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Physiological Assessment of Hypothyroidism Females Infected with 

Helicobacter Pylori 

Asma’a Ali Hamdan Hejaze 

Abstract 

Background: Hypothyroidism is deficiency of thyroid hormones that most 

common in women than men. Helicobacter pylori (H. pylori) infection may 

cause extra digestive manifestations directly or indirectly. Autoimmune 

thyroid diseases are characterized by the presence of autoantibodies against 

thyroid antigens, such thyroid peroxidase antibodies (TPO) and thyroglobulin 

antibodies (Tg Ab) that may be triggered by another factors just like as 

infection with H. pylori. 

Objective: The present study aimed to assess the physiological aspects of 

hypothyroidism females infected with H. pylori at baseline and after triple 

treatment. 

Materials and methods: A randomized clinical trial study has been 

conducted on 50 hypothyroidism females infected with H. pylori and 50 

apparently healthy females as control. Hematological and biochemical 

parameters were measured, statistically analyzed and compared with control.    

Results: The results revealed significant differences between cases and 

control before and after study. The mean levels of hemoglobin, red blood cell 

count, white cell count, hematocrit significantly lowered in cases compared to 

controls, while no significant differences were found for mean corpuscular 

volume, mean corpuscular hemoglobin, mean corpuscular hemoglobin 

concentration, red distribution width and platelets. The mean levels of thyroid 

stimulating hormones (TSH) were significantly higher among cases at 

baseline compared to control. While after triple treatment with amoxicillin, 

omeprazole and clarithromycin (AOC), the mean levels of TSH were 

significantly lowered among hypothyroidism patient infected H. pylori 
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compared to control at baseline of the study. The mean levels of free thyroxin 

(fT4) and free tri-iodothyronine (fT3) were significantly lowered among 

hypothyroidism females infected with H. pylori compared to control at 

baseline.  After 2 months of triple treatment, the mean levels were 

significantly higher compared to baseline measurements. After 4 months of 

triple treatment, there is no significant differences in the mean levels of fT4 

and fT3 compared to the mean levels before triple treatments. Anti-TPO, anti-

Tg and H. pylori IgG were significantly higher in cases compared to control. 

After 2 months treatment, anti-TPO, anti-Tg were non-significantly decrease.  

H. pylori IgG levels were significantly decreased after two and four months 

of triple treatment. Statistically significant correlation were reported between 

different parameters of the study.         

Conclusions: H. pylori infection appears to be a causative agent for an 

elevation of TSH, anti-TPO, anti-TG and H. pylori IgG levels and for decrease 

in fT4, fT3 and some hematological parameters. However, these were almost 

normalized after treatment with AOC. 

Keywords: hypothyroidism, Helicobacter pylori, eradication, Gaza. 
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ع تزامن مدراسة حول تقييم الجوانب الفسيولوجية للسيدات المصابات بقصور الغدة الدرقية الم

 صابة بالملوية البوابية )جرثومة المعدة(إلا

 

 أسماء علي حمدان حجازي

 ةالدراس ملخص

 اءيعتبر أكثر شيوعاً لدى النس ،الغدة الدرقية اتهرمونفي افراز نقص هو قصور الغدة الدرقية  مة:مقد

شر أو هضمية ةشتل مباال مظاهرالعديد من الالبواةية الملوية اصاةة ةالبتتيريا تسبب اال عن الرجال.

المتعلقة ةالغدة الدرقية موسومة ةوجود أجسام مضادة ذاتية ضد أمراض المناعة الذاتية إن  غير مباشر.

 ضادة للغلوةين الدرقيللبيروكسيداز الدرقي وأجسام م مضادة أجساممستَِضدات الغدة الدرقية مثل: 

 .اةيةوالب بتتيريا الملويةالعن عوامل أخرى مثل العدوى ة تتون ناجمة قدوالتي 

درقية قصور الغدة اللسيدات المصاةات ةل ةالفسيولوجي الجوانب تقييمهدفت هذه الدراسة الى  :الهدف

 .اةيةوالملوية البالمصاحب لإلاصاةة للبتتيريا 

قصور الغدة  عانوا من سيدةعلى خمسين  ه الدراسة السريرية العشوائيةهذأجريت  :المواد واألساليب

ينة حة جيدة كعيتمتعون ةص سيداتة وخمسين من الاةيوالملوية الب مصحوةة ةاإلاصاةة ةالبتتيرياالدرقية 

الدموية والبيوكيميائية للمجموعة التجريبية وتحليلها احصائياً  اجراء المعايير مت .لدراسةضاةطة ل

 نتها ةنتائج المجموعة الضاةطة.ومقار

وجود فروق ذات داللة احصائية ةين المجموعة التجريبية والمجموعة ة نتائج الدراس تظهرأ :النتائج

رات ك ،الضاةطة قبل وةعد اجراء الدراسة. ولوحظ انخفاض في متوسط مستويات كرات الدم الحمراء

 ،المجموعة التجريبية مقارنة ةالمجموعة الضاةطةلدى  والهيماتوكريت الدم الهيموجلوةين ،الدم البيضاء

 ،هيموجلوةين الترية الوسطي ،في حين لم توجد فروق ذات داللة احصائية لـلحجم التروي الوسطي

ج كما أظهرت نتائ تركيز الهيموجلوةين الوسطي للترية وتباين كرات الدم الحمراء. ،الصفائح الدموية

ةشتل ملحوظ في المجموعة التجريبية ن المحفز للغدة الدرقية متوسط مستوى الهرموالدراسة ارتفاع 

لثالثي عد العالج اةالهرمون المحفز للغدة الدرقية مقارنة ةالضاةطة. في حين انخفض متوسط مستوى 

ما انخفض متوسط ك .وميبرازول وأموكسيسيلين وكالريثروميسيناألللبتتيريا الملوية البواةية ةاستخدام 

د الثيرونين الحر والثيروكسين ةشتل ملحوظ لدى المجموعة التجريبية. أظهرت مستوى ثالثي يودي

ائج مقارنة مع ما قبل العالج. وةينت نتالنتائج ةعد شهرين من العالج الثالثي ارتفاع في المتوسطات 

وديد ثالثي يانه ال توجد فروق ذات داللة احصائية في متوسط مستويات  ةعد أرةعة شهور من العالج

رونين الحر والثيروكسين مقارنة ةمتوسط المستويات قبل العالج الثالثي. ارتفاع في مستويات الثي
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األجسام المضادة للبيروكسيداز الدرقي  ،األجسام المضادة للجرثومة الملوية البواةية من نوع )ج(

 ،لضاةطةا واألجسام المضادة للغلوةين الدرقي ةشتل كبير في المجموعة التجريبية مقارنة ةالمجموعة

ةينما ةعد العالج ةشهرين انخفض ةشتل غير ملحوظ في حين ان مستويات األجسام المضادة للملوية 

انخفضت ةشتل ملحوظ ةعد شهرين وأرةعة شهور من العالج الثالثي. ووجدت  البواةية من نوع )ج(

 المختلفة.عالقات ارتباط ذات دالالت احصائية ةين معايير الدراسة 

 يةالهرمون المحفز للغدة الدرقمستويات عامل مسبب الرتفاع  الملوية الباةية تتيرياالب :استنتاج

األجسام المضادة للبيروكسيداز الدرقي واألجسام  ت:شملحيث لغدة الدرقية ةا واألجسام المضادة

ثالثي يود  وانخفاض في المضادة للملوية البواةية من نوع )ج( واألجسام المضادة للغلوةين الدرقي

ةعد  الى مستواها الطبيعي تقريباً  كما عادت ة.الدموