
Journal of Neonatal Surgery 

ISSN(Online): 2226-0439 
Vol. 14, Issue 7s (2025) 
https://www.jneonatalsurg.com 

 

 

   
 

pg. 529 
 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 7s 

 

The Interplay of Thyroid Dysfunction and Gestational Diabetes Mellitus: A Comprehensive 

Review 

 

Seema G.*1, Dr. Revathi R*2, Dr. N. K. Thulaseedharan3 

*1Assistant professor of Biochemistry, KMCT Medical College, Kozhikode 673602, Kerala, India. 

PhD. Research Scholar, Sri Balaji Vidyapeeth (Deemed to be University), Pondicherry. 

*2Associate Professor of Biochemistry, Sri Sathya Sai Medical College and Research Institute, SBV Chennai Campus, Sri 

Balaji Vidyapeeth (Deemed to be University), Pondicherry. 
3Professor and Head of General Medicine, KMCT Medical College, Kozhikode 673602, Kerala, India. 

Email ID: dr.thulaseedharan@gmail.com  

*Corresponding Author: 

Email ID: seema1301@gmail.com   

https://orcid.org/0009-0008-5582-7861  

Email ID: revathimail87@gmail.com  

https://orcid.org/0009-0002-7703-7429  
 

00Cite this paper as: Seema G., Dr. Revathi R, Dr. N. K. Thulaseedharan, (2025) The Interplay of Thyroid Dysfunction and 

Gestational Diabetes Mellitus: A Comprehensive Review. Journal of Neonatal Surgery, 14 (7s), 529-538. 

ABSTRACT 

Background: Gestational diabetes mellitus (GDM) and thyroid dysfunction are dual conditions that are common during 

pregnancy and have a substantial impact on the health of both the mother and the fetus. Even while the effects of each 

condition are becoming more well acknowledged, little is known about how these two disorders interact. 

Objective: This thorough analysis attempts to clarify the connection between GDM and thyroid dysfunction by investigating 

how each affects pregnancy outcomes, diagnostic techniques, and treatment plans. 

Methods: Studies with an emphasis on their epidemiology, pathophysiology, and clinical consequences were chosen for 

inclusion because of their applicability to GDM and thyroid diseases. In order to offer a comprehensive view of the state of 

knowledge and practice today, both observational and interventional research were included. 

Results: The study emphasizes how thyroid dysfunction, namely hypo- and hyperthyroidism, on the other hand, by 

modifying thyroid hormone levels and metabolic control, GDM make thyroid dysfunction worse. The impact of these 

disorders on outcomes for mothers and fetuses, including preterm delivery, neonatal problems, and preeclampsia, is covered 

in the review. The timing and techniques for thyroid function screening in GDM pregnant women are among the diagnostic 

procedures that are assessed. The necessity of coordinated treatment is emphasized as current therapy approaches for 

coexisting thyroid dysfunction and GDM are examined. 

Conclusions: Thyroid dysfunction and GDM have a complex and reciprocal interaction, thus diagnosis and therapy must be 

done carefully. Optimizing outcomes for mother and child requires multidisciplinary care in addition to enhanced screening 

and monitoring techniques. In order to enhance pregnancy outcomes for women who are impacted, future research should 

concentrate on clarifying the processes underlying this interaction and creating focused therapies. 
 

Keywords: Thyroid hormones in pregnancy, Insulin sensitivity, Thyroid dysfunction, Gestational diabetes mellitus, and 

Maternal-fetal outcomes. 

1. INTRODUCTION 

The risk of GDM has been found to be highly correlated with hypothyroxinemia as well as overt and subclinical 

hypothyroidism [1,2]. Dyslipidemia has been found to be a distinct predictor of GDM, and it has also been connected to 

insulin confrontation and β-cell dysfunction in pregnancy mothers [4,5]. Additionally, there has been evidence to suggest 

that thyroid dysfunction may potentially increase the incidence of dyslipidemia [6,7]. Thus, more research is required to fully 

understand how thyroid dysfunction and dyslipidemia affect the risk of gestational diabetes.  
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Risks include pre-eclampsia, Caesarean section pregnancy termination, and gestational hypertension are associated with 

maternal gestational diabetes mellitus (GDM) [9]. Between 9% and 25% of pregnant women worldwide suffer with 

gestational diabetes mellitus (GDM), a prenatal condition that is on the rise [10]. In addition to a hike rate of cesarean 

delivery, blocked articulatio humeri, and the time that begins right after a woman gives birth and lasts about six weeks, it is 

likely linked to a number of unfavorable birth outcomes, including macrosomia, fetal evolution limit, fetal distress, and 

babies born alive before 37 weeks of pregnancy are completed [11]. It has become a significant public health problem and 

presents a considerable risk to the health of mothers and their children [12,13].   

