reproductive
technology [7]. The existence of anti-thyroid antibodies has been
recognized as a key contributor to the reproductive problem regardless
of the thyroid functioning condition, and a number of studies have
reported that anti-thyroid peroxidase antibody positivity is linked to the
reduction of ovarian reserve markers, increase in follicular atresia, and
speeding up of ovarian aging process [2]. The Russian endocrinology
studies have played an important role in the questioning of the infertility
cause in thyroid autoimmunity and with Fadeev's thorough analyses
they have brought to light the process by which not only thyroid
function is affected by autoimmune but also a global inflammatory
environment is generated that hampers the reproductive tissues [8].

The immunological hypothesis suggests a potential mechanism in
which anti-thyroid antibodies are indicative of a more widespread
autoimmune disorder that might also involve the ovaries due to cross-
reactive antibodies or a pro-inflammatory environment created by
cytokines that interfere with follicle and corpus luteum function [9]. In
fact, Omarian's investigation focused on the ovarian reserve in women

with autoimmune thyroiditis and found that the anti-Mllerian hormone
levels and antral follicle counts were significantly lower compared to
those in euthyroid controls, which indicates that autoimmune thyroiditis
probably speeds up reproductive aging partly through hormonal
influence [10]. The interaction between thyroid autoimmunity and the
success of assisted reproductive technology has been particularly
elucidated by a series of meta-analyses conveying that the women with
anti-thyroid antibodies had the highest rates of implantation failure, loss
of pregnancy and miscarriage irrespective of the optimal control of TSH
levels [11]. Artemenko's approach to the role of thyroid autoimmunity
in assisted reproduction underlines the significance of thyroid health
before the conception, and it also shows that a pre-IVF TSH level below
2.5 mIU/L leads to a better pregnancy outcome and fewer early
abortions [12].

RESEARCH METHODOLOGY

This thorough analytical study utilizes a systematic literature review
approach to investigate the impact of autoimmune thyroid diseases on
female infertility and to consider the existing treatment options. The
analytical framework applied thematic synthesis methodology to find
common conclusions across different populations and research designs,
thus enabling the development of a unified understanding of the
physiological processes involved and the interventions used. The
synthesis process entailed a rigorous evaluation of the methodological
quality, taking into account the sample sizes, the characteristics of
control groups, the diagnostic criteria used, and the statistical methods
employed in the individual studies. A special focus was placed on
spotting similar trends in studies located in different regions worldwide
and across various healthcare settings, such as the ones in Western
Europe, North America, and the former Soviet Union, to produce results
that are applicable across cultures. The sources of literature ranged from
major journals in endocrinology and reproductive medicine to regional
medical research repositories that focus on thyroid-fertility relationships
in the concerned populations. The analytical method stressed the
unmasking of mechanistic pathways relating thyroid autoimmunity to
infertility, including dysregulation of hormones, immune factors
impacting reproductive tissues, and the result on ovarian function,
uterine receptivity, and the successful continuation of early pregnancy.

ANALYSIS AND RESULTS

The thorough investigation of worldwide and local scientific
publications points to a plethora of proofs that are bringing autoimmune
thyroid diseases as major avenues through a number of different but
linked pathophysiological mechanisms to female infertility. The data
from the population studies has shown very clearly that the frequency
of thyroid autoimmunity in infertile women is always higher than that
in the general female population, where the positivity of anti-thyroid
peroxidase antibody ranges from 18-30% in women with infertility to
8-14% in unselected reproductive-age women. This indicates a risk
association that is about 2.5 times higher [1, 3]. The existence of thyroid
autoimmunity is connected with measurable downtrends in reproductive
parameters across the board, which include ovarian reserve markers
going down, menstrual cycle regularity getting disrupted, oocyte quality
being compromised, and implantation rates becoming lower in both
natural and assisted reproductive technologies [2]. In Table 1, there are
data side by side on ovarian reserve markers of women who have and
do not have thyroid autoimmunity, proving the very big effect that anti-
thyroid antibody positivity has on reproductive aging parameters.

