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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The thyroid, a gland with a butterfly-like shape in the base 

of the human neck, plays an important role in metabolism. 
Body heat, energy levels, weight, hair, fingernail, and regular 
menstruation cycles are controlled by three hormones produced 
by the thyroid. A system of feedback regulates the release of 
those hormones. Overproduction as well as underproduction 
of thyroid hormones can result from shifts in the stimulation 
and regulation of those hormones. These factors can have 
physiological or pathological origins. Pregnancy is a 
physiological factor. There is a plethora of physiological and 
psychological shifts that occur during pregnancy. A thyroid 
alteration in the mother is one example. Thyroid irregularities 
result from a failure to adjust to new circumstances. Thyroid 
hormone levels can drop, or manufacturing could be slowed 
during pregnancy due to variations in hormone concentration. 
Hypothyroidism describes this disorder. Hypothyroidism 
in women who are pregnant is either gestational or could 
be a disorder that is present before pregnancy. Gestational 
hypothyroidism cures itself throughout postpartum times, 
though it can stay as subclinical hyperthyroidism for some time 
after delivery. They pose a serious risk to development, stunt 
the growth of the unborn child and lead to defects in subsequent 
generations. Enhanced thyroid binding globulin levels, enhanced 
iodine clearance by the kidneys, modified effects of the human 
reproductive hormone and reduced dietary consumption of 
iodine lead to these alterations in the gland. Cretinism and 
mental disorders are among the serious health problems related 
to an iodine imbalance in maternal hypothyroidism. The growth 
of the brain, nervous system and Intelligence of an unborn child 
depends on thyroid hormones. As a result, normal early stages of 
development suffer due to changes in maternal hormone levels.

Key words. Thyroid, metabolism, hormones, hypothyroidism, 
pregnancy, iodine imbalance, brain development.
Introduction.

The physiological process of pregnancy is a demanding 
time for the body. It is associated with changes in the body's 
hormone and metabolic systems, which can lead to a variety of 
physiological disorders and, if ignored, it has the potential to 
have serious consequences [1]. During pregnancy, the thyroid 
gland is one organ that experiences physiological changes. 
These particular modifications impact the beginning and the 
course of pregnancy [2].

The 12th week of pregnancy is marked with a T4 rise that 
progressively decreases, indicating the thyroid gland's activity. 
Throughout the second part of pregnancy, the levels of thyroid 
hormone in the serum decrease. Because the amounts of thyroid 
hormone in the bloodstream vary, it can be difficult to diagnose 
hypothyroidism in pregnancy. Certain hormone levels in the 
blood are lowered during pregnancy due to several causes. 
This leads to the observation of a moderate to severe thyroid 
hormone deficit. The disorder can be categorized as isolated 
hypothyroxinemia, subclinical hypothyroidism, or clinical 
hypothyroidism according to these hormones' concentrations. 
The term "subclinical hypothyroidism" (SCH) occurs when 
blood serum thyroxine (T4) hormone levels are normal, but 
TSH concentrations are elevated. TSH levels during pregnancy 
are once again in the normal range: “3.0 (mlU/L)” in the last 
six months and “2.5 (mlU/L)” in the first three [3,4]. Averaged 
development and growth require adequate amounts of this 
hormone [5]. The appropriate intake of iodine in the diet is 
crucial for brain development since it is the mother's iodine 
supply that carries T4 into the fetus. Thyroid hormone levels 
must therefore be at their ideal levels for cytotrophoblast 
differentiation and proliferation. Pregnant hypothyroidism is 
caused by iodine insufficiency. Numerous health repercussions 
result from it, particularly in mothers and young children [6]. 
One of the most prevalent causes of primary hypothyroidism 
is autoimmune disorders like Hashimoto's disease, in which 
the thyroid is targeted by the immune system of the body, 
interfering with the thyroid hormones' normal activity [4]. Fetal 
hypothyroidism can be in the cases of maternal hypothyroidism. 
It requires cautious handling because this anomaly might impair 
brain development and lead newborns to develop compressive 
goiter. Thyroid cancer is the cause of morphological issues 
with the thyroid since it grows frequently during pregnancy. 
Similar to the effects of the hormone known as human chorionic 
gonadotropin (hCG), thyroid-stimulating hormone (TSH) 
exacerbates and amplifies its ramifications.
Search methodology.

The research articles issued by journals that are indexed in 
reputable, trustworthy, and authentic platforms were taken into 
consideration when creating this review article. Articles were 
processed using various systems and the review was structured 
to resemble the discussion part of a paper in which details are 
provided in simple sentences. Google Scholar, Web of Science 
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experience with hypothyroidism during childbirth [13]. TSH 
receptor antibodies come in two varieties: (TSH) receptor-
blocking antibodies and (TSH) receptor-stimulating antibodies. 
The fetal thyroid function is compromised because the placenta 
can be crossed by maternal receptor antibodies [14]. Figure 3 
shows how the fetus's thyroid gland regulates thyroid hormones.

