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ABSTRACT 
 

Objective: To evaluate data from a five-year period (2014-2018) regarding the presence of thyroid dysfunction 

and thyroid antibodies among subjects with gestational diabetes mellitus (GDM) and pre-gestational diabetes 

mellitus (pre-GDM) at King Abdulaziz University Hospital (KAUH), Jeddah, Saudi Arabia (SA). Subjects and 

Methods: The present retrospective analysis was conducted from January to June 2019; it evaluated five years’ 
(2014-2018) data of patients with GDM and pre-GDM from the patients’ electronic record. Results: Of the 485 

subjects, 348 (71.8%) were Saudi nationals; whereas, 137 (28.2%) were non-Saudis, and 318 (65.6%) had GDM 

and 167 (34.4%) had pre-GDM. Five (3.2%) hyperthyroid subjects were in the GDM group as compared to 6 

(4.7%) in the pre-GDM group; whereas, 21 (13.3%) hypothyroid subjects were found in the GDM group as 

compared to 26 (20.3%) in the pre-GDM group. Thyroglobulin antibody (TgAb) was positive among 6 (4.7%) 

pre-GDM subjects as compared to 2 (1.3%) among GDM subjects (p=0.03). In the GDM group, 5 (3.2%) subjects 

had positive thyroid peroxidase antibody (TPOAb); whereas, in the pre-GDM group, 7 (5.5%) were TPOAb-

positive (p=0.54). TgAb was positive among 1 (0.44%), 3 (27.27%), and 4 (8.51%) euthyroid, hyperthyroid, and 

hypothyroid subjects, respectively. TPOAb was positive among 4 (1.76%), 4 (36.36%), and 4 (8.51%) euthyroid, 

hyperthyroid, and hypothyroid subjects, respectively. Thyroid dysfunction was more common in pregnant females 

of age range 35-44.9 years. Conclusions: Hypo- and hyperthyroid cases were present in both GDM and pre-GDM 

groups. Thyroid antibodies were found more frequently in the pre-GDM group, and thyroid dysfunction was more 

common in the older age group. 

 

Key words: Thyroid peroxidase antibody, Thyroglobulin antibody, Gestational diabetes mellitus, 

Hypothyroidism, Hyperthyroidism. 

INTRODUCTION 

Gestational diabetes mellitus (GDM) and thyroid dysfunctions are two widespread endocrinological problems 

prevalent among pregnant women [1]. Thyroid disorders are common in pregnancy and have been linked to 

adverse maternal and fetal outcomes [2]. The incidence of these disorders varies globally; GDM ranges from 

12.75% to 30%, and thyroid dysfunction during pregnancy ranges from 2.8% to 16.6% [3-6]. Thyroid 

dysfunctions among pregnant women have been investigated by many authors [7]. 

Notably, 15–65% of pregnant women who have elevated thyroid-stimulating hormone (TSH) levels are positive 

for thyroid antibodies [8, 9]. The frequency of thyroid peroxidase antibody (TPOAbs) varies from 5% to 25%, 

and that of thyroglobulin antibodies (TgAbs) varies from 3% to 16% [6, 10-12]. The incidence of thyroid 
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antibodies is related to an augmented threat of unexplained subfertility, repeated miscarriage, premature delivery, 

and maternal post-delivery thyroiditis [13]. 

Few pregnancy-induced factors initiate changes in thyroid hormone physiology: (a) a momentary upsurge in 

human chorionic gonadotropin during the early weeks of pregnancy stimulates the TSH-receptor; (b) during the 

early weeks of pregnancy, an estrogen-induced increase in T4-binding globulin occurs and continues throughout 

the pregnancy; (c) during pregnancy, immune system adjustments activate, worsen, or improve hidden 

autoimmune thyroid disease; (d) augmented breakdown of TH by the placenta; and (e) augmented excretion of 

iodide in urine, which impairs thyroid hormone synthesis in regions of borderline iodine adequacy [14-16]. 