Table 1.
Ovarian Reserve Parameters in Women with Thyroid Autoimmunity Compared to Controls
Parameter Anti-TPO Positive Anti-TPO Negative P-value
(n=248) (n=312)
Anti-Millerian Hormone (ng/mL) 23+1.2 3,8+1,6 <0,001
Antral Follicle Count 8,7+4,2 124+5,1 <0,001
Follicle-Stimulating Hormone (mIU/mL) 9,8+43 6,2+28 <0,001
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The findings of the study indicate that subclinical hypothyroidism,
which is characterized by having a thyroid-stimulating hormone level
above 2.5 mIU/L while keeping free thyroxine levels normal, reduces
fertility outcomes by a significant margin even when there are no
clinical symptoms present, as patients who were able to conceive had
their rates reduced by about 35-40% and those who aborted increased
by 50-70% in comparison with normal thyroid women [6, 7]. The
immune aspect of thyroid autoimmunity plays a role of its own in
discouraging reproduction beside the mere lack of hormones, wherein
the presence of anti-thyroid antibodies is linked to better natural killer
cell activity, changes in cytokines produced in the follicular fluid, and
the endometrium's inability to allow the embryo that has attached to it

22,1

to continue developing thus leading to failure in both implantation and
pregnancy [4, 9]. The effect of thyroid autoimmunity on assisted
reproductive technology outcomes has been extensively studied and
quantified through several large cohort studies, consistently showing
that anti-thyroid antibody-positive women have lower clinical
pregnancy rates, higher biochemical pregnancy loss rates, and increased
early miscarriage rates compared with antibody-negative controls, with
odds ratios varying from 1.8 to 3.2 depending on study populations and
thyroid-stimulating hormone control status [11, 12]. Data on the
outcomes of assisted reproductive technology in connection with
thyroid antibody status and thyroid function optimization are
summarized in Picture 1.

CLINICAL PREGNANCY
RATE (%)

® Anti-T PO Positive TSH >2.5

Anti-TPO Negative

LIVE BIRTHRATE (%)

MISCARRIAGERATE (%)

Anti-TPO Positive TSH <2.5
m Relative Risk

Picture 1. Assisted Reproductive Technology Outcomes by Thyroid Autoimmunity Status

The mechanistic analysis suggests a direct role of thyroid hormones
in ovarian function through thyroid hormone receptors on granulosa
cells, and both lack of and poorly regulated thyroid hormones would no
longer be reliant on gonadotropins for steroidogenesis, follicular
development, and corpus luteum function to take place [3, 5]. Among
the various aspects, the autoimmune factor adds complexity by the
release of proinflammatory cytokines such as interleukin-6, tumor
necrosis factor-alpha, and interferon-gamma which render the whole
reproductive process unfavorable, complicating follicle growth, oocyte
maturation, and embryo development [8, 10]. The results of the
therapeutic intervention studies signify reason for levothyroxine
treatment aiming for thyroid-stimulating hormone levels under 2,5
mlU/L, to greatly benefit fertility in women with subclinical
hypothyroidism or thyroid autoimmunity. In fact, this treatment is
linked to an approximate 30-40% increase in conception rates and a 40-

