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Abstract

Background: Pregnancy serves as the thyroid's stress test. Thyroid disorders are quite prevalent among
expectant mothers. 10% of expecting mothers have subclinical hypothyroidism. Anemia, low birth weight, and
newborn mental damage are all brought on by prenatal hypothyroidism. The results of this study will evaluate
mother and fetus outcomes in pregnant women with impaired thyroid function. The purpose of this study is to
establish a relationship between decreased thyroid function and adverse consequences on both the mother and
the fetus.

Methods: At the private hospital in Babylon City, a prospective study has been conducted. The 198 pregnant
participants in this study who were hospitalized to the obstetric ward in the third trimester of a singleton
pregnancy provided information. Women were picked without regard to their age, location, or social standing.
Women with thyroid disorders, other medical issues, or multiple pregnancies were prohibited. T3, T4, and TSH
were measured as well as the hematological analyses. The conditions that potentially affect either the mother or
the fetus were then evaluated in women with abnormal thyroid function tests. Menstrual cycle pattern, previous
abortions, family history of thyroid disorders, history of infertility, level of hemoglobin, and fetal expected
result were the variables in this study.

Results: Thyroid disorders are prevalent (11% of people have them), with subclinical hypothyroidism, overt
hypothyroidism, and subclinical hyperthyroidism affecting 5.6, 3.5, and 1.5% of people, respectively. Anemia
was observed in 26.3% of women with subclinical and overt hypothyroidism, and anemia and hypothyroidism
were substantially correlated (p = 0.008).Hypothyroidism was statistically linked to poor fetal outcomes,
including low birth weight (LBW) (31.6%), neonatal intensive care unit (NICU) hospitalization (42.1%), and
low APGAR Score (21.1%, p =0.042). When compared to women who are euthyroid, the risks of anemia, low
birth weight, NICU hospitalizations, and low APGAR score were 4.8, 6.3, 0.14,and 3.64 times greater,
respectively, in women with hypothyroidism.

Conclusion: 5.6% of pregnant women had subclinical hypothyroidism throughout the third trimester.
Hypothyroidism and anemia, preeclampsia, high cesarean rates,and neonatal morbidities all show significant
relationships.
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Introduction: The stress of pregnancy might result in clinical or subclinical hypothyroidism in women with low
thyroid function. The normal value of free thyroxine (fT4) or TSH collected from non-pregnant women differs
in pregnancy due to the physiological changes in thyroid function during pregnancy. Thyroxin (T4) and
triiodothyronine (T3) output rises by up to 50% during pregnancy, boosting the body's daily requirement for
iodine, while thyroid-stimulating hormone (TSH) levels decline, particularly during the first trimester. [1].

Cutoffs are less necessary since Human Chorionic Gonadotrophin (HCG) is thyrotrophic and high levels,
especially in the first trimester, might result in low TSH results. Women with low thyroid reserves experience
overt sickness as a result of pregnancy stress [2]. Toleration is good if there is enough iodide stored inside the
thyroid, but in low-iodide areas, these physiological changes have a significant impact on pregnancy. [3].
Hypothyroidism affects pregnant women often, and detection rates, especially in developing countries like Iraq,
have not kept up with the severity of the problem. Early detection and care could minimize the chances of
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adverse fetal and mother results in pregnancy, which are frequently found. Hypothyroidism is a simple condition
to treat. Two to three percent of pregnant women have overt thyroid dysfunction, ten percent have subclinical
thyroid dysfunction, and five to ten percent have autoimmune disease[4, 5].