GDM is the most common metabolic disorder marked by glucose intolerance that is revealed during gestation 

because of decreased insulin sensitivity [17]. In Saudi Arabia, GDM is common among Saudi women. A study 

reported that approximately 30% of pregnant women in Riyadh had either pre-GDM or GDM, and others from 

Jeddah had a GDM incidence of 12.75% [3, 4]. However, few studies have been conducted to investigate the 

frequency of thyroid function disorders among women with GDM and pre-GDM. The present study aimed to 

evaluate data for the presence of thyroid dysfunction and thyroid antibodies among subjects with gestational and 

pre-gestational diabetes at King Abdulaziz University Hospital (KAUH), Jeddah, SA for a period of five years 

(2014-2018). 

 

SUBJECTS AND METHODS 

 

The present retrospective analysis was performed at a tertiary care hospital, KAUH, Jeddah, SA, from January to 

June 2019. The present study evaluated data of five years (2014-2018) from the electronic record of patients who 

had GDM and pre-GDM, and were followed up at KAUH, Jeddah, SA. All pregnant women with a diagnosis of 

GDM and pre-GDM were included in the study. Subjects were excluded if they had any other endocrinal 

problems, such as polycystic ovary syndrome and Cushing’s syndrome that may influence fasting plasma glucose 

(FPG) levels. All subjects receiving thyroid disorder treatment prior to pregnancy were also excluded. All data 

from the electronic record of the patients were collected on a specially designed proforma. In the electronic file, 

we found 485 female subjects with GDM, and among them, several subjects had pre-GDM. However, we lacked 

complete information for several patients; therefore, the 285 subjects who had complete data in the electronic 

record were further analyzed. All the subjects were divided into four groups according to their BMI, as 

recommended by the World Health Organization committee [18]. 

The subjects were divided into two groups: GDM (women who were diagnosed with DM for the first time during 

pregnancy), and pre-GDM (those who had established DM according to their HbA1c level, FPG, and history of 

taking DM treatment). The subjects were further evaluated for thyroid profile, and suspected cases were also 

investigated for thyroid antibodies (TgAbs and TPOAbs).  

The proforma was filled with the subjects’ age, family history, body weight, height, BMI, residence, education, 
menstrual history, family history of diabetes, number of children, and previous history of GDM. 

Patients were screened during 24–28 weeks of gestation or earlier if they had an increasing risk for GDM. The 

subjects were classified using one-step approach and the cut-off values of the American Diabetes Association 

(ADA). GDM was diagnosed at any time in pregnancy if one of the following criteria were met or exceeded [19]: 

1. FPG ≥ 5.1 mmol (92 mg/dL). 
2. One-hour plasma glucose ≥ 10.0 mmol/L (180 mg/dL) following a 75 g oral glucose load. 
3. Two-hour plasma glucose ≥ 8.5 mmol/L (153 mg/dL) following a 75 g oral glucose load. 

Ethical approval was obtained from the ethical committee of King Abdulaziz University (Reference No 105-18) 

and its hospital, and research was performed according to the principles of Declaration of Helsinki for medical 

research. All study subjects’ personal identities were not disclosed. 
We used the guidelines of American Thyroid Association (ATA) for the reference range of TSH suggested for 

the diagnosis and management of gestational thyroid disease. Based on the guidelines, “if trimester-specific 

reference ranges for TSH are not available in the laboratory, the following reference ranges are recommended: 

first trimester, 0.1–2.5 IU/mL; second trimester, 0.2–3.0 IU/mL; and third trimester, 0.3–3.0 IU/ mL” [20]. 

 

Statistical analysis 
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All data were analyzed with SPSS version 23 (IBM Inc., Armonk, NY, USA). Frequencies and percentages were 

used to represent qualitative data, and mean and standard deviations were used for continuous variables, such as 

age, BMI, and thyroid profile. Several statistical tests, such as the Student’s t-test, Chi-square test, and Fisher’s 
exact test, were used accordingly. The significance of the p-value was considered substantial, if it was less than 

0.05. 