<15

1,5-2,5
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0 50 100

50% decrease in miscarriage risk as opposed to untreated women or
those receiving insufficient treatment [7, 12]. Nevertheless, the
literature shows that the debate over ideal thyroid-stimulating hormone
levels in the fertility context is still alive, and some studies hint that even
lower levels than 1.5 mIU/L might be particularly beneficial for women
with positive anti-thyroid antibodies undergoing assisted reproductive
technology procedures. The analysis identifies several factors that
modify the thyroid-infertility relationship including the degree of
thyroid-stimulating hormone elevation, the titer of anti-thyroid
antibodies, the presence of other autoimmune conditions, maternal age,
and baseline ovarian reserve status, suggesting that individualized risk
assessment and treatment strategies may be necessary rather than
uniform protocols. Picture 2 presents treatment outcome data comparing
different thyroid-stimulating hormone optimization targets in women
undergoing fertility treatment.
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Picture 2. Fertility Treatment Outcomes by Thyroid-Stimulating Hormone Optimization Level
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The combined results point to the conclusion that thyroid hormone levels or by the positivity of anti-thyroid antibodies,
autoimmunity testing ought to be incorporated into the standard fertility ~ significantly affects the fertility negatively with the quantifiable
evaluation rules, with the testing of thyroid-stimulating hormone, free  declines in the ratio of conception at the range of 30-45% and the 50-
thyroxine, and anti-thyroid peroxidase antibodies being suggested for ~ 100% increase in the rate of miscarriages when compared to euthyroid
all women coming with infertility problems or going for assisted antibody-negative women. The complexity of this relationship is the
reproductive technology [5, 11]. The therapy should include both the  pathophysiological nature that goes beyond just thyroid hormone
medical side of things by providing hormonal optimization via  deficiency to autoimmune dysregulation which produces systemic
appropriate levothyroxine dosing and also taking into account the inflammation conditions adversely affecting reproductive tissues
immunological aspect, since there are studies that are pointing out the  through the hypothesis of cytokine-mediated mechanisms and immune
possible gains from the use of adjunctive treatments like selenium  cell dysfunction. The impact on clinical practice drawn from these
supplementation, vitamin D optimization, and in some cases, low-dose  discoveries calls for the incorporation of thyroid function evaluation
corticosteroids or 1V immunoglobulin therapy, although the latter need  into the infertility diagnosis process as standard, with a recommendation
to be supported with more evidence through randomized controlled  for thyroid-stimulating hormone, free thyroxine, and anti-thyroid
trials [9, 12]. The study states that the best treatment is to have constant  peroxidase antibodies assessments for each and every woman coming
monitoring throughout the whole process of infertility treatment and  with a fertility-related issue. Therapeutic strategies centered on
during pregnancy, because the need for thyroid hormone usually  achieving thyroid-stimulating hormone optimization below 2,5 mIU/L,
increases and thus the inadequate levothyroxine dosing leads to  and potentially below 1,5 mIU/L in assisted reproductive technology
difficulties such as miscarriage, preterm birth, and even retardation in  contexts, demonstrate significant improvements in fertility outcomes
the development of the baby's brain [3, 8]. The combination of the  with approximately 30-40% enhancement in conception rates and 40-
endocrinological and immunological view points gives a holistic view  50% reduction in pregnancy loss. The evidence supports early
of the problem of infertility in women with thyroid autoimmunity and  identification and aggressive treatment of thyroid dysfunction in women
therefore it backs the execution of multidisciplinary management planning conception, with levothyroxine supplementation representing
approaches that take care of both thyroid optimization and enhancement  a safe, effective, and relatively inexpensive intervention that
of reproduction through the involvement of reproductive  substantially improves reproductive outcomes when appropriately
endocrinologists, thyroidologists, and immunologists in care where  implemented. The immunological dimension of thyroid autoimmunity
needed. presents both challenges and opportunities, with emerging therapeutic

CONCLUSION approaches targeting immune dysregulation showing promise but

This in-depth investigation identifies autoimmune thyroid disorders  requiring further validation through rigorous clinical trials before
as major factors leading to female infertility via the domino effect of  routine clinical implementation. The management of infertile women
interlinked hormonal and immunological actions that hinder  with thyroid autoimmunity benefits from multidisciplinary approaches
reproductive function at various natures like ovarian reserve, oocyte that integrate endocrinological expertise with reproductive medicine
quality, endometrial receptivity, and capacity for pregnancy specialization, ensuring comprehensive assessment and optimization of
maintenance. The compilation of evidences indicates that the thyroid  both thyroid function and reproductive capacity.
autoimmunity which is demonstrated either by high thyroid-stimulating
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