Thyroid function test in a patient with recurrent miscarriage in the first trimester
Written by:
Abrar Ali Hasan

Raneen Sameer Abd
Supervised by :

Dr.Marwa Habeeb 

Dr:Huda Adnan  
بسم الله الرحمن الرحيم
}يرفع الله الذين امنوا والذين أوتوا العلم درجات{
صدق الله العلي العظيم 
(سورة المجادلة / اية 11)

"ALLAH will raise up, to ranks those of you who believe and who have been granted knowledge"
(Al- Mujadalah:11)
Acknowledgment
Gratitude to ALLAH whose will and guidance enable us to complete this work.
We would like to express our deep respect to our supervisors Dr. Marwa Habeeb  and Dr.Huda Adnan   for  there  encouragement and guidance  in the accomplishment of this work. 
Also we would like to express our  thanks and respect  to Dr, Muslim AL-Hilaly for his help and support .
To our families
with deepest gratitude and warmest affection … 
List of contents
	Subject 
	Page No.

	List of contents
	5      

	
List of tables 

	6

	Abstract 
	7

	Chapter one :introduction and the aim of the study 
	9

	Chapter tow patients and methods 
	18

	Chapter three results
	21

	Chapter four discussion 
	25

	References 
	28


5
List of tables  and bars 
	Table 1
	22

	Table 2
	23

	Table 3
	23

	Bar 1
	24


6

Abstract

Thyroid function test in patient with recurrent miscarriage in  first trimester .
Background : 
 Pregnancy is the time of hormonal changes which may result in endocrine disorders. Thyroid disorders are common clinical problem during pregnancy in which subclinical hypothyroidism is the most common thyroid disorders. Maternal thyroid dysfunction may result in short-term and long- term harm to the mother and child. 

Objective:
 To assess maternal thyroid function test in women with history of recurrent miscarriage in first trimester and compare it with women without history of miscarriage . 
Study design: prospective case control study .
Setting : AL-Nasiriyah  city from  1st of  September  2018 to 1st of April  2019.

Patients and methods :

In this study ,150 pregnant women 75 women with history of recurrent miscarriage in first trimester considered as study group and 75 women without history of miscarriage considered as control group with gestational age 7-12 wks .maternal  age ,gestational age ,weight ,BMI and TFT were compared for groups. 
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CHAPTER ONE    

INTRODUCTION

1.1 Introduction
1.1.1 Definition of miscarriage:

Miscarriage or early pregnancy loss is defined as any pregnancy end spontaneously prior to fetal viability . The World Health Organization (WHO) defines this un survivable state as a fetus weighing 500 grams or less, which typically corresponds to a fetal age (gestational age) of 24 weeks or less (Cited by Stöppler, 2007).  

 Miscarriage occurs in about 15-20% of all recognized pregnancies, and usually occurs before the 13th week of pregnancy. The actual percentage of miscarriages is estimated to be as high as 50% of all pregnancies, since many miscarriages occur without the woman ever having known she was pregnant (Stöppler, 2007).

 Common signs of a miscarriage are bleeding from the vagina. The bleeding may be light or heavy, constant or off and on. It can sometimes be hard to know whether light bleeding is a sign of miscarriage. Heavy bleeding with pain increases the chance of miscarriage. The other signs include pain in the belly, lower back, or pelvis pain and tissue that pass from the vagina (Silver, 2007).

1.1.2 Definition of recurrent spontaneous miscarriage (RSM):

It is the occurrence of three or more consecutive pregnancy loss,
A pregnancy loss is defined as a clinically recognized pregnancy involuntarily ending before 24 weeks gestation
A clinically recognized pregnancy means that the pregnancy has been visualized on an ultrasound or that pregnancy tissue was identified after a pregnancy loss.
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1.1.3 Thyroid gland:

The thyroid gland is located in the neck, anterior to the trachea. The weight of the thyroid gland is 12 to 20 grams and it consists of two lobes connected by an isthmus. The thyroid gland develops from the floor of the primitive pharynx during the third week of gestation. The mature thyroid gland contains numerous spherical follicles composed of thyroid follicular cells that surround secreted colloid fluid contains large amounts of thyroglobulin, the protein precursor of thyroid hormones. The thyroid hormone synthesis normally begins at about 11 weeks of gestation (Sadler, 2004; Kasper et al., 2005). 
1.1,4 Synthesis of Thyroid hormones:
One of the starting molecules for thyroid hormone synthesis is thyroglobulin (Tg), a glycoprotein that comprises (115 – 123) tyrosine residues. Epithelial cells of the thyroid gland have a sodium-iodide symporter on the basement membranes that concentrates circulating iodide ion from the blood. Once inside the cell, iodide ion is transported to the apical membrane of thyroid follicular cells where it is oxidized by thyroid peroxidase  and hydrogen peroxide. The reactive iodine atom is added to selected tyrosyl residues within Tg.