A few examples of maternal problems are miscarriage, anemia, preeclampsia, gestational hypertension,
placental abruption, premature delivery, an increase in Caesarean sections, and postpartum hemorrhage. The
fetal-pituitary-thyroid axis may suffer negative effects from the method of birth. Preterm delivery, neonatal
respiratory distress syndrome, low birth weight (LBW), perinatal morbidity and mortality, increased NICU
hospitalization, neuropsychological impairment, and cognitive impairment are all fetal outcomes that can occur
from thyroid dysfunction. The brain development of the growing fetus depends on thyroid hormone. If
congenital hypothyroidism is not diagnosed and treated right away, children who have it will experience
significant cognitive, neurological, and developmental problems. A study [6] found that children born to
pregnant women with hypothyroidism had lower 1Q scores than those born to pregnant women without
hypothyroidism. For these reasons, it's essential to create screening methods for early detection and the
beginning of effective therapy, as well as suitable strategies to pinpoint women who are susceptible to these
adverse consequences. Due to disagreements over trimester-specific reference ranges in various demographic
contexts and the dearth of studies in developing countries, the study is highly relevant. Because issues to mother
and fetus due to thyroid abnormality in pregnancy, this study aims to determine the frequency of thyroid
disorders in pregnant women, maternal and fetus outcomes in a hospital in Babylon city.

Methodology: This is an observational research done at private hospitals in Babylon. For other obstetric
purposes, we recruited 198 third-trimester prenatal women with singleton pregnancies who were admitted to the
obstetric ward. Every residents and people of all socioeconomic status provided informed permission. Women
who were known to have thyroid disorders, had numerous pregnancies, were on medication, or had any pre-
existing medical conditions including diabetes mellitus, heart illness, or pulmonary disease were not allowed to
participate. results of hematological tests and T3, T4, TSH estimation done. Maternal and fetal problems were
then evaluated in patients with an abnormal thyroid profile. The primary study variables included infertility,
history of thyroid diseases, repeated abortions, menstruation history, mean T3, T4, TSH levels, haemoglobin
levels, and mother and fetal outcome. To determine the relationship between thyroid abnormalities and other
clinical parameters such menstrual rhythm, infertility, family history of thyroid condition, and miscarriage, a
univariate analysis was carried out. TSH was estimated using the Enhanced Chemiluminescence technique.
Then, when TSH levels were abnormal, estimates of free T3 and free T4 were made. The American Pregnancy
and Thyroid Association recommended the following cutoff values for TSH: first trimester: 0.1- 4.0mlIU/L,
second trimester: 0.2-4.5mIU/L, third trimester: 0.3 -5mIU/L[7]. Normal free T4 and free T3 levels range from
0.7 to 1.8 ng/dl and 1.7 to 4.2 pg/ml, respectively[8]. Patients were thought to have subclinical hypothyroidism
(SCH) if their fT4 levels were normal but their TSH levels were high, overt hypothyroidism if their fT4 levels
were low but their TSH levels were high, subclinical hyperthyroidism if their fT4 levels were high but their TSH
levels were low [9].

Preeclampsia, gestational hypertension (blood pressure over 140/90 without protein in the urine after 20 weeks
gestation), oligohydramnios (amniotic fluid index 5), a history of miscarriage, anemia (Hb value less than 10
g/dl), preterm delivery (delivery before the end of 37 weeks of gestation), and a higher rate of LBW (neonatal
birth weight less than 2.5 kg) are all signs The SPSS Version 25 statistical package for the social sciences was
used to manage and analyze the data. The category variables in the study were evaluated using the Pearson chi-
square test. Calculations of risk factor relationships were performed using binary logistic regression[11]. The
test was regarded as significant only when the p value was less than 0.05. The study's design was approved by
the institution's Scientific and Ethical Committee [12]. They were all also given an explanation of the study's
approach and the information that would need to come from each participant. It received written consent[13].