 

RESULTS  

 

Of the 485 subjects, 348(71.8%) were Saudi nationals; whereas, 137(28.2%) were non-Saudis; 318(65.6%) and 

167(34.4%) subjects had GDM and pre-GDM, respectively. The other basic characteristics of patients are 

represented in Table 1. 

For further analysis, 286 subjects [158(55.24%) GDM and 128(44.76%) pre-GDM] were included because of the 

availability of their complete data in the system. A significant difference in levels of HbA1c and FPG was 

observed between the GDM and pre-GDM groups (p<0.001) (Table 2).  

 

Table 1. Basic characteristics of the subjects 

Variables Mean±S.D 

Age (years) 35.39±5.97 

Age categories 

<25 years, N (%) 20 (4.1) 

25-34.9 years, N (%) 178 (36.7) 

35-44.9 years, N (%) 261 (53.8) 

>45 years, N (%) 26 (5.3) 

BMI (kg/m2) 33.01±7.14 

BMI categories 

Underweight (<18.5 kg/m2), N (%) 1 (.2) 

Normal (18.5-24.9 kg/m2), N (%) 29 (6.0) 

Overweight (25-29.9 kg/m2), N (%) 76 (15.6) 

Obese (>=30 kg/m2), N (%) 179 (36.8) 

Missing 202 (41.5) 

Thyroid profile 

TSH (µIU/L) 2.25±1.48 

T3 (pmol/L) 4.26±0.79 

T4 (pmol/L) 13.40±2.47 

Thyroid antibodies 

TgAb (IU/mL) 29±10.13 

TPOAb (IU/mL) 22±7.69 

HbA1c% 5.89±1.38 

FPG (mmol/L) 5.82±1.98 

Disease 

GDM, N (%) 318 (65.6) 

Pre-GDM, N (%) 167 (34.4) 

Nationality 

Saudi, N (%) 348 (71.8) 

Non-Saudi, N (%) 137 (28.2) 

BMI= Body Mass Index, FPG=Fasting Plasma Glucose, GDM= Gestational Diabetes Mellitus, 

S.D= Standard deviation, TgAb=Anti-thyroglobulin Abs, TPOAb =Thyroid peroxidase antibody, 

TSH = Thyroid Stimulating Hormone, T4= Thyroxine, T3= Triiodothronine 
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According to age categories, 55(34.8%) and 46(35.9%) subjects from the GDM and pre-GDM groups, 

respectively, were aged 25-34.9 years; while, majority of GDM [93(58.9%)] and pre-GDM [68(53.3%)] subjects 

were aged 35-44.9 years. Five (3.2%) subjects had hyperthyroidism in the GDM group as compared to 6(4.7%) 

in the pre-GDM group; whereas, 21(13.3%) subjects had hypothyroidism in the GDM group as compared to 

26(20.3%) in the pre-GDM group. TgAb was positive among 6(4.7%) subjects in the pre-GDM group as compared 

to 2(1.3%) subjects in the GDM group (p=0.03). In the GDM and pre-GDM groups, 5(3.2%) and 7(5.5%) subjects, 

respectively, were TPOAb-positive (p=0.54) (Table 2).  

TgAb was positive among 1(0.44%), 3(27.27%), and 4(8.51%) euthyroid, hyperthyroid, and hypothyroid subjects, 

respectively; TPOAb was positive among 4(1.76%), 4(36.36%), and 4(8.51%) euthyroid, hyperthyroid, and 

hypothyroid subjects, respectively (Fig. 1). Thyroid dysfunction was more common in pregnant women aged 35-

44.9 years among hypothyroid and hyperthyroid subjects (Fig. 2). However, no significant relationship was found 

with BMI (not shown in Fig.). 