 The iodotyrosines in Tg are then coupled via a reaction catalyzed by TPO and produced either T3 or T4, depending on the number of iodine atoms present in the iodotyrosines (Murray et al., 2000; Ganong, 2003; Choksi et al., 2003; Kasper et al., 2005). 

After coupling, Tg is taken back into the thyroid cell where it is processed in lysosomes to release T4 and T3. Uncoupled mono- and diiodotyrosines are deiodinated by enzyme, thereby 
recycling any iodide that is not converted into thyroid hormones (Murray et al., 2000; Kasper et al., 2005).

 Free thyroid hormones diffuse into blood were they reversibly complex with liver-derived binding proteins for transport to other tissues. Thyroxine binds to several proteins in the blood and the free form (0.03%) is traditionally held to be the physiologically important form of the hormone, with the binding proteins serving three functions: firstly is maintenance of a large pool with a constant free hormone concentration. Secondly is ensuring an even distribution of hormone among peripheral cells. The third function is minimizing hormone loss by renal filtration (Ganong, 2003; Poppe, Velkeniers, Glinoer, 2007). 

Thyroid hormones have the profound effect of increasing the metabolic rate of the body. Complete lack of thyroid secretion usually causes the basal metabolic 
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rate to fall 40 to 50 percent below normal, and extreme excesses of thyroid secretion can increase the basal metabolic rate to 60-100 percent above normal (Guyton and Hall, 2006).

Thyroid stimulating hormone or thyrotrpin (TSH), which is secreted by the anterior pituitary gland, regulates thyroid hormone synthesis and secretion. TSH is a large glycoprotein composed of two subunits (α and β). The α–subunit is the same in LH and FSH, while the β – subunit is specific for TSH. 
 Hypothalamic thyrotropin-releasing hormone stimulates TSH secretion from the anterior pituitary. TSH then initiates thyroid hormone (TH) synthesis and release from the thyroid gland. Although opposing TRH and TH inputs regulate the hypothalamic-pituitary-thyroid axis, TH negative feedback is thought to be the primary regulator. Control of circulating 
concentrations of thyroid hormone is regulated by negative feedback loops within the hypothalamic-pituitary-thyroid (H-P-T) axis. TH negative feedback at the pituitary is believed to be the most important physiological regulator of serum TSH levels (Cohen et al., 2000, Nikrodhanond et al., 2006).

1.1.5 Thyroid hormones during pregnancy :
Human chorionic gonadotrophin (hCG) has a thyrotrophic activity owing to subunit homology with thyroid simulating hormone (TSH) and maternal TSH production is suppressed during the first trimester of pregnancy ,When hCG levels are highest . The TSH response to thyrotrophin –releasing hormone is reduced during the first trimester but returns to normal after that . Thyroid binding globulin increases in the first 2 weeks of pregnancy and reaches plateau by 20 weeks .
This leads to increased production of total T3(tri-iodothyronine)and T4 (thyroxine) . The increased Glumerular Filtaration Rate of pregnancy results in  an increased renal loss of iodide , which is essential for thyroid hormone synthesis ,so the thyroid compensates by increasing the proportion of iodide in takes up from circulation . Where there is relative background iodide deficiency , these changes may result in  enlargement of the thyroid gland during pregnancy (thyroid goiter) .

      The hyper metabolic state of normal pregnancy makes clinical  assessment of thyroid function often needs to be checked biochemically .However the physiological changes of pregnancy , including the 50 per cent plasma volume expansion                                    
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,increased thyroid binding globulin production and relative iodine deficiency ,mean that thyroid hormone reference ranges for non-pregnant women are not appropriate in pregnancy .Free T4,free T3 and TSH should be analyzed when assessing thyroid function in pregnancy ,and total T3 and T4 not used .there is a fall in TSH and a rise in fT4 concentration in the first trimester of normal pregnancy . This is followed by a fall I fT4 concentration with advancing  gestation ,with the most marked effect during third trimester (Bewley,Chong  et al.,2011).
1.1.6  Etiology of recurrent miscarriage  
Genetic factors:

1. fetal chromosomal abnormality: is the most common cause of early pregnancy loss, especially in older women.