After diabetes, thyroid illness is the most frequent endocrine problem affecting expectant mothers. Pregnancy and fetal 

development may be impacted by hypothyroidism (underactive thyroid) or hyperthyroidism (overactive thyroid). For the 

sake of both mother and child, it is imperative that expectant mothers with thyroid problems regularly monitor their status 

and work with their healthcare professional to ensure a successful pregnancy. Women have a frequency of between 0.5% 

and 2% of hyperthyroidism in iodine-deficient civilizations, which is ten times higher than that of men [14].  

The determination of this review is to expression at the connection among gestational diabetes and thyroid disorders. 

Researchers have discovered erratic results from past studies. A correlation between hypothyroidism and the incidence of 

GDM has been shown in certain investigations [15]. However, several research have not shown any meaningful association 

[16]. Understanding the connection between thyroid issues and GDM is essential for prompt diagnosis and better treatment 

options. This study looked at the relationship among thyroid hormone and gestational diabetes. 

Both illnesses are strongly related conditions. Numerous studies have shown that those with diabetes mellitus are more likely 

to have thyroid issues, and vice versa. We assess our present understanding of how food intake, glucose, and lipid metabolism 

in target tissues like the liver, white and brown adipose tissue, pancreatic b cells, and skeletal muscle are regulated by thyroid 

hormone, both centrally and peripherally. 

2. METHODS 

The study offers an examination of data on the etiology, diagnosis, therapy, and epidemiology of GDM that are currently 

accessible in the literature. Appraisals, innovative studies, and meta-examines issued in English during the previous ten years 

served as the study's foundation.  

Between January 1, 2015, and June 31, 2024, the literature was searched using PubMed, Cochrane, Web of Science, and 

Grey Report. Me-SH standings like "thyroid diseases," "hypothyroidism," "thyrotoxicosis," "hyperthyroidism," "anti-thyroid 

drugs," "carbimazole," "methimazole," "propylthiouracil," "thyroiditis," "post-partum thyroiditis," "autoimmune thyroid 

disease," "non-thyroidal illness," "thyroid function tests," "congenital malformations," and "neurodevelopmental defects" are 

examples of Me-SH phrases that relate to these topics. The following phrases were mentioned: "insulin resistance," 

"hyperglycemia," "glucose intolerance," "prevalence," "incidence," "behavioral treatment," and "pregnancy induced 

diabetes." Apart from searching for personally maintained references, the references of the articles that were included were 

examined to identify any other publications that could have been missed during the previously described database searches. 

When available, meta-analyses and randomised systematic reviews were given priority. When applicable, we included case 

reports along with non-randomized and retrospective research.  

Thyroid hormones in pregnancy 

The thyroid gland secretes tetraiodothyronine (T4), or thyroxine, about 94% of thyroid hormones, and triiodothyronine (T3), 

or about 6% of thyroid hormones (Fig. 1). Additionally, some of the T3 generated peripherally enters the bloodstream again. 

[17,18]. Thyroxine-binding globulin (TBG) is the main serum carrier protein to which most T4 and T3 are linked. Thyroxine 

(T4): Hormonal changes produce a rise in the synthesis of thyroid-binding globulin (TBG) and an increase in total T4 levels. 

Since free T4 is not bonded to proteins, its levels may stay constant or marginally fluctuate. T3: Triiodothyronine levels have 

the potential to rise as well. Variations in T3 levels can be a sign of thyroid function, as can the ratio of free to total T3. 

Thyroid-Stimulating Hormone (TSH): Human chorionic gonadotropin (hCG), which affects the thyroid similarly to TSH, 

causes TSH levels to normally drop in the early stages of pregnancy. TSH levels might fluctuate throughout the second and 

third trimesters but often return to normal. Maternal TSH levels are normally within acceptable limits throughout pregnancy; 

however, because of increased levels of hCG and its cross-reactivity with TSH receptors, they may decrease in the first 

trimester [19]. Maternal Health: During pregnancy, thyroid hormones are critical for preserving metabolic balance and 

general health. They have an impact on mood, cognitive function, energy levels, and metabolic regulation. Fetal 

Development: The fetus depends on the mother's thyroid hormones for general growth and brain development throughout 

the first trimester. The fetal thyroid gland starts to operate and produce hormones on its own around the second trimester. 
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Fig. 1. Pregnancy and the hypothalamic-pituitary-thyroid axis 

Insulin sensitivity 

Similar to type 2 diabetes, reduced insulin production in relation to the patient's demands and insulin resistance are important 

factors in the pathophysiology of GDM. (Fig. 2) Obese and lean women with GDM are observed [20]. Irrespective of their 

pre-pregnancy BMI, pregnant women with gestational diabetes had lower adiponectin concentrations than pregnant women 

without abnormalities in carbohydrate metabolism [22]. During pregnancy, there is an increased demand for insulin to 

manage the higher blood glucose levels that arise due to insulin resistance. The pancreas needs to produce more insulin to 

keep glucose levels within the normal range. In some women, the pancreatic beta cells are unable to produce enough insulin 

to overcome the increased resistance. This results in elevated blood glucose levels, leading to GDM. Both GDM and type 2 

diabetes are characterized by insulin resistance. In type 2 diabetes, this resistance is chronic and often develops over time, 

while in GDM, it occurs during pregnancy. Both conditions involve an eventual dysfunction of pancreatic beta cells, though 

in GDM, this dysfunction is typically temporary and resolves after delivery, whereas in type 2 diabetes, it tends to be a long-

term issue. Risk factors such as obesity, a sedentary lifestyle, and genetic predisposition are common to both GDM and type 

2 diabetes. Women with a history of GDM are at an increased risk of developing type 2 diabetes later in life. Research has 

demonstrated that reduced adiponectin levels throughout the first and additional trimesters of pregnancy are indicative of an 

augmented risk of rising diabetes [23].  
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Fig. 2. Connection of diabetes mellitus with risk of reproductive impairment in females 

The physiopathology of diabetes mellitus during pregnancy and thyroid issues  

Thyroid function and glucose metabolism are significantly impacted by physiological hormonal changes that occur during 

pregnancy. After this point, prolactin, cortisol, human placental lactogen (hPL), and human placental growth hormone 

(hPGH) stimulate the feto-placental unit to consume glucose. As a result, a catabolic condition is produced in which insulin 

resistance and hepatic gluconeogenesis steadily increase (to around 30% and 50% by late gestation, respectively) [24,28]. β-

cell hypertrophy is a consequence of increased insulin production to maintain euglycemia, which is brought on by the stress 

these metabolic modifications place on the β-cells. β-cell dysfunction and/or pre-pregnancy insulin resistance can cause a 

GDM [29]. 

Pregnancy also has a major result on the thyroid gland's structure. First, elevated heights of human chorionic gonadotropin 

(hCG) in the blood alter the steady-state balance of thyroid hormones prior to pregnancy due to their thyrotropic activity. 

Moreover, there is an increase in the placenta's iodothyronine deiodination activity and the blood concentration of T4-binding 

globulin [25,30]. Thyroid volume is seen to rise due to hCG stimulation during pregnancy. But in areas where iodine 

deficiency is common, it may cause permanent goiter. In the meanwhile, the daily need for iodine has increased by almost 

50%, and the production of thyroid hormones has increased by approximately 50%. Table 1 shows that whereas euthyroid 

adults with modest thyroid problems prior to pregnancy may have varied degrees of thyroid malfunction, women without 

thyroid sickness may find these physiological changes to be manageable.  

Table: 1. Important guidelines for thyroid monitoring in people with diabetes mellitus 

Rules 

 

Diabetic screening guidelines 

 

Remarks 

 

The 2017 American Thyroid 

Association Rules [39] address the 

analysis and action of thyroid 

disease throughout pregnancy and 

the postpartum period. 

Serum TSH should be measured at 

baseline in high-risk women; if 

TSH is 2.5–10 m U/L, reflex anti-

TPO should be used. 

T1DM is regarded as dangerous. 

