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Abstract 

Pregnancy is a transformative period characterized by extensive physiological, psychological, and 

immunological changes, which play a critical role in the health of both the mother and the fetus. 

The immune system undergoes significant modifications to tolerate the fetus, an entity resembling a 

temporary histoincompatible allograft, with sex hormones such as progesterone (P4) and estrogen 

(E) modulating these changes. This review explores the intersection of endocrine autoimmunity and 

pregnancy, focusing on the physiological adaptations and their clinical implications for autoimmune 

disorders. 

The review highlights the unique role of progesterone in immune modulation, including its effects 

on Th1 and Th2 cell responses, and its influence on autoimmune disease activity. During 

pregnancy, hormonal shifts lead to immune system adaptations that often result in the remission of 

some autoimmune disorders but can exacerbate others postpartum. Autoimmune endocrine 

disorders, particularly thyroid disorders, are prevalent in women of reproductive age and 

significantly impact pregnancy outcomes. The review details the pathophysiology of autoimmune 

thyroid diseases, including Hashimoto's thyroiditis and Graves' disease, and their management in 

pregnant women. The risks associated with autoimmune thyroid disorders, such as miscarriage, 

preterm delivery, and postpartum thyroiditis, are discussed, along with guidelines for monitoring 

and treatment. 

The review also covers autoimmune primary adrenal insufficiency (Addison's disease) and its 

implications during pregnancy, including management strategies and associated risks. Additionally, 

it addresses the challenges of managing type 1 diabetes in pregnant women, emphasizing the 

importance of preconception care and ongoing management throughout pregnancy to optimize 

maternal and fetal outcomes. 
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In summary, this article provides a comprehensive overview of the interplay between endocrine 

autoimmunity and pregnancy, offering insights into the physiological, pathophysiological, and 

clinical aspects of managing autoimmune endocrine disorders during this critical period. 

 

Keywords: Pregnancy, immunological adaptation, autoimmune diseases, endocrine autoimmunity, 

progesterone, thyroid disorders, Hashimoto's disease, Graves' disease, postpartum thyroiditis, 

adrenal insufficiency, Type 1 diabetes 

 

Introduction:  

Pregnancy is a unique and transformative time in a woman’s life, marked by significant 

psychological, social, and physiological changes within a relatively short gestational period. From 

an immunological standpoint, the fetus is akin to a temporary histoincompatible allograft, capable 

of triggering a strong immune reaction. To ensure a successful pregnancy, the maternal body must 

adapt to these changes and suppress immune responses directed against the fetus. Sex hormones 

play a dual role in this process by supporting reproductive functions and modulating the immune 

system to protect the developing embryo (1). 

Due to these adjustments in the immune system, pregnancy can alter the clinical manifestation and 

progression of autoimmune diseases. Conversely, autoimmune disorders, particularly those 

affecting the endocrine system, can have a significant impact on the course of pregnancy (2). In this 

article, we aim to explore the physiological, pathophysiological, and clinical aspects of endocrine 

autoimmunity during pregnancy, as well as discuss specific considerations for pregnant women. 

 

Review 

Immune Modifications in Pregnancy and the Unique Role of Progesterone 

During human pregnancy, numerous physiological changes occur, especially with the development 

of the placenta, which functions as a temporary but highly active endocrine organ (3). The placenta 

produces several hormones, including placental growth hormone (pGH), insulin-like growth factor-

1 (IGF-1), human placental lactogen (HPL), growth-hormone-releasing hormone (GHRH), 

adrenocorticotropin (ACTH), estradiol, and progesterone (P4). Pregnancy involves a complex 

interaction of various placental and non-placental hormones, notably estrogens (E) and P4, with P4 

playing a vital role in sustaining a healthy pregnancy. The immune adaptations that occur during 

pregnancy influence not only the fetus's health but also the mother's entire immune profile, 

balancing T helper type 1 (Th1) and T helper type 2 (Th2) cells. P4 and E modulate the immune 

system through multiple systemic adaptations, which coincidentally affect the clinical course of pre-

existing autoimmune disorders. Sex steroids promote a Th2-specific response and suppress 

Th1/Th17 responses, leading to worsening Th2-type disorders and improvement in Th1/Th17-type 

disorders (4-6). 

Progesterone (P4) is produced in the adrenal glands and is significantly elevated by the corpus 

luteum during the luteal phase of the menstrual cycle. However, the production of P4 by the ovaries 

and placenta during pregnancy is substantially higher than in non-pregnant women. Recent research 

has demonstrated that P4 is essential not only for preparing the uterine lining for implantation and 

maintaining the cervix's structure but also, importantly, for modulating the maternal immune 

response to pregnancy by directly and indirectly inhibiting Th1 cell response and by blocking 

cytotoxic T cell and natural killer (NK) cell activity and proliferation (7-9). High levels of P4 

stimulate the production of progesterone-induced binding factor (PIBF) (10). Consequently, 

elevated PIBF levels promote the differentiation of CD4+ lymphocytes into Th2 cells, which 

produce anti-inflammatory cytokines such as interleukin 4 (IL-4), interleukin 5 (IL-5), and 

interleukin 10 (IL-10) (8). Recent studies show that P4 directly affects CD4+ T cell activation 

through altered transcription factor activity (11). 

During a normal pregnancy, a decline in Th1 action is accompanied by reduced production of pro-

inflammatory cytokines, such as interleukin 2 (IL-2), interferon gamma (IFN-γ), and tumor necrosis 
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factor alpha (TNF-α) (10). The balance between Th1 and Th2 cells promotes pregnancy by reducing 

the immune response and appears to be maintained primarily through CD4+CD25+ regulatory T 

cells (Tregs) (10). Treg expansion throughout pregnancy occurs due to fetal antigen presentation to 

immune cells and estrogen-stimulated expression of various chemokines, which is further enhanced 

by high estrogen levels (10). After delivery, the number of Tregs rapidly decreases, allowing Th1 

cells to become the dominant subgroup again, resulting in the release of pro-inflammatory cytokines 

and exacerbation of autoimmune diseases. P4 also suppresses the humoral response by inhibiting 

post-translational glycosylation of active immunoglobulins (11). 

Thus, the shift in the hormonal profile of pregnant women, particularly the significant increase in 

P4 levels, triggers a multi-level modification of immune activity. In practice, this can be observed in 

pregnant women with a history of autoimmune diseases. Diseases such as rheumatoid arthritis, 

multiple sclerosis, or systemic lupus erythematosus often go into remission during pregnancy but 

may flare up again after delivery (12). In addition to these broad adaptations, other changes occur, 

such as thymic involution, altered levels of complement factors and regulatory proteins, and 

modifications in the function of virtually all immune cell subtypes (13, 14). However, as this article 

focuses on the clinical aspects of endocrine autoimmunity during pregnancy, further discussion of 

these topics will be omitted. 

The most common autoimmune endocrine disorders in women of reproductive age are thyroid 

disorders, specifically Hashimoto's disease and Graves' disease, with women being at a significantly 

higher risk than men (15). After childbirth, postpartum thyroiditis may develop. Although primary 

adrenal insufficiency is less common, it can cause several complications. Large epidemiological 

studies have confirmed the link between thyroid disorders and various complications that can 

threaten the health of mothers, fetuses, and newborns (16). Thyroid dysfunction is associated with 

an increased risk of spontaneous abortion, preterm delivery, preeclampsia, and gestational diabetes 

mellitus (17). 

The pathogenesis of autoimmune thyroid disorders is driven by the activation of CD4+ 

lymphocytes, which can stimulate B lymphocytes to produce anti-thyroid antibodies (18). 

Autoimmune thyroid disorders (AITDs) are believed to result from Treg dysfunction, direct 

cytotoxicity, and cytokine-induced apoptosis of thyroid cells. The clinical presentation of AITDs 

can vary among patients, and thyroiditis can be associated with symptoms of either hypothyroidism 

or hyperthyroidism. These differences arise from the type of recognized antigens, the presence of 

stimulating or blocking antithyroid antibodies, the degree of glandular infiltration and destruction, 

and the extent of fibrotic changes within the thyroid. 

 

Thyroid Gland Autoimmune Disorders 

Thyroid antibodies, even in the absence of overt thyroid disorders, can negatively impact 

pregnancy. Antibodies such as anti-thyroperoxidase (ATPO) and anti-thyroglobulin (ATG) are 

detected in approximately 5-14% and 3-18% of pregnant women, respectively (1). Studies show 

that euthyroid women with these antibodies have a higher risk of spontaneous miscarriage, preterm 

delivery, progression to hypothyroidism, and postpartum thyroiditis (18–22). Although the precise 

mechanisms are not entirely understood, several theories have been proposed. One suggests that the 

presence of antithyroid antibodies may indicate a broader autoimmune response, which could 

contribute to obstetric complications (19). This is supported by data showing increased levels of 

CD5+CD20+ B lymphocytes—key players in autoimmunity—in women who have experienced 

miscarriages (1). Another theory points to elevated thyrotropin (TSH) levels in women with positive 

antithyroid antibodies, suggesting that these women may have insufficient thyroid hormone levels 

to meet the increased demands of pregnancy. A third hypothesis links these antibodies with reduced 

fertility, particularly in older women (20). Additionally, ATPO has been found to enhance IL-2 

production and natural killer (NK) cell activation. The discovery of thyroid peroxidase in the 

endometrium and placenta also provides a possible explanation for the increased miscarriage risk 

associated with ATPO positivity (21). 
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Despite research showing a decrease in antithyroid antibody levels during pregnancy, women with 

autoimmune thyroiditis still tend to have higher TSH levels compared to those without antibodies 

(22). Although ATG and ATPO can cross the placenta, they do not cause thyroid disorders in the 

fetus. Many changes seen during pregnancy can be attributed to altered regulatory T cell (Treg) 

activity, which increases during pregnancy and decreases postpartum (5, 8, 15). 

Given the increased risk of pregnancy complications associated with antithyroid antibodies, there 

has been debate over whether early thyroid hormone supplementation in euthyroid women with 

these antibodies might be beneficial. Recent studies suggest that administering low-dose 

levothyroxine (LT4) (50 mg daily) to euthyroid pregnant women with confirmed autoimmune 

thyroid disease (AITD) does not improve outcomes related to infertility or miscarriage (23). 

Current guidelines recommend that women with a history of autoimmune thyroid disease who 

become pregnant should have their thyroid function closely monitored. Pregnant women with 

positive antithyroid antibodies should have their TSH levels checked every four weeks until mid-

pregnancy and once more around the 30th week, due to the increased risk of developing 

hypothyroidism (23). 

Positive ATPO status is a known risk factor for postpartum thyroiditis and subsequent persistent 

hypothyroidism, with postpartum thyroiditis affecting up to 30-50% of patients with circulating 

ATPOs (15). Therefore, thyroid function should be assessed 6-8 weeks after delivery in women 

with confirmed ATPO positivity (24). 

 

Hypothyroidism (Hashimoto’s Thyroiditis) 

Hashimoto's disease is the leading cause of hypothyroidism in young women when there is no 

iodine deficiency in the region. During pregnancy, the demand for thyroid hormones significantly 

increases, up to 50% above baseline levels. This heightened requirement raises the likelihood of 

developing hypothyroidism in women with positive anti-thyroid peroxidase (ATPO) and/or anti-

thyroglobulin (ATG) antibodies; even if the antibody levels spontaneously decrease. Due to 

increased estrogen levels during pregnancy, the liver produces more thyroxine-binding globulin 

(TBG), and there is a change in deiodinase activity (15, 23). Consequently, pregnant women with 

autoimmune thyroid conditions can develop subclinical or overt hypothyroidism. 

Subclinical hypothyroidism, characterized by elevated thyroid-stimulating hormone (TSH) levels 

while free thyroxine (fT4) remains within normal ranges, is the most prevalent thyroid disorder in 

pregnancy, affecting 2.5% of pregnant women. Up to 60% of women with subclinical 

hypothyroidism have positive antithyroid antibodies. In contrast, overt hypothyroidism, defined by 

elevated TSH and reduced fT4 levels, is less common, occurring in 0.2-0.5% of pregnancies (25). 

Hypothyroidism during pregnancy is associated with numerous maternal and fetal complications, 

including miscarriage, preterm delivery, gestational hypertension, preeclampsia, low birth weight, 

placental abruption, and postpartum hemorrhage (26). If left untreated, overt hypothyroidism in 

mothers can lead to lower intelligence quotient in their children. Although subclinical 

hypothyroidism may increase the risk of adverse pregnancy outcomes, the available data is not 

consistent (27, 28). 

Symptoms of hypothyroidism are often subtle and may be masked by pregnancy. The most frequent 

symptoms include fatigue, drowsiness, constipation, weight gain, cold intolerance, and dry skin. 