Figure 2. Representation of prisma.

Figure 3. Thyroid hormone regulation in the growing fetus.

The growth, development, and intelligence of newborns are 
associated with maternal hypothyroidism.

By encouraging the creation of proteins, RNA, DNA and 
certain enzymes, the thyroid hormone advances embryonic 
development [19]. Tissue development, maturation and 
differentiation depend on it. Thyroid hormone is necessary 
for the proliferation of brain cells. The mother’s Thyroid 
gland hormone is important for the growth of the brain until 

and PubMed were the databases that were searched. Reviewable 
articles that were released in the last eight years were included. 
Among the requirements for inclusion were pregnant women 
who experienced hypothyroidism. Comorbid conditions like 
cardiovascular illness and other secondary diseases, along 
with hypothyroidism, are excluded factors. The key terms and 
quantity of papers are mentioned in (Figure 1A and Figure 1B). 
Figure 2 shows the representation of prisma.

Figure 1A. Key terms [Title/Abstract].

Figure 1B. Key terms [MeSH Terms]

Thyroid hormone during the developing fetus.
A significant number of endocrinologists raised public 

awareness of the consequences of maternal thyroid gland 
hormone insufficiency approximately 20 years ago [7]. The 
neurodevelopment of a child can be seriously impacted in 1999 
if pregnant women with hypothyroidism choose not to address 
their condition [8]. Thyroid hormone levels must be sufficient 
for proper embryonic growth. The infant's thyroid area develops, 
and it starts to produce hormones related to the thyroid about 10 
to 12 weeks of pregnancy. Thyroid hormone levels in the fetus's 
serum don't attain the adult range until 36 weeks of gestation 
[9]. The fetus is dependent upon the mother for hormone 
transportation because thyroid gland hormone can penetrate 
the placenta during the first trimester [10]. The thyroid gland is 
stimulated by the hCG hormone in the early stages of pregnancy 
[11]. Maternal serum thyrotropin values fall before rising again. 
Thus, there is a decrease in maternal serum thyrotropin values 
and an increase in free thyrotropin levels [12]. The birth of low 
weight babies are likely to be born if the mother had previous 
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the twentieth week of pregnancy. Throughout pregnancy's first 
and second trimesters, the brain grows. The fetus receives this 
hormone transplacentally since fetal thyroid follicle epithelium 
cells that are not developed cannot produce thyroid hormone 
after birth. While the consequences of a mother's thyroid gland 
hormone shortage third trimester of pregnancy might not be as 
bad as those of a mother's thyroid deficiency during the initial 
trimester, neuro-developmental problems can nonetheless 
result. Insufficient growth is observed in terms of cognitive and 
physical abilities, as well as reaction to outside stimuli when 
compared to offspring born to mothers who had healthy thyroid 
function during their whole pregnancy. Teeth and lengthy bones 
are formed by thyroid hormones [18].
Challenges and the physiological changes of the thyroid 
during pregnancy.

Thyroxine-binding globulin (TBG) increases throughout the 
first trimester and stays elevated during the second trimester. 
Higher levels of estrogen in mothers lead to sialylation and 
more importantly, decreased liver clearance, which increases 
TBG production. The mother's production of thyroid hormones 
is increased due to an increase in focus, which raises total T3 
and T4 levels and increases the mother's natural production 
of thyroid hormones. An increase in the mother's glomerular 
filtration rate causes the kidneys to excrete more iodide. Plasma 
iodide levels decrease as a result of this clearance and improved 
thyroxine metabolism. In both the 2nd and 3rd trimesters, 
there is an increase in T4 metabolism because of elevated 
placental deiodinases. To respond, the placenta is essential 
and controlling the mother's thyroid gland hormones during 
pregnancy [16]. The thyroid gland gradually shrinks back to its 
original size following childbirth; however, these variations in 
hormone levels cause the gland to vary in size. Based on the 
trimester and the remaining portion of the pregnancy, several 
metrics are employed to evaluate hypothyroidism. The placenta 
stores iodine together with the thyroid gland. The production 
of thyroid hormones by the fetus requires iodine. Thus, iodine 
is absorbed through the mother's iodine absorption [17]. The 
sodium/iodine symporter (NIS) is thought to regulate iodine 
input, while pendrin is thought to regulate outflow.
Factors related to the development of hypothyroidism 
in mothers and the metabolism of that condition during 
pregnancy.