This accounts for up to 70% of early pregnancy loss, defects are commonly trisomy, polyploidy or monosomy.
2. Parental chromosomal abnormalities: they are found in about 2% of women with recurrent pregnancy loss, with the most common being a balanced reciprocal translocation.

Anatomical factors:
accounts up to 10% to 15% of cases and are generally thought to cause miscarriage by interrupting the vasculature of the endometrium, leading to abnormal and inadequate placentation, these include:
1. Congenital uterine anomaly: the prevalence of congenital uterine anomaly, such as septate, bicornate or arcuate uterus, in general population is about 6.7% but approximately 16.7% in women with recurrent miscarriage.                                                                                                                                                                                                                                                             
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2. Acquired uterine anomaly: such as fibroids ( sub mucous) or intrauterine adhesions ( asherman's syndrome) have also been associated with recurrent miscarriage.

3. Cervical weakness: cervical incompetence characterized by painless dilation and effacement, usually occurs during the mid-second or early third trimester.
Prothrombotic factors: 
1. Inherited thrombophilic defects: more than 15% of white population carrying an inherited thrombophilic mutation, the most common is factor V Leiden mutation, mutation in the promoter region of the prothrombin gene, and mutations in the gene encoding methylene tetrahydrofolate reductase, the potential association between recurrent pregnancy loss and heritable thrombophilia is based on the theory that impaired placental development and function secondary to venous and/or arterial thrombosis could lead to miscarriage.

2. Acquired factor: antiphospholipid syndrome, with prevalence of 3% to 5% in the general population.

It is characterized by the presence of at least 1 clinical and 1 laboratory criterion 
A. Clinical 
1. One or more confirmed episodes of vascular thrombosis 

2. Pregnancy complications, including either 3 or more consecutive pregnancy losses at less than 10 weeks of gestation, one or more fetal deaths at greater than 10 weeks of gestation, or at least 1 preterm birth (<34 weeks) due to sever preeclampsia or placental insufficiency.
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B. Laboratory ( repeated at least 2 times, more than 12 weeks apart) 

1. Positive plasma levels of the anticardiolipin antibodies at medium to high levels.

2. Positive plasma levels of the lupus anticoagulant .

Immunological factors 
A common feature of immune factors in causing recurrent pregnancy loss appears to be a decreased maternal immune tolerance towards the fetus(Williams ,2012  p367).

Antiphospholipid syndrome


The antiphospholipid syndrome is an autoimmune disease that is a common cause of recurrent pregnancy loss(RCOG,2013 ). Around 15% of the women who have recurrent miscarriages have high levels of antiphospholipid antibodies. Women who have had more than one miscarriage in the first trimester, or a miscarriage in the second trimester, may have their blood tested for antibodies, to determine if they have antiphospholipid syndrome. Women diagnosed with antiphospholid syndrome generally take aspirin or heparin in subsequent pregnancies, but questions remain due to the lack of high quality trials (Empson et al , 2005 ) .
Thyroid antibodie


Anti-thyroid autoantibodies are associated with an increased risk of recurrent miscarriage with an odds ratio of 2.3 with a 95% confidence interval of 1.5–3.5 (Vissenberg et al ,  2011).
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Increased uterine NK cells

Natural Killer Cells, a type of white blood cell, are present in uterine tissue. High levels of these cells may be linked to RPL but high numbers or the presence of these cells is not a predictor of pregnancy loss in women who have not have had a miscarriage (Christiansen ,2014.).
Parental HLA sharing


Earlier studies that perhaps paternal sharing of HLA genes would be associated with increased pregnancy loss have not been confirmed.*
Environmental factors 

Caffeine consumption and smoking have been implicated in increasing the risk of miscarriage . Recent studies have been shown that women who are homozygous for CYP1A2*1F alleles (an enzyme responsible for caffeine metabolism) had a high risk for RM with a dose dependent  effect of daily caffeine intake .Other studies have shown that women exposed to environmental tobacco smoke had a high risk of spontaneous miscarriage in combination with caffeine and alcohol consumption(sata et al ,2005) . 