Diagnosing hypothyroidism in pregnant women is based on elevated TSH and reduced fT4 levels, 

adjusted for gestational age and population-specific reference ranges (29). 

Current guidelines recommend immediate levothyroxine (LT4) replacement for all cases of overt 

hypothyroidism during pregnancy. Pregnant women with subclinical hypothyroidism and an 

autoimmune thyroid disorder should also begin thyroid hormone therapy; the diagnosis should be 

based on reference ranges appropriate for the specific population (30). Women who were being 

treated for hypothyroidism before becoming pregnant typically require a 30-50% increase in LT4 

dosage, depending on the extent of thyroid damage and the duration of their condition. The target 

TSH level should be between the lower limit of the assay’s reference range and 2.5 mU/ml (29, 33). 
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Women on LT4 therapy should have their TSH levels checked every four weeks until mid-

pregnancy and at least once around the 30th week (30). 

 

Hyperthyroidism (Graves’ Disease) 

Graves’ disease (GD) is the leading cause of autoimmune hyperthyroidism in pregnant women, 

accounting for approximately 85% of cases (1). The disease results from the production of 

autoantibodies that stimulate thyroid-stimulating hormone (TSH) receptors, known as TSH receptor 

antibodies (TSAbs). These antibodies cause the thyroid follicular cells to grow and become 

overactive, leading to excessive thyroid hormone production (19). GD-related hyperthyroidism is 

present in about 0.2% of all pregnancies (31). When hyperthyroidism occurs during pregnancy, it 

can lead to complications such as high blood pressure, heart failure, premature labor, preeclampsia, 

and a hypermetabolic state around the time of delivery (32). This condition also poses risks to the 

fetus, including low birth weight, congenital anomalies, increased perinatal mortality, and fetal 

hyperthyroidism if TSAbs cross the placenta. As a result, women diagnosed with GD are advised to 

delay pregnancy until their thyroid levels are normalized (33). 

The likelihood of hyperthyroidism recurrence is higher in patients with persistently low TSH levels 

despite antithyroid treatment, those who received antithyroid medications for less than six months, 

those needing more than 5-10 mg of thiamazole daily, those with symptoms of thyroid eye disease, 

those with large goiters, and those with elevated TSAb levels. For patients at high risk of disease 

recurrence, antithyroid medication should be continued throughout the first trimester of pregnancy 

(34).  

Some common signs and symptoms of hyperthyroidism, such as weight loss or failure to gain 

weight, goiter, eye disease related to thyroid, palpitations, and diarrhea, can resemble typical 

pregnancy symptoms (32). Hyperthyroidism associated with GD often intensifies in the first 

trimester, likely due to high TSAb levels early in pregnancy. Additionally, human chorionic 

gonadotropin (hCG) can stimulate thyroid hormone production until about 16-18 weeks of 

gestation. As pregnancy advances and the immune system adjusts, TSAb levels typically decrease, 

leading to a milder course of hyperthyroidism. These allow for a reduction in the dosage of 

antithyroid medications or even complete discontinuation in the latter half of pregnancy. However, 

hyperthyroidism can return after childbirth, affecting around 40% of women with GD (35). 

If TSH levels are low during pregnancy, testing for total thyroxine (TT4), free thyroxine (fT4), and 

triiodothyronine is necessary (22). Hyperthyroidism in pregnant women is diagnosed biochemically 

through the characteristic pattern of suppressed TSH and elevated thyroid hormones. All test results 

should be interpreted with consideration of the specific population being tested. For a definitive 

diagnosis of GD, the presence of TSAbs must be confirmed. Determining the TSAb titer is essential 

because it not only establishes the cause of hyperthyroidism but also helps assess the risk of fetal 

hyperthyroidism, as these antibodies can cross the placental barrier. Fetal hyperthyroidism due to 

maternal TSAbs typically develops after the 20th week of pregnancy. Women with positive TSAbs 

early in pregnancy should have follow-up testing between 18-22 weeks of gestation to evaluate the 

risk of fetal hyperthyroidism and again between 30-34 weeks to assess the risk of neonatal 

hyperthyroidism. 

Subclinical hyperthyroidism does not require immediate initiation of antithyroid medications. 

However, many women with GD may eventually develop overt hyperthyroidism and need 

appropriate treatment. Propylthiouracil (PTU) is the preferred medication during the first trimester 

of pregnancy (30, 34). After fetal organogenesis is complete at around 16 weeks of gestation, PTU 

can be switched to thiamazole. The treatment goal should be to use the lowest effective dose of 

antithyroid medications, targeting TT4/fT4 levels at the upper limit of the normal range for 

pregnant women. Initially, thyroid function in pregnant women with hyperthyroidism should be 

monitored every 2-4 weeks. Once target hormone levels are achieved, monitoring can be reduced to 

every 4-6 weeks. Antithyroid treatment can often be discontinued entirely in about 20-30% of 

patients by the third trimester or when they enter remission (36). 
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Postpartum Thyroiditis 

Postpartum thyroiditis (PPT) is defined by temporary disruptions in thyroid function that begin 

within the first year following childbirth, miscarriage, or an induced abortion. This condition often 

develops in women who already have an autoimmune thyroid disorder. PPT is observed in up to 33-

50% of women who test positive for anti-thyroid peroxidase antibodies (ATPO) (37). PPT can 

occur in women who were euthyroid before pregnancy and had never been treated with 

levothyroxine (LT4), as well as in those with hypothyroidism who were receiving LT4 for 

subclinical or overt hypothyroidism. However, PPT is ten times more likely in women who were 

euthyroid before conception (36). Furthermore, euthyroid women at the start of their pregnancy, 

regardless of LT4 supplementation status, have a fourfold increased risk of developing PPT 

compared to women whose TSH levels were above the normal range (37). 

PPT is primarily an inflammatory condition that causes the thyroid gland to release excessive 

hormones due to cell damage. The progression of PPT is typically triphasic, beginning with a 

hyperthyroid phase, followed by a hypothyroid phase, and eventually leading to a return to normal 

thyroid function (euthyroidism). In some cases, the thyroid dysfunction may present in just two 

phases: an initial hyperthyroid or hypothyroid phase followed by euthyroidism. The hyperthyroid 

phase usually appears between 2 and 6 months after childbirth. It may be completely asymptomatic 

or present with mild symptoms such as fatigue, irritability, heart palpitations, and weight loss. The 

hypothyroid phase generally develops between 3 and 13 months postpartum and is often more 

noticeable, with symptoms including dry skin, cold intolerance, and difficulty concentrating. PPT 

progresses to permanent hypothyroidism in about 10-20% of cases (37). 

It's essential to distinguish the hyperthyroid phase of PPT from a recurrence of hyperthyroidism due 

to Graves' disease (GD). Unlike GD-related hyperthyroidism, the hyperthyroid phase of PPT does 

not require treatment with antithyroid medications; beta-blockers can effectively manage the 

symptoms. TSH levels should be monitored every 6-8 weeks to detect the onset of the hypothyroid 

phase. If symptoms of hypothyroidism develop, LT4 supplementation may be necessary, with 

thyroid function being reassessed every 4-8 weeks until it stabilizes. The need for continued LT4 

treatment should be reconsidered after 12 weeks of therapy. 

 

Primary adrenal insufficiency 

Autoimmune primary adrenal insufficiency, commonly referred to as Addison's disease (AD), 

predominantly affects women of childbearing age. The occurrence of AD among pregnant women 

appears to be increasing. A cohort study examining 7.7 million births in the United States reported 

an initial incidence rate of AD in pregnant women of about 5.5 per 100,000, which rose to 9.6 per 

100,000 over the following nine years (38). While adequately managed AD does not typically 

impair fertility, it is frequently associated with other autoimmune conditions, such as type 1 

diabetes or autoimmune thyroiditis, which can negatively impact maternal health, fertility, and 

pregnancy outcomes (39). AD presents significant risks for the mother, including the potential for a 

life-threatening adrenal crisis. Additionally, a review of perinatal complications in women with AD 

compared to healthy women indicated a higher frequency of premature delivery, cesarean sections, 

delayed wound healing, infections, thromboembolic events, blood transfusions, and extended 

hospital stays (37). 

AD generally progresses slowly over several years, with a gradual onset. The presence of anti-21-

hydroxylase antibodies in a patient’s blood can serve as an early indicator of developing AD, 

detectable even before clinical symptoms manifest. The autoimmune aspect of AD is linked to 

autoreactive CD8+ T cells targeting peptides of the 21-hydroxylase enzyme (40). 