Maternal hypothyroidism is caused by the following risk 
factors: goiter, a history of thyroid dysfunction, the presence of 
thyroid antibodies, being older than thirty, having a diagnosis 
of type 1 diabetes, a history of surgical removal of the thyroid, 
autoimmune thyroid disorder running in the family, obesity, 
medications like lithium or amiodarone and geographic iodine 
deficiency [15]. When placental deiodinases are present, 
maternal fT4 is converted to reverse tri-iodothyronine (rT3) and 
tri-iodothyronine (T3). Maternal T3 penetrates the fetal tissues 
earlier to the growth of the embryonic thyroid. Thus, thyroid 
hormones have a major authority on how the central nervous 
system develops.
Management and Therapy.

Every six to eight weeks throughout pregnancy, a thyroid 
function test is required [1]. In this case, treatment of 

hypothyroidism is necessary to avoid obstetric problems 
and infant neurodevelopmental difficulties. Since T3 cannot 
penetrate the placenta, levothyroxine (LT4) is administered as 
part of the treatment. There's a chance that T3 or T4 medication 
in combination will leave the fetus with insufficient thyroid 
hormone availability [23]. To keep the thyroid gland functioning 
normally throughout pregnancy, women who already have 
hypothyroidism before becoming pregnant should take more 
T4 than they did before becoming pregnant. Injections of 
levothyroxine thyroid gland hormone (LT4) are rarely used and 
should be given after dosage adjustment in cases of extreme 
unconsciousness or impaired oral feeding [24]. In several 
nations, screening for hypothyroidism is a common practice 
for asymptomatic expectant moms. Anti-thyroid drugs such as 
propylthiouracil or methimazole are used to treat autoimmune 
hyperthyroidism [28]. During pregnancy, anti-thyroid drugs 
can cross the placenta. Most fetuses will have sufficient thyroid 
hormone levels while pregnant provided that LT4 is dosed 
appropriately. While they can cross the placenta, maternal 
thyroid auto-antibodies do not affect the thyroid function of 
fetuses or newborns. Because high prenatal concentrations 
of thyroid hormones inhibit the hypothalamus-pituitary-
thyroid system, newborns born to moms having autoimmune 
hyperthyroidism can develop central hypothyroidism [11, 26]. 
For the mother and the unborn child to have enough iodine 
throughout pregnancy, the mother must consume more iodine. 
The daily recommended dietary requirement increases to 250–
300 mcg during pregnancy from 150 mcg. The pituitary gland 
secretes thyrotropin, or TSH as it is known. It causes the gland to 
produce more thyroid hormone and synthesize more of it. Serum 
TSH levels increase in low thyroid hormone concentrations 
and decrease in high thyroid hormone concentrations. Due 
to its great sensitivity as a thyroid function indicator, it is the 
recognized thyroid dysfunction screening test. [25].
Assessments.

Hypothyroidism is defined as an elevated TSH concentration 
above 10mlU/L or a standard blood thyroxin (T4) level with an 
increased stimulation of the thyroid concentration (either total 
or free). [3] Conclusions and implications from several studies 
on how maternal hypothyroidism affects fetal developmentare 
shown in Table 1.
Resulting from hypothyroidism in mothers.

Pregnancy can mimic several hypothyroidism symptoms, 
including weight gain, constipation, anxiety, fatigue and 
cramping in the muscles. As a result, it is harder to diagnose 
hypothyroidism throughout pregnancy. Neurological diseases 
and mental disability can arise from thyroid malfunction [20]. 
Some unfortunate expected outcomes that can occur include 
miscarriage, intrauterine death, preterm labor, preeclampsia, 
preterm delivery, gestational hypertension, eclampsia, 
gestational diabetes, fetal loss, placenta previa and placental 
ligation performed by abruption. There is evidence that babies 
born to hypothyroid moms have difficulties regarding verbal 
comprehension, focus, reading books, motor abilities and at 
last visual-spatial learning [21]. Within a cohort study, newborn 
jaundice was one of the most common results. There have been 
reports of urogenital anomalies, as well as Down syndrome, 
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hypocalcemia, respiratory distress, and cardiovascular 
abnormalities [22]. There has been evidence of the offspring's 
diminished motor and cognitive abilities.
Conclusion.

During pregnancy, hypothyroidism poses a serious risk to the 
unborn child as well as the mother. Infants are susceptible to 
a significant risk of developmental abnormalities and growth-
related obstacles to their physical and mental development. 

Given that a pregnant woman can be diagnosed with gestational 
hypothyroidism, a kind of hypothyroidism that develops 
throughout pregnancy and can exist before conception, it's 
critical to recognize the symptoms as soon as possible and 
receive the necessary therapy. Women who have experienced 
hypothyroidism should get treatment before attempting to 
become pregnant. They have to wait till the normalization 
of thyroid hormone level occurs. Women must wait a certain 
amount of time once their blood levels reach the intended limit 

Serial number Reference Goal of the research Implication Conclusion

1) [19]

To examine and record the 
relationship between pregnancy-
related hypothyroidism and the 
fetus's growth and development.