Infections 
The role of infection on RM is not clear . many microorganisms have been suggested to be associated with spontaneous miscarriage , including Chlamydia trachomatis ,listeria monocytogenes , toxoplasma gondii ,rubella ,herpes simplex virus .Bacterial vaginosis occasionally associated with premature rupture of membrane resulting in mid trimester loss and preterm labour more than early pregnancy loss(Nelson et al , 2007).
Endocrinologycal factors 
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Luteal phase defect (LPD), polycystic ovarian syndrome( PCOS), diabetes mellitus ,thyroid disease and hyperprolactenemia  are among the endocinologycal disorders implied in approximately 17% to 20% of RPL.  
Well controlled thyroid disorders are not risk factors for recurrent miscarriage thus national guidelines do not recommend routine screening in absence of symptoms .(Moffett et al ,2004)
Thyroid abnormalities and recurrent pregnancy loss

Hyperthyroidisms

Hyperthyroidism occurs in approximately 0.1%-0.4% of pregnancies. It seems that excess production of thyroid hormone is usually not correlated with infertility or RPL. Pregnant women with untreated excess hyperthyroidism are at increased risk for spontaneous miscarriage, congestive heart failure, thyroid storm, preterm delivery, pre-eclampsia, foetal growth restriction and increased perinatal morbidity and mortality(Rofetoff et al , 2004). Treatment of overt Graves’ hyperthyroidism in pregnancy to achieve adequate metabolic control has been associated with improved pregnancy outcomes. However, hyperthyroidism has not commonly been reported as an independent cause of RPL (Palmoaki et al , 2000).

Hypothyroidism 

The most prevalent cause of hypothyroidism in pregnant women, affecting approximately 0.5% of patients, is chronic autoimmune thyroiditis (Hashimoto’s thyroiditis) (Levalle et al , 2002 ). Other causes of hypothyroidism include endemic iodine deficiency, prior radioactive iodine therapy and thyroidectomy. Untreated hypothyroidism in pregnancy has consistently been shown to be associated with an increased risk for adverse pregnancy complications as well as detrimental effects on foetal neurocognitive development (Velkenires , 2007). Specific adverse outcomes associated with maternal overt hypothyroidism include increased risks for premature birth, low birth weight and miscarriage (Levalle , 2002). Current evidence suggests that treated thyroid dysfunction is not associated with RPL.
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 For this reason, patients should be euthyroid before attempting pregnancy and it is necessary to regularly control the levels of TSH during pregnancy (|Palomaki  et al,2002). Thyroid hormones have an impact on oocytes at the level of the granulosa and luteal cells that interfere with normal ovulation.
 Low thyroxine levels exert a positive feedback effect on thyroid-releasing hormone (TRH). High concentrations in TRH have been associated with high PRL levels. It is believed that high PRL levels alter the pulsatility of gonadotropin-releasing hormone (GnRH) and interfere with normal ovulation (Carayon ,2003). Therefore, severe forms of hypothyroidism rarely complicate pregnancy since they are more closely associated with anovulation and infertility. Even if an association exists between low thyroid function and pregnancy loss, there is no direct evidence for a causal role (Glineor , 2002).

Aim of study : to assess maternal thyroid function test in women with history of recurrent miscarriage in first trimester and compare it with women without history of miscarriage ,
17
CHAPTER TOW

PATIENTS AND MTHODS
Patients and Methods

Study design :prospective case control study .

Settings : Al-Nasiriyah city from first of September 2018 to first of April 2019.

Patient collection : 
150 women were taken and included in the study . They divided into tow groups :

Study group :75 pregnant women with history of  recurrent miscarriage in the first trimester with gestational age from( 7-12 ) Wks.

Control group :75 pregnant women without history of miscarriage with gestational age (7-12) Wks .

The women collection was taken from out patient clinic in  Al_Nasiriyah  city regardless age and parity .

Inclusion criteria  

1. Gestational  age (7-12)Wks .

2. History of recurrent miscarriage 3-6 in 1st trimester for study group 

Exclusion criteria 

1. Multiple pregnancy 

2. Patient with chronic medical problem like hypertension ,diabetes 

3. cigarette smoking.

4. patient on chronic use of drug .

5. pathological cause of pregnancy loss such as cervical incompetence ,fibroid or congenital anomalies of uterus .
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All the participants were subjected to the following :

1. They were told about the nature of the study and only those  who agreed to participate in the study were included .Verbal consent was obtained from all pregnant women in the study .

2. The demographic characteristics of each patient were assessed including maternal age ,parity ,no. of miscarriage and gestational age(7-12)wks .was calculated from the first day of  LMP and confirmed by early ultra sound scan .

3. Full history and physical examination were done to all participants .

4. body mass index was calculated to all patients by dividing the weight of the participant in kilogram over the square of the height in meters .

5. An abdominal ultrasound examination was done to all patients to confirm the gestational age ,viability ,to exclude multiple pregnancy and any pathological abnormalities such as fibroid.