Nothing particular to say about 

T2DM 

Cosponsored by the American 

Thyroid organization and the USA 

Association of Medical 

Thyroid palpation and serum TSH 

dimension at starting point and on 

a frequent basis in those with type 

Nothing particular to say about 

T2DM 
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Endocrinologists, the 2012 

Clinical Practice Guidelines for 

Hypothyroidism in Grown person 

[43] 

1 diabetes, particularly in the 

presence of goiter or autoimmune 

illness 

 

The British Thyroid Association 

and the Association of Scientific 

Biochemistry Guiding principle 

published the 2006 UK Rules for 

the Use of Thyroid Function Tests 

[42]. 

TFT for T1DM at baseline and 

yearly. TSH, FT4, anti-TPO, and 

preconception were evaluated in 

T1DM patients at booking and 

three months after delivery. TFT at 

the beginning of T2DM 

Tests every year are not advised for 

T2DM. 

 

2015 NICE Adult Type 2 Diabetes 

Standard: 

The National Institute of 

Healthcare and Fineness [40] 

discusses management. 

Palpation of the thyroid upon 

presentation. Anti-TPO, anti-TG, 

and TSH testing are advised at the 

time of T1DM diagnosis. Regular 

follow-up if symptoms point to TD 

Thyroid function monitoring in 

T2DM is not mentioned. 

 

The American Diabetes 

Association released its 2017 

Values of Medicinal Maintenance 

in Diabetes [41]. 

TFT yearly and at baseline in 

T1DM patients 

 

Not a word about thyroid function 

monitoring in GDM or T2DM. 

 

Situation Declaration on Diabetes 

Mellitus and Thyroid Illnesses: 

Guidelines for Medical Exercise, 

Italian Association of Clinical 

Endocrinologists and Italian 

Association of Scientific 

Diabetologists [44] 

 

TFT during DKA after a thorough 

assessment Reassessing newly 

discovered hyperglycemia in 

individuals with hyperthyroidism 

Serum TSH test for diabetic 

individuals with SCH who have 

recurrent hypoglycemia; TSH 

should be checked every six 

months. 

It is not advised to do routine 

thyroid gland ultrasound screening 

when T2DM is diagnosed. 

 

 

Research conducted on women who are not pregnant indicates a strong connection between glucose homeostasis and thyroid 

function. First, compared to the general population, individuals with type 2 diabetes who are not pregnant and have the 

disease have a greater prevalence of thyroid dysfunction, according to many epidemiologic research [32]. However, a number 

of studies indicate that even when thyroid hormone levels in adult people are slightly off the normal range, there may still be 

metabolic consequences[33,34]. Based on the previously mentioned information, one could hypothesize that thyroid 

dysfunction, uniform if it is subclinical, could promote an insulin-resistant state during pregnancy, which could contribute 

to the development of gestational diabetes mellitus in the later stages of pregnancy [37]. A persuasive argument about the 

placenta's critical role as a fetal endocrine organ emerges concerning the likely physio-pathological relationship among GDM 

and GTD. The placenta is essential in decisive insulin confrontation throughout prenatal period because it secretes hormones 

and cytokines into the mother's circulation, including hCG, hPL, and hPGH [26,38]. Furthermore, the placenta acts as the 

main barrier between the surroundings of the mother and the fetus and regulates the amount of nutrients that reach the 

embryo. 

Diabetes mellitus with pregnancy and thyroid issues have an influence on similar pregnancy-related 

outcomes 

The pregnancy consequences of the two illnesses are abridged in Table 2. The Hyperglycemia and Adverse Pregnancy 

Outcome (HAPO) Study [46] found that motherly hyperglycemia upsurges the difficulties of opposing pregnancy results for 

together the mother and the newborn, including preeclampsia, cesarean section, and premature delivery. For the newborn, 

this includes macrosomia, shoulder dystocia, neonatal hypoglycemia, intensive neonatal care, and hyperbilirubinemia. Table 

2. Indeed, diverse GDM subtypes and/or upsurges in diverse OGTT parameters (fasting, 1 h, or 2 h post-load) may have 

dissimilar prognostic consequences when it comes to negative pregnancy outcomes [58,60]. Managing GDM can help 

prevent these effects, at smallest amount in part [47,48,49].  

The efficacy of diagnosing and treating aberrant glucose metabolism in the early stages of pregnancy is not well-established. 

Numerous variables, such as small sample sizes, variation in the age, BMI, and ethnicity of the populations under study, and 

various screening techniques with variable diagnostic thresholds, can be ascribed to this [50,51,52]. A sub-group examination 



Seema G., Dr. Revathi R, Dr. N. K. Thulaseedharan 
 

pg. 534 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 7s 

 

of hearings that achieved a worldwide showing, rather than only counting GDM high-risk women, revealed a lesser 

percentage of large-for-gestational-age with early screening and treatment for GDM [54]. However, a recent meta-analysis 

related the outcomes of all the trials linking first screening and action of dysglycemia to monotonous maintenance in health 

[53] . 

Overt maternal hypothyroidism has extended been recognized to increase the risk of deprived pregnancy outcomes [55] and 

to potentially impede the fetus's neurocognitive development [56]. More specifically, pregnant women with evident 

hypothyroidism are more probable to have pregnancy loss, low-slung birth weight, gestational hypertension, early delivery, 

and lower child intelligence quotient (IQ), per research by [57,58]. The research stated above clearly shows that obvious 

hypothyroidism depressingly impacts the mother-fetal.  

The main endpoints for which the function of GTD was investigated were the belongings on pregnancy consequence (i.e., 

pregnancy loss), negative perinatal results (i.e., preterm birth and hypertensive issues), and neurocognitive consequences in 

offspring. Even though the report of available studies is still inconsistent, a meta-analysis comparing the major risk of 

pregnancy difficulties (pregnancy loss, preterm delivery, and placental abruption) to the mother's thyroid position found that 

there would be an important suggestion between SCH during the early stages of pregnancy. It is significant to highlight that 

different study included in the inclusion had different definitions of SCH [60]. A mother's TSH level above 4 mIU/l was 

associated with an around two-fold rise in the offspring's risk of preterm and respiratory distress syndrome, according to a 

current cohort learning including over 8000 pregnant women [59]. 

Table: 2. Maternal and fetal outcomes 

 Pregnancy-related diabetes 

mellitus 

 

Thyroid dysfunction during 

pregnancy 

 

Prior to eclampsia X X 

(37 GW) Preterm delivery X X 

Enormous for the gestational age X  

Dystocia of the shoulder joint X  

Hypoglycemia in neonates X  

Entry of neonates to the intensive 

care unit 

X  

minimal throughout the period of 

gestation 

 X 

Lesser of pregnancy  X 

Low offspring IQ  X 

IQ intelligence quotient, GTD prenatal thyroid dysfunction, and DM gestational diabetes mellitus 

 

Co- occurring of GTD and GDM 

There is currently a lack of knowledge on the extended-term effects of GTD and GDM co-occurring. Table 3. Uniform next 

controlling for age, BMI, equality, and a times past of GDM, overt hypothyroidism during pregnancy appears to impart a 

six-fold increased risk for emerging T2D over a 20-year follow-up [62]. Furthermore, compared to pregnant women in 

normal health, women with a history of GDM may be more susceptible to post-partum thyroiditis [63]. 

Table 3. Weight growth compared to the BMI  

S. No. BMI Gaining Weight During 

Pregnancy 

1. <18.5 kg/ m2 12.5-18 kg 

2. 18.5-24.9 kg/ m2 11.5-16 kg 

3. 25.0-29.9 kg/ m2 7-11.5 kg 

4. ≥30 kg/ m2 5–9 kg 
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Weight increases over 18 kg are linked with a twofold greater danger of macrosomia [64,65]. Pregnant women need more 

vitamins and minerals, such as iron, vitamin D, and folic acid, according to several studies. All expecting moms are 

recommended to take a daily dose that contains 5.0 milligrams of vitamin D and 400 micrograms of folic acid. The 

relationship between gut microbiota and GDM onset is fascinating [66]. Thus far, studies have shown a connection between 

altered gut microbiota and gestational diabetes mellitus in the third trimester of pregnancy [67]. Regretfully, it is still unclear 

what benefits probiotics have for treating or preventing GDM, despite years of study [68,69,71]. 

3. CONCLUSION 

In summary, variables contributing to GDM include subclinical hypothyroidism, elevated TSH levels, and fasting blood 

glucose. These characteristics might be regarded as significant risk factors. There is debate on the advantages of routine 

thyroid function testing during pregnancy. The outcomes of this review recommend that monotonous thyroid function 

monitoring during pregnancy is safe and helpful for early detection and better treatment outcomes. That being said, further 

randomized-prospective trials must be carried out.  
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