Results: 22 (11%) of the 198 women who had thyroid function tests for abnormalities. As can be seen from the
prevalence of subclinical hypothyroidism, overt hypothyroidism, and subclinical hyperthyroidism being 5.6% (n
=11), 3.5% (n = 7), and 1.5% (n = 3), respectively, during pregnancy, subclinical hypothyroidism is more
common. One sample exhibited a high TSH and a barely above-average T4 level. In order to calculate risk
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factors, hypothyroidism was included, with 19 serving as the denominator. The mean serum TSH values in
women with subclinical hypothyroidism, overt hypothyroidism, and subclinical hyperthyroidism were 8.02 1.25
mlU/ml, 11.92 5.34 mlU/ml, and 0.07 0.03 mIU/ml, respectively. The mean serum fT3 levels in women with
subclinical hypothyroidism, overt hypothyroidism, and subclinical hyperthyroidism were 2.920.454 pg/ml, 1.58
0.66 pg/ml, and 4.160.40 pg/ml, respectively. The mean serum fT4 values in women with subclinical
hypothyroidism, overt hypothyroidism, and subclinical hyperthyroidism, respectively, were 1.090.30, 0.360.24,
and 1.20.10 ng/dl. (Table 1). The 22 dysfunctional women had a history of abnormal menstrual cycles in 22.7%
of them, infertility treatments in 4.5%, thyroid disease in 4.5% of their families, and multiple miscarriages in
4.5% of them. None of these characteristics were significantly linked to the occurrence of thyroid disease (p
values of 0.655, 0.217, 0.079, and 0.752) respectively(Table 2). Anaemia affected 26.3% of the women with
hypothyroidism, and there was a statistically significant (p = 0.008) correlation between the two conditions.
15.8% of women had preeclampsia, and there was a statistically significant correlation (p = 0.041) between the
presence of hypothyroidism and preeclampsia. 5.3% of hypothyroidism cases resulted in preterm births,
however there was no connection between the two conditions. In 10.5%of women with hypothyroidism who had
a significant correlation with oligohydramnios (p = 0.072) and cesarean delivery (p = 0.012), cesarean delivery
occurred. Baby LBW was present in 31.6% of births, and there was a substantial (p = 0.001) link between LBW
and hypothyroidism. For a Apgar score, acutoff value of 5 was used as a sign of fetal hypoxia. It was strongly
linked (p =0.042) that 4 (21.1%) of the 19 hypothyroid women gave birth to infants with lowApgar scores.
42.1% of NICU admissions were strongly correlated with hypothyroidism (p 0.000). Women with
hypothyroidism are 4.8 times more likely than women with euthyroidism to develop anemia (95% CI = 1.5-
15.8). It is likely that hypothyroidism could make anemia worse. Women with hypothyroidism have a 6.3-fold
increased risk of having LBW kids than women with euthyroidism (95% CI = 2.03-19.5). Babies born to women
with hypothyroidism had a 0.14 times (95% CI = 0.048-0.39) and 3.6 times (95% CI = 1.04-12.7) higher risk of
NICU and Apgar score admission than babies born to women with euthyroidism, respectively (Table 3).

Table 1 :Frequency of thyroid conditions in the third trimester of pregnancy.

Thyroid Status No. % TSH Mean T4 Mean fT3
(mlIU/L) (ng/dl) (pg/ml)
Mean £S.D
Subclinical 11
hypothyroidism 5.6 8.02+1.25 1.09£0.30 2.92 +0.45
Overt 7
hypothyroidism 3.5 11.92 +5.34 0.36 +0.24 1.58 + 0.66
Subclinical 3
hyperthyroidism 15 0.07 £ 0.03 1.2+0.10 4.1+0.40

Table 2: Thyroid disease prevalence and related risk factors.

Risk factors No. (%) P. value
Irregular menstrual rhythm 5(22.7) 0.650
Family history of thyroid 1(4.5) 0.079
disorder
History of infertility treatment 1(4.5) 0.216
Miscarriage 1(4.5) 0.752

Table 3: correlation between maternal and fetal risk variables in hypothyroid women

Outcome 95% ClI Odds Ratio p value
No.(%)
Anemia 1.50-15.8 4.88 0.008
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5(26.3)
Preeclampsia 1.06-19.22 452 0.041
3(15.8)
Preterm 0.253-22.54 2.39 0.447
1(5.3)
Oligohydramnios 0.034-1.15 0.19 0.072
2(105)
Caesarean section 1.38-14.39 4.48 0.013
5(26.3)
Low birth weight 2.04-19.55 6.3 0.001
(LBW)
6(31.6)
Low Apgar Score 1.05-12.71 3.65 0.040
4(21.1)
NICU admission 0.049-0.390 0.15 0
8(42.1)

Discussion: After diabetes, thyroid disease is the endocrine condition that affects women of reproductive age
most frequently. Based on a range of factors, there are significant regional differences in the prevalence of
thyroid problems during pregnancy and their consequences on the mother and fetus. The amount of iodine in
table salt and how much is consumed might vary from region to region; hence, geography may play a role in the
prevalence of thyroid problems. The issues surrounding fetomaternal outcomes and abnormal thyroid function
in this context are covered in this paper.