6. Every patient had under gone the following investigations in the form of :

1. Full blood count

2. urinalysis  and mid stream urine examination test 

3. glucose tolerance test (tow hours postprandial) .

4. Thyroid function test .

5. serum prolactin .

6. progesterone level
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CHAPTER THREE
RESULTS
Table (1) show the mean maternal age  (yrs.) of study group was (28.91+ 5.06) and the range was (20-40) While the mean maternal age of control group was (29.68+5.38) and the range was (19-40), no significant difference in maternal age between the study and the control group  as P value  was 0.3661.

The mean body mass index (BMI) (Kg/m2) in study group was (25.44+2.48).the range was (20_30) while the BMI in control group  was 25.4+2.3) the range was  (19-30) no significant difference between study and control group as P value was 0.9185.
The mean parity of study  group was (1.93+1.33) the range was (0-5)  while the mean parity of control group was (2.36+1.43) the range was (0-4) no significant difference between study and control group as P value was 0.0603.
The mean gestational age in study group was (9.65+1.36) the range was (7.2-11.4)  while the mean of GA of control group was (9.69+1.71) the range was (7-11.6) no significant difference between study and control group as P value was 0.8800.
Table (1) demographic characteristics of women in study and control groups

	parameter
	Study mean + SD

 75 
	 Control mean +SD 75

75
	P value

	Age
	28.91+5.06
	 29.68+5.38
	0.3661

	BMI
	25.44+2.48
	25.4+2.3
	0.9185

	Parity
	1.93+ 1.33
	2.36+1,43
	0.0603

	Gestational age
	9.65+1.63
	9.69+1.71
	0.8800
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Table (2)  thyroid function test among study and control group 

	Abnormal TFT
	Study group

(cases)
	 control
	Total 

	positive
	55
	15
	65

	Negative 
	20
	60
	85

	 Total 
	 75
	75
	150


Percentage of abnormal TFT among cases : 55/75 * 100% =73%

Percentage of abnormal TFT among control : 10/75* 100% =20%

 Strength of  association 

The odd ratio =2.5
 Table (3)
	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	10.755a
	2
	.005

	Likelihood Ratio
	11.678
	2
	.003

	N of Valid Cases
	148
	
	


	a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 6.08.
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CHAPTER FOUR 
CONCLUSION  and DISCUSSION
Result and conclusion 
 150 women was taken  as case control study to assess  the relation between abnormal thyroid function test and recurrent pregnancy loss ,75 women as a study group ( have a history of recurrent miscarriage)  ,after study 75% of them have abnormal thyroid function test . while the other 75 women as control group (no HX of recurrent miscarriage ) only 20% show abnormal thyroid function 
 Discussion 
Universal screening for thyroid hormone abnormalities is not routinely recommended at present. Preconception or early pregnancy screening for thyroid dysfunction has been proposed but is not widely accepted. However, measurement of thyroid function and auto antibodies should certainly be considered in those who are at high risk of thyroid disease and in those whose pregnancy is otherwise high risk.[1] In women at reproductive age, hypothyroidism can be reversed by thyroxine therapy to improve fertility and avoid the need for use of assisted reproduction technologies. Accordingly, TSH determination is warranted for all women planning pregnancy or those already pregnant.[1] Women with thyroid dysfunction at early gestation stages should be treated with l-thyroxine to avoid pregnancy complications. Whether thyroid hormones should be given prior to or during pregnancy in euthyroid women with AITD remains controversial.[5] To date, there is a lack of well-designed randomized clinical trials to elucidate this controversy. Subclinical and overt forms of hypothyroidism are associated with increased risk of pregnancy-related morbidity, for which thyroxine therapy can be beneficial. Suboptimal iodine status affects a large proportion of the world's population, and pregnancy further depletes iodine stores.[4] There is controversy surrounding the degree to which iodine should be supplemented and the duration of supplementation. The practicing clinician needs to be aware of the thyroid changes which accompany pregnancy.[5] Future research, within the setting of clinical trials, should focus on the potential health gain of identification, and effect of treatment, of thyroid disease on pregnancy outcome
26
. none Furthermore, it was recently shown that thyroxine administration to pregnant women with positive thyroid auto antibodies and a history of recurrent abortions may improve the final outcome. Regarding prevention of miscarriage, there are few studies showing that thyroxine treatment may be effective in reducing the number of miscarriages when given during the early stages of pregnancy.[1] Further studies are required with a greater number of women in order to reach definitive conclusions. At present, routine screening and treatment of autoimmune thyroid disease in euthyroid pregnant women is not warranted.
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