Table 2. Comparison of different variables between GDM and pre-GDM subjects 

Variables 
GDM 

(N=158) 

Pre-GDM 

(N=128) 
p-value 

Age (years) 35.23±5.43 35.66±6.14 0.53 

Age categories 

<25 years, N (%) 6 (3.8) 5 (3.9) 0.31 

25-34.9 years, N (%) 55 (34.8) 46 (35.9)  

35-44.9 years, N (%) 93 (58.9) 68 (53.1)  

>45 years, N (%) 4 (2.5) 9 (7)  

TSH (µIU/L) 2.23±1.65 2.26±1.23 0.86 

T3 (pmol/L) 4.36±0.75 4.12±.81 0.12 

T4 (pmol/L) 13.69±2.72 13.32±2.33 0.24 

HbA1c% 5.57±.45 6.25±0.99 <0.001 

FPG (mmol/L) 5.73±.75 6.39±1.99 <0.001 

Thyroid status 

Euthyroid, N (%) 132 (83.5) 95 (74.2) 0.19 

Hyperthyroid, N (%) 5 (3.2) 6 (4.7)  

Hypothyroid, N (%) 21 (13.3) 26 (20.3)  

TgAb 

Positive, N (%) 2 (1.3) 6 (4.7) 0.03 

Negative, N (%) 15 (9.5) 6 (4.7)  

TPOAb 

Positive, N (%) 5 (3.2) 7 (5.5) 0.54 

Negative, N (%) 3 (1.9) 7 (5.5)  

Nationality 

Saudi, N (%) 110 (69.6) 79 (61.7) .10 

Non-Saudi, N (%) 48 (30.4) 49 (38.3)  

BMI (kg/m2) 32.76±6.84 33.31±7.51 0.52 

BMI categories 

Underweight (<18.5 kg/m2), N (%) 1 (0.6) 0 (0) 0.62 

Normal (18.5-24.9 kg/m2), N (%) 17 (10.8) 12 (9.4)  

Overweight (25-29.9 kg/m2), N (%) 45 (28.5) 31 (24.2)  

Obese (>=30 kg/m2), N (%) 95 (60.1) 84 (65.6)  
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 BMI= Body Mass Index, FPG=Fasting Plasma Glucose, GDM= Gestational Diabetes Mellitus, S.D= Standard 

deviation, TgAb=Anti-thyroglobulin Abs, TPOAb =Thyroid peroxidase antibody, TSH = Thyroid Stimulating 

Hormone, T4= Thyroxine, T3= Triiodothronine 

 

 

Figure 1: TgAb and TPOAb positive cases among GDM and Pre-GDM subjetcs 

 

Figure 2 : Comparison of various age categories among euthyroid, hypothyroid and hypothyroid pregnant 

women 

 

DISCUSSION 

 

In this study, 3.2% and 4.7% of the subjects were hyperthyroid subjects in the GDM and pre-GDM groups, 

respectively; whereas, 13.3% and 20.3% of the subjects were hypothyroid subjects in the GDM and pre-GDM 
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groups, respectively. These results are similar to those of a few other studies that have described deranged thyroid 

function tests among GDM and pre-GDM women [6, 21, 22]. A study reported that 16.6% of the women with 

GDM had thyroid dysfunction; whereas, 6.1% of the healthy pregnant women had thyroid dysfunction [5]. In 

India, the incidences of hyperthyroidism and hypothyroidism among pregnant women were 12% and 1.25 %, 

respectively [23]. 