Risk factors: Risk factors: Thyroid disease causes abnormal sex hormone levels, elevated prolactin (PRL)
levels, and irregular ovulatory cycles. According to various authors [14], all of these variables may cause delay
pregnancy and irregular menstrual cycles. 4.5% of the women in the current study who had hypothyroidism had
previously had infertility treatment, compared to (3.8 to 4.0)% of these women in previous investigations [15&
16]. We found that the menstrual rhythm was irregular in 22.7% of hypothyroid women. lodine is organized and
oxidized by the thyroid peroxidase (TPO) enzyme, which also produces the fT4 and fT3 hormones [17]. A
glycoprotein called thyroglobulin (TG) serves as a substrate for the production and storage of thyroid hormones
[18]. Both antibodies and hypothyroidism are symptoms of autoimmune thyroid diseases. A widespread
immune system activation and transplacental antibody transfer that results in fetal rejection are thought to be the
causes of the recurrent miscarriage that is linked to thyroid autoimmunity [19, 20]. There is a significant risk of
miscarriages, preterm births, gestational diabetes, postpartum thyroiditis, and lifelong hypothyroidism
associated with thyroid peroxidase (TPO) or thyroglobulin antibodies[21-23]. The miscarriage rate among
women with hypothyroidism in the current study was 4.5%, which is comparable to earlier studies' findings,
which reported rates of 5.6and 5.0% [8, 15]. Clinical obstetric issues are particularly relevant to pregnancy-
related hypothyroidism. First-degree relatives of people with Hashimoto's thyroiditis-related hypothyroidism
have a nine-fold greater risk of developing the condition compared to the general population. [24]. 4.5% of
women with hypothyroidism had a family history of thyroid illness, which is comparable to the incidence of
12.7% reported in other research [8]. No statistically significant correlation between thyroid problem and any
clinical obstetrical and gynecological aspects, such as miscarriage, irregular menstruation, a family history of
thyroid disease, or infertility, was found in this investigation (Table 2).

Association of thyroid disease and anemia with maternal and fetal outcome:

The heme-dependent enzyme thyroid peroxidase is impaired by iron shortage, which limits thyroid hormone
synthesis and can lower levels of tT3 and tT4 in the blood. Hypothyroidism may be cured with iron replacement
[25]. Anemia was found in 26.3% of the women with hypothyroidism in the current study (p = 0.008), although
4.2% of the women with hypothyroidism were found to have anemia by other authors [26]. According to one
study, iron deficiency caused anemia to occur in up to 60% of hypothyroid women [27,28]. Pre-eclampsia:
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Preeclampsia in hypothyroidism may be caused by contraction of blood vessels in the smooth muscle in the
arteries of body and renal, which can increase peripheral vascular resistance, diastolic pressure, and impaired
tissue perfusion [29, 30]. Proteinuria, which is known to cause an increase in the excretion of thyroxine and
thyroid binding globulins, can be a sign of thyroid dysfunction. Rare instances of proteinuria that is severe
enough to cause thyroxine and thyroid- binding globulin losses that cannot be replaced by the body have been
documented [31-33].

Pre-eclampsia was seen in 15.8% of the women in the current study who had hypothyroidism (p = 0.041). These
results are agreement with other studies findings that preeclampsia occurs in 14.7% of women with overt
hypothyroidismand 13.6% of women with SCH [15, 34].

Delivery by C-section :

Another result was a higher rate of cesarean deliveries, which were seen in 26.3% (p = 0.012) of hypothyroid
women. 22.9% of deliveries by cesarean section were reported by other authors to be made by hypothyroid
mothers [34]. The accompanying pregnancy problems, such as gestational diabetes, blood pressure disorders,
and premature birth, may be the cause of the higher risk of cesarean delivery. Further research is needed to
determine whether otherwise uncomplicated hypothyroidism affects the risk of cesarean delivery [35- 37].
According to some investigators, hypothyroidism is significantly correlated with preeclampsia (p = 0.001),
premature delivery (p = 0.001), and placenta abruption (p = 0.03) [38]. In this study, oligohydramnios (10.5%)
and premature delivery (5.3%) were found to occur less frequently in women with hypothyroidism. These
results echo those from prior studies [20, 27].

Fetal results :

Because preeclampsia and hypothyroidism are linked, low birth weight is also linked to hypothyroidism.
Reduced fetal thyroxine may interfere with the fetal pituitary's ability to produce fetal growth hormone, the
maturation of the vascular system, and the maintenance of cardiovascular homeostasis in utero [39—-41]. These
factors are responsible for the observed lower newborn birth weight in children born to moms who had their
hypothyroidism poorly controlled at the time of delivery or in the third trimester. In this study, 31.6% of women
with hypothyroidism had LBW, compared to 20% in a different study [42]. Thyroid disorder had a 42.1% NICU
admission rate, which is comparable to the rates of 46.6 and(42)% [10, 42]. In comparison to another study's
findings of 20%, 21.1% of babies born to hypothyroid mothers had low Apgar scores [15]. Contrary to one
report's findings [38], We couldn't find any proof that fetal hypothyroidism causes intrauterine mortality.
Hypothyroidism was observed to be significantly associated with LBW (p = 0.001) and NICU hospitalization (p
= 0.000), which is similar to the study by Gupta HP et al. [38]. The results lead us to the conclusion that thyroid
function analysis and diagnosis are essential from a clinical standpoint. The question of whether routine
prenatal screening is more economical than targeted screening is still up for debate. Current recommendations
recommend targeted TSH screening for expectant women who are at high risk for thyroid disease.[7].
Additionally, recommendations emphasize TPO antibodies positive and negative women. It states that TPO Abs
positives at first trimester cutoff TSH 2.5 mU/L and more have a higher risk of miscarriage. Levothyroxine
treatment at 9 weeks of gestation is recommended by authors in an RCT [43]. Additionally, they show that
thyroxin therapy only improves unfavorable pregnancy outcomes in TPO Abs-positive women with mild
hypothyroidism (defined as a TSH > 2.5 mU/L). The Task Force recommends that asymptomatic women with
elevated TSH (2.5 mU/L) in the first trimester have their TPO Abs evaluated. We did not check the TPOAbs
status of the study participants in this study. According to our sample size (n = 198), the study is 80.7% powered
for the evaluation of the result across 8 independent variables, which is sufficient.

Implications: As TSH, T4 and T3 readings are tracked during the third trimester of pregnancy, the body of
knowledge will expand. The strong correlation between hypothyroidism and a range of harmful consequences
for both mother and fetus serves as additional evidence for the necessity of routine thyroid function testing
throughout pregnancy. Limitations Due to the small sample size and inconsistent TSH estimation technique, we
are unable to submit accurate TSH, T4, and T3 values for the third trimester of pregnancy.
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Conclusion:  According to  current  study's  findings, thyroid  impairment is  highly
prevalent in pregnancy (11%) in Babylon province where women are more likely to have subclinical
hypothyroidism. The association between preeclampsia, pregnancy anemia, increased cesarean delivery, the
presence of LBW neonates, decreased Apgar score, and a high rate of NICU hospitalization is the study's key
finding.

References

1. Yamamoto T, Amino N, Tanizawa O, Doi K, Ichihara K, Azukizawa M, et al. Longitudinal study of serum
thyroid hormones, chorionic gonadotrophin and thyrotrophin during and after normal pregnancy. Clin
Endocrinol (Oxf). 1979;10:459-68.

2. Stagnaro-Green A, Abalovich M, Alexander E, et al. Guidelines of the AmericanThyroid Association for
the diagnosis and management of thyroid disease during pregnancy and postpartum. Thyroid.
2011;21(10):1081 125.https://doi.org/10.1089/thy.2011.0087.

3. Glinoer D, de Nayer P, Bourdoux P, Lemone M, Robyn C, van Steirteghem A, et al. Regulation of maternal
thyroid function during pregnancy. J Clin Endocrinol Metab. 1990;71:276-87.

4. Azizi F, Delshad H. Thyroid derangements in pregnancy. IJEM. 2014;15: 491-508.

5. Cignini P, Cafa EV, Giorlandino C, Capriglione S, Spata A, Dugo N. Thyroid physiology and common
diseases in pregnancy: review of literature. J Prenat Med. 2012;6:64—-71.

6. Dong AC, Stagnaro-Green A. Differences in diagnostic criteria mask the true prevalence of thyroid disease
in pregnancy: a systematic review and metaanalysis. Thyroid. 2019;29(2):278-89.

7. Alexander EK, Pearce EN, Brent GA, Brown RS, Chen H, Dosiou C, et al. Guidelines of the American
Thyroid Association for the diagnosis and Management of Thyroid Disease during Pregnancy and the
postpartum. Thyroid. 2017;27(3):315-89.

8. Rahman, A. H. A., Abbassy, H. A., & Abbassy, A. A. E. Improved in vitro fertilization outcomes after
treatment of subclinical hypothyroidism in infertile women. Endocrine Practice.2010;16(5):792-797.

9. Fatourechi. V. Subclinical hypothyroidism: an update for primary care physicians. Mayo Clin Proc.
2009;84(1):65-71.

10. Mahadik, K., Choudhary, P., & Roy, P. K. Study of thyroid function in pregnancy, its feto-maternal
outcome; a prospective observational study. BMC pregnancy and childbirth.2020;20(1):1-7.

11. Cam, H. H., & Top, F. U. Prevalence and risk factors of problematic internet use and its relationships to the
self-esteem and health-related quality of life: Data from a high-school survey in Giresun Province, Turkey.
Journal of Addictions Nursing.2020; 31(4): 253-260.

12. Mankar J, Sahasrabuddhe A, Pitale S. Trimester specific ranges for thyroid hormones in normal pregnancy.
Thyroid Res Pract. 2016;13:106-9.

13. Birt, L., Scott, S., Cavers, D., Campbell, C., & Walter, F. Member checking: a tool to enhance
trustworthiness or merely a nod to validation?. Qualitative health research.2016;26(13):1802-1811.

14. Verma |, Sood R, Juneja S, Kaur S. Prevalence of hypothyroidism in infertile women and evaluation of
response of treatment for hypothyroidism on infertility. Int J Appl Basic Med Res. 2012;2(1):17-9.

15. Manju VK, et al. Maternal outcome in thyroid dysfunction. Int J Reprod Contracept Obstet Gynecol.
2017;6(6):2361-5.

16. Arojoki M, Jokimaa V, Juuti A, Koskinen P, Irjala K, Anttila L. Hypothyroidism among infertile women in
Finland. Gynecol Endocrinol. 2000;14:127.

17. McLachlan SM, Rapoport B. The molecular biology of thyroid peroxidase:cloning, expression and role as
autoantigen in autoimmune thyroid disease. Endocr Rev. 1992;13:192-206. https://doi.org/10.1210/edrv-
13-2-192.

18. TG thyroglobulin [Homo sapians (human)]- Gene- NCBI. Retrieved 2019-09-16.

19. Pratt DE, Kaberlein G, Dudkiewicz A, Karande V, Gleicher N. The association of antithyroid antibodies in
euthyroid nonpregnant women with recurrent first trimester abortions in the next pregnancy. Fertil Steril.
1993;60:1001-5.

20. Twig G, Shina A, Amital H, Shoenfeld Y. Pathogenesis of infertility and recurrent pregnancy loss in
thyroid autoimmunity. J Autoimmun. 2012;38: J275-81.

21. Banarjee S.Thyroid disorders in pregnancy. JAPI. 2011;59:32—4.

22. Girling J. Thyroid disease in pregnancy. Obstet Gynecol Reprod Medic. 2008;18:10.

23. Gaberscek S, Zaletel K. Thyroid physiology and autoimmunity in pregnancy and after delivery. Expert Rev
Clin Immunol. 2011;7(5):697-707.