It is uncommon for AD to first present during pregnancy; the condition is typically diagnosed 

earlier, allowing for proper management that supports conception. Diagnosing AD during 

pregnancy is challenging due to the overlap of its symptoms with those of a normal pregnancy. 

Common symptoms include nausea, vomiting, fainting (due to low blood pressure), and 

hyperpigmentation of the nipples, areolas, and skin. Signs particularly indicative of low 
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glucocorticoid levels include insufficient weight gain relative to pregnancy, abdominal pain, 

orthostatic hypotension, rapid heart rate, low sodium levels, low blood sugar, increased 

lymphocytes, and elevated eosinophils. Pregnancy naturally leads to increased circulating cortisol 

and adrenocorticotropic hormone (ACTH), complicating standard endocrine diagnostics. A morning 

cortisol level below 3 mg/dl confirms AD, while a level above 19 mg/dl rules it out. In uncertain 

cases, a synthetic ACTH stimulation test, commonly used in the general population, may be 

conducted as a follow-up (41). 

Management of AD requires immediate and continuous supplementation with glucocorticoids and 

mineralocorticoids. Hydrocortisone is the preferred glucocorticoid because it does not cross the 

placenta and does not suppress the fetal adrenal glands. During the first and second trimesters, 

hydrocortisone replacement can typically be maintained at the usual dose (15-30 mg daily, divided 

into two or three doses). After the 24th week of pregnancy, doses are often adjusted and increased 

by 20-40% to account for the natural rise in cortisol seen in healthy pregnancies (42). 

Fludrocortisone, a synthetic mineralocorticoid, can be administered in the same manner as in the 

general population, at 0.05-0.2 mg daily, with careful monitoring of blood pressure and serum 

electrolytes. Both vaginal delivery and cesarean section in patients with AD require increased 

glucocorticoid supplementation. A dose of 100 mg of intravenous hydrocortisone should be given 

promptly during labor, and if a cesarean section is performed, an additional 100 mg should be 

administered intravenously every 6 hours. The increased need for hydrocortisone generally persists 

for up to two days postpartum, after which doses can be gradually reduced to the standard 

maintenance level (43, 44). 

 

Type 1 Diabetes and Pregnancy 

The global prevalence of diabetes mellitus, including all its forms, is on the rise. Diabetes is a 

frequent metabolic disorder that complicates pregnancies. Historically, pregnancies complicated by 

type 1 diabetes were associated with particularly poor outcomes. While there have been significant 

improvements over the last 20 years, there is still much progress to be made. The number of 

pregnant women with pre-existing diabetes is increasing, primarily due to a rise in type 2 diabetes 

cases, but type 1 diabetes cases are also increasing. Generally, type 1 diabetes represents about 5% 

to 10% of all diabetes cases outside of pregnancy, and when combined with type 2 diabetes, it 

accounts for around 10% of diabetic pregnancies (45). Managing diabetes in pregnancy is a 

complex process that ideally starts before conception. Different stages of pregnancy require specific 

attention when managing diabetic pregnancies. Diabetes, especially type 1, presents unique 

challenges during pregnancy. However, with proper education, vigilant monitoring, and advanced 

therapeutic approaches, women with diabetes can achieve healthy pregnancies. Ensuring a 

successful pregnancy for women with diabetes involves careful attention to diet, blood sugar 

control, managing metabolic stresses, and early detection and monitoring of potential complications 

(46). 

 

Conclusion 

In conclusion, the intricate interplay between pregnancy and autoimmune endocrine disorders 

underscores the necessity for vigilant management and tailored care throughout gestation. The 

physiological changes accompanying pregnancy—marked by significant hormonal shifts and 

immune adaptations—can markedly influence the course and outcomes of autoimmune endocrine 

conditions such as thyroid disorders, adrenal insufficiency, and type 1 diabetes. Understanding 

these dynamic interactions is crucial for optimizing maternal and fetal health. Early diagnosis, close 

monitoring, and appropriate therapeutic interventions can mitigate risks and improve outcomes for 

both mother and child. As our knowledge of these interactions evolves, continued research and 

individualized care strategies will be essential to address the complex needs of pregnant women 

with autoimmune endocrine disorders, ensuring better health outcomes and quality of life 
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