TgAb was positive among 4.7% and 1.3% of the pre-GDM and GDM subjects, respectively; whereas, TPOAb 

was positive among 3.2% and 5.5% of the GDM and pre-GDM subjects, respectively. TgAb was positive among 

1(0.44%), 3(27.27%) and 4(8.51%) euthyroid, hyperthyroid, and hypothyroid subjects, respectively, and TPOAb 

was positive among 4(1.76%), 4(36.36%) and 4(8.51%) euthyroid, hyperthyroid, and hypothyroid subjects, 

respectively. In our study, the incidence of thyroid antibody-positives was lower than that of an Iranian study that 

reported the frequencies of TPOAb and TgAb as 12.8% and 8.5%, respectively [24]. Our results are more or less 

similar to those of a Tunisian study that reported 6.5% incidence of TPOAb positivity among pregnant women, 

with 3.2% being hypothyroid subjects and 1.3% being hyperthyroid subjects [25]. Our results revealed that the 

incidence of TPOAb positivity was 3.2% among pregnant women with GDM, which is much lower than that of 

several studies from other parts of the world, such as Nigeria (25%), Pakistan (13.5%), and Tunisia (6.5%) [6, 25, 

26]. 

The reasons for differences in incidence of autoimmune thyroid dysfunction could be due to variations in assay 

techniques, use of different cut-off values [6, 27], dissimilar sample sizes, regional variances, race, and iodine 

deficiency [28]. Many contributing factors for the presence of thyroid antibodies have been reported in literature. 

These include existence of thyroid autoimmunity disorder in the family, iodine imbalance, old age, and European 

lineage [10, 11]. A study suggested that hyperglycemia at the time of pregnancy can trigger thyroid autoimmunity 

[29]. The incidence of thyroid antibodies during pregnancy is dangerous for maternal and fetal health. An Iranian 

study reported that the incidence of TPOAb positivity among pregnant women was associated with preeclampsia, 

premature delivery, intrauterine growth restriction, and low first minute Apgar score [24]. 

Our study revealed that thyroid dysfunction was more common in pregnant women aged 35-44.9 years. These 

results are consistent with those of another study that reported a higher incidence of hypothyroidism and 

hyperthyroidism among pregnant women with higher ages [23]. Therefore, it seems that increased maternal age 

is related to a higher prevalence of thyroid dysfunction. The study also stated that it could be due to late age 

marriages, and consequently late age pregnancies [23]. Our study results did not find any correlation between 

thyroid dysfunction and BMI. These results are dissimilar to those of an Indian study that reported a significant 

association between the TPOAb positive group and BMI [30]. 

The underlying mechanism of GDM development may be due to placental estrogen levels, which causes high 

thyroid hormone transport protein levels in the last half of pregnancy.  

Thyroid profile screening has been recommended among pregnant women or women at childbearing age with 

goiter or signs and symptoms of hypothyroidism; subjects with a personal or family history of thyroid disease, 

history of repeated miscarriages, history of infertility; or exposure to head or neck irradiation [1]. It is suggested 

that routine thyroid screening should be conducted in subjects with GDM, and thyroid antibodies should be 

investigated in all subjects with thyroid dysfunctions.  

The main limitation of our study was that TgAb and TPOAb levels were not measured in all the subjects. Second, 

it was a retrospective study; therefore, the detailed histories of subjects were not obtained. 

 

CONCLUSION  

 

Our findings revealed that hypothyroidism and hyperthyroidism cases were present in both GDM and pre-GDM 

groups. Thyroid antibodies were more in the pre-GDM group than in the GDM group, and thyroid dysfunction 

was more common in the older age group than in the younger age group. Further larger prospective studies are 

needed to confirm our results. 

 

ACKNOWLEDGMENTS 

None 

 

 



Ghamri and Ghamri                                                Int.J. Pharm. Res. Allied Sci., 2020, 9(1):168-175 

174 

Funding 

None 

 

Conflict of interest 

All authors declare no conflict of interest. 

REFERENCES 

1. Gong LL, Liu H, Liu LH. Relationship between hypothyroidism and the incidence of gestational 

diabetes: A meta-analysis. Taiwan J Obstet Gynecol 2016; 55(2):171-175. doi: 

10.1016/j.tjog.2016.02.004. 

2. Sami Hussein, K. H. Prevalence of Thyroid Dysfunction among Saudi Women in Early Pregnancy at 

King Abdulaziz University Hospital. World Journal of Environmental Biosciences, 2017 ; 6(2): 21-25. 