24. Bothra N, Shah N, Goroshi M, Jadhav S, Padalkar S, Thakkar H, et al. Hashimoto's thyroiditis: relative
recurrence risk ratio and implications forscreening of first-degree relatives. Clin Endocrinol (Oxf).
2017;87(2):20 6.https://doi.org/10.1111/cen.13323 Epub 2017 May 31. PMID: 28273382.

286 https://jrtdd.com



Jou

rnal for Re Attach Therapy and Developmental Diversities

elISSN: 2589-7799
2023 June: 6 (6s): 281-287

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42,

43.

287

Zimmermann MB, Burgi H, Hurrell RF. Iron deficiency predicts poor maternal thyroid status during
pregnancy. J Clin Endocrinol Metab. 2007;92:3436-40.

Sreelatha S, Nadagoudar S, Asha Devi L. The study of maternal and fetal outcome in pregnant women with
thyroid disorders. Int J Reprod Contracept ObstetGynecol.2017;6(8):3507-13.

Fein HG, Rivlin RS. Anemia in thyroid diseases. Med Clin N Am. 1975;59(5):1133-45.
https://doi.org/10.1016/S0025-7125(16)31963-0.

Baghel M, et al. Association of thyroid status with hemoglobin levels in regnancy. Int J Res Med Sci.
2017;5(11):4873-6.

Alfadda A, Tamilia M. Preeclampsia-like syndrome that is associated with evere hypothyroidism in a 20-
week pregnant woman. Am J Obstet Gynecol. 004;191(5):1723-4.

Negro R, Mestman JH. Thyroid disease in pregnancy. Best Pract Res Clin Endocrinol Metab.
2011;25(6):927-43.

Inversetti A, Serafini A, Manzoni M, Capuzzo A, Valsecchi L, Candiani M. Severe hypothyroidism causing
pre-Eclampsia-like syndrome. Case Rep Endocrinol. 012;2012:586056.
https://doi.org/10.1155/2012/586056.

Gilles R, et al. Thyroid function in patients with proteinuria. Neth J Med. 2008;66(11):483-5.

Chandurkar V, Shik J, Randell E. Exacerbation of underlying hypothyroidism caused by proteinuria and
induction of urinary thyroxine loss: case report and subsequent investigation. Endocr Pract. 2008;14(1):97—
103.

Sreelatha S, et al. The study of maternal and fetal outcome in pregnant women with thyroid disorders. Int J
Reprod Contracept Gynecol. 2017;6(8):3507-13.

Matalon S, Sheiner E, Levy A, Mazor M, Wiznitzer A. Relationship of treated maternal hypothyroidism
and perinatal outcome. J Reprod Med. 2006;51:59-63.

Wikner BN, Sparre LS, Stiller CO, Kéllén B, Asker C. Maternal use of thyroid hormones in pregnancy and
neonatal outcome. Acta Obstet Gynecol Scand. 2008;87:617-27.

Ménnistd T, Mendola P, Grewal J, Xie Y, Zhen C, Katherine Laughon S. hyroid diseases and adverse
pregnancy outcomes in a contemporary US cohort. J lin Endocrinol Metab. 2013 Jul;98(7):2725-33.

Gupta HP, Kunwar S, Goel S. A study of thyroid dysfunction in antenatal omen attending the antenatal
clinic in a tertiary care Centre. Int J Health Sci Res. 015;5(6):111-725.

Glinocer D, De Nayer P, Bourdoux P. Regulation of maternal thyroid during regnancy. J Clin Endocrinol
Metab. 1990;71(2):276-87.

Schussler GC. The thyroxine-binding proteins. Thyroid. 2000;10(2):141-9.

Zhou A, Wei Z, Read RJ, Carrell RW. Structural mechanism for carriage and elease of thyroxine in the
blood. Proc Natl Acad Sci U S A. 2006;3(36): 13321-6.

Sharma D, et al. Maternal and perinatal outcome in hypothyroidism in pregnancy: a prospective
observational study. Int J Reprod Contracept Obstet Gynecol. 017;6(12):5548-55.

Blatt AJ, Nakamoto JM, Kaufman HW. National status of testing for hypothyroidism during pregnancy and
postpartum. J Clin Endocrinol Metab. 2012;97:777-84.

https://jrtdd.com