Premature birth is a major risk 
factor for hypothyroid mothers, and 
it might have an impact on their 
babies' cognitive and psychomotor 
growth.

Hypothyroidism during pregnancy 
alters the growth of the fetus, raises 
the risk of delivery, and affects 
metabolism.

2) [21]
To evaluate their outcomes observed 
in children of mothers with thyroid 
disorders.

Unbalanced metabolism in the fetus 
may result from the pregnant lady's 
thyroid disease.

The unborn child's health, metabolism, 
and chances of long-term illness are 
all impacted by maternal thyroid 
problems during pregnancy.

3) [6]
To comprehend the process via 
which gestational hypothyroidism 
develops.

Pregnancy-related iodine shortage 
and fluctuations in circulating 
estrogen are two prominent causes 
of gestational hypothyroidism.

Due diligence and research are 
necessary due to the complexity, 
impact, and management of 
gestational hypothyroidism.

4) [13]
To evaluate their relationship 
between birthweight and mother 
thyroid function.

Babies born with small gestational 
ages and low birth weights are the 
result of hypothyroidism in pregnant 
mothers.

Birth weight is influenced by 
the mother's thyroid function; 
subclinical hypothyroidism increases 
the chance of SGA.

5) [22]
To examine as well as comprehend 
the anomalies that babies born to 
mothers with hypothyroidism face.

Cardiovascular problems were 
among the most prevalent congenital 
abnormalities. neonatal jaundice and 
Low birth weight were among the 
other anomalies.

Pregnancies with hypothyroidism 
in Pakistan can result in congenital 
abnormalities and poor neonatal 
outcomes, which highlights the 
importance of prompt identification 
and treatment.

6) [27]

To examine that effects of your 
thyroid gland conditions on fetal 
growth, neurocognitive potential, 
and obstetrical outcomes in women 
who are pregnant.

Fetal neurodevelopment depends on 
the health of the mother's thyroid, 
yet there are possible obstetrical 
dangers.

The health of the fetus is affected by 
thyroid diseases; extensive research 
shows the significance of treatment

7) [10] To examine how thyroid hormones 
affect the fetus's neurodevelopment.

Infants with low developmental 
quotients and results are low 
thyroid function in the mother. It 
is associated with these infants' 
delayed cognitive development as 
well.

Thyroid hormones in the 
development of the central 
nervous system: a review with 
special attention to congenital 
hypothyroidism and mother therapy 
for better results.

8) [23] To investigate thyroid gland 
disorders during pregnancy.

LT4 treatment is required 
for pregnant women with 
hypothyroidism to prevent problems 
with embryonic neurodevelopment.

Pregnancy-related thyroid diseases 
need to be carefully managed for the 
sake of the mother and fetus, taking 
treatment options and any hazards 
into account.

9) [7]

To examine their relationship 
between preterm birth and 
subclinical hypothyroidism 
throughout pregnancy.

Compared to euthyroid women, 
mothers who had subclinical 
hypothyroidism were more likely to 
give birth prematurely.

The risk of preterm birth is increased 
by maternal hypothyroidism and 
hypothyroxinemia, which calls 
for careful management to ensure 
healthier pregnancies.

10) [28]

To discuss the difficulties 
and available treatments for 
hyperthyroidism during pregnancy, 
highlighting the importance of 
screening women who are expecting 
or who are planning a child.

The well-being of both the mother 
and the fetus depends on early 
screening and comprehensive 
therapy for thyroid problems during 
pregnancy.

For best results, screening for 
thyroid disorders during pregnancy 
is advised.

Table 1. Conclusions and implications from several studies on how maternal hypothyroidism affects fetal development.
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before becoming pregnant to avoid any negative side effects 
that could impair the developing baby's growth as a result of 
the drugs they are taking for treatment. When diagnosed with 
gestational hypothyroidism, mothers need to start treatment right 
once. Due to the incapacity and impossibility of iodizing salts in 
certain places, iodine is advised for residents living in regions 
with significant iodine deficiencies. For the healthy growth 
and development of their child, mothers need to be informed 
about the significance of thyroid gland hormones and how 
they work. Understanding the ways to spot the early warning 
symptoms in one is crucial. It is advisable to periodically check 
for appropriate blood hormone levels, particularly in the early 
stages of pregnancy. It is necessary to enable the monitoring and 
regulation of recommended medication dosages as well as the 
preservation of normal functioning.
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