3. Abualhamael S, Mosli H, Baig M, Noor AM, Alshehri FM. Prevalence and Associated Risk Factors of 

Gestational Diabetes Mellitus at a University Hospital in Saudi Arabia. Pak J Med Sci 2019; 35(2):325-

329. doi:10.12669/pjms.35.2.498.  

4. Wahabi H, Fayed A, Esmaeil S, Mamdouh H, Kotb R. Prevalence and Complications of Pregestational 

and Gestational Diabetes in Saudi Women: Analysis from Riyadh Mother and Baby Cohort Study 

(RAHMA). Biomed Res Int 2017; 6878263.  

5. Maleki N, Tavosi Z. Evaluation of thyroid dysfunction and autoimmunity in gestational diabetes mellitus 

and its relationship with postpartum thyroiditis. Diabet Med 2015; 32(2):206-212.  

6. Kayode OO, Odeniyi IA, Iwuala S, Olopade OB, Fasanmade OA, Ohwovoriole AE. Thyroid 

autoimmunity in pregnant Nigerians. Indian J Endocrinol Metab 2015; 19(5):620-624.  

7. Tadayon, S., Raisi Dehkordi, Z., Jafarzadeh, L. The Effect of Secondhand Smoke Exposure on Level of 

Maternal Thyroid Hormones, International Journal of Pharmaceutical and Phytopharmacological 

Research (eIJPPR), 2018 ; 8(5): 53-58. 

8. Blatt AJ, Nakamoto JM, Kaufman HW. National status of testing for hypothyroidism during pregnancy 

and postpartum. J Clin Endocrinol Metab 2012; 97(3):777-784.  

9. MorenoReyes R, Glinoer D, Van Oyen H, Vandevijvere S. High prevalence of thyroid disorders in 

pregnant women in a mildly iodinedeficient country: a populationbased study. J Clin Endocrinol Metab 

2013; 98(9):3694-3701. 

10. AbbassiGhanavati M, Casey BM, Spong CY, McIntire DD, Halvorson LM, Cunningham FG. 

Pregnancy outcomes in women with thyroid peroxidase antibodies. Obstet Gynecol 2010; 116(2):381-

386.  

11. Shi X, Han C, Li C, Mao J, Wang W, Xie X, Li C, Xu B, Meng T, Du J, Zhang S, Gao Z, Zhang X, Fan 

C, Shan Z, Teng W. Optimal and safe upper limits of iodine intake for early pregnancy in 

iodinesufficient regions: a crosssectional study of 7190 pregnant women in China. J Clin Endocrinol 

Metab 2015; 100(4):1630-1638. doi10.1210/jc.2014-3704. 

12. Lata K, Dutta P, Sridhar S, Rohilla M, Srinivasan A, Prashad GRV, Shah VN, Bhansali A. Thyroid 

autoimmunity and obstetric outcomes in women with recurrent miscarriage: a case- control study. Endocr 

Connect 2013; 2(2):118-124.  

13. Van den Boogaard E, Vissenberg R, Land JA, van Wely M, van der Post JA, Goddijn M, Bisschop PH. 

Significance of (sub) clinical thyroid dysfunction and thyroid autoimmunity before conception and in 

early pregnancy: a systematic review. Hum Reprod Update 2011; 17(5):605-619.  

14. Feely J. The physiology of thyroid function in pregnancy. Postgrad Med J 1979; 55(643):336-339.  

15. Brent GA. Maternal thyroid function: interpretation of thyroid function tests in pregnancy. Clin Obstet 

Gynecol 1997; 40(1):3-15.  

16. Moleti M, Trimarchi F, Vermiglio F. Thyroid Physiology in Pregnancy. Endocr Pract 2014; 20(6):589-

596. 

17. Buchanan TA, Xiang AH, Page KA. Gestational diabetes mellitus: risks and management during and 

after pregnancy. Nat Rev Endocrinol 2012; 8(11):639-649. doi: 10.1038/nrendo.2012.96. 

18. Expert Panel on the Identification, Evaluation, and Treatment of Overweight and Obesity in Adults. 

Executive summary of the clinical guidelines on the identification, evaluation, and treatment of 

overweight and obesity in adults. Arch Intern Med 1998; 158:1855-1867.  



Ghamri and Ghamri                                                Int.J. Pharm. Res. Allied Sci., 2020, 9(1):168-175 

175 

19. American Diabetes Association. Diagnosis & classification of diabetes mellitus. Diabetes Care 2010; 

33(Suppl 1):S62–S69.  

20.  Stagnaro-Green A, Abalovich M, Alexander E, Azizi F, Mestman J, Negro R, Nixon A, Pearce EN, 

Soldin OP, Sullivan S, Wiersinga W. Guidelines of the American Thyroid Association for the diagnosis 

and management of thyroid disease during pregnancy hypothyroidism in pregnancy and postpartum. 

Thyroid 2011; 21(10):1081-1125.  

21. Velkoska Nakova V, Krstevska B, Dimitrovski C, Simeonova S, Hadzi-Lega M, Serafimoski V. 

Prevalence of thyroid dysfunction and autoimmunity in pregnant women with gestational diabetes and 

diabetes type 1. Contributions, Sec Biol Med Sci, MASA, XXXI 2010; 31(2):51-59.  

22. Shahbazian H, Shahbazian N, Baniani MR, Yazdanpanah L, Latifi SM. Evaluation of thyroid 

dysfunction in pregnant women with gestational and pre-gestational diabetes. Pak J Med Sci 2013; 

29(2):638-641.  

23. Ajmani SN, Aggarwal D, Bhatia P, Sharma M, Sarabhai V, Paul M. Prevalence of overt and subclinical 

thyroid dysfunction among pregnant women and its effect on maternal and fetal outcome. J Obstet 

Gynecol India 2014; 64(2):105-110.  

24. Saki F, Dabbaghmanesh MH, Ghaemi SZ, Forouhari S, Omrani GR, Bakhshayeshkaram M. Thyroid 

autoimmunity in pregnancy and its influences on maternal and fetal outcome in Iran (a prospective 

study). Endocrine Res 2015; 40(3):139-145.  

25. Feki M, Omar S, Menif O, Tanfous NB, Slimane H, Zouari F, Rezigua H, Chelly H, Kaabachi N. Thyroid 

disorders in pregnancy: frequency and association with selected diseases and obstetrical complications 

in Tunisian women. Clin Biochem 2008; 41(12):927-931. doi: 10.1016/j.clinbiochem.2008.05.002. 

26. Iqbal S, Ghani F, Qureshi R. Frequency of Thyroid Peroxidase Antibody and its Association with 

Miscarriages Among Pregnant Women. J Coll Physicians Surg Pak 2016; 26(10):831-834.  

27. De Leo S, Pearce EN. Autoimmune thyroid disease during pregnancy. Lancet Diabetes Endocrinol 2018; 

6(7):575-586. doi: 10.1016/S2213-8587(17)30402-3. 

28. Arif R, Mazhar T, Bukhari N. Frequency of thyroid dysfunction in pregnant women with diabetes. J 

Med Sci 2019; 27(2):98-102.  

29. Vitacolonna E, Lapolla A, Di Nenno B, Passante A, Bucci I, Giuliani C, Cerrone D, Capani F, Monaco 

F, Napolitano G. Gestational diabetes and thyroid autoimmunity. Int J Endocrinol 2012; 867415. 

doi:10.1155/2012/867415.  

30. Meena M, Chopra S, Jain V, Aggarwal N. The effect of anti-thyroid peroxidase antibodies on pregnancy 

outcomes in euthyroid women. J Clin Diagn Res 2016; 10(9):QC04-QC07. 

 

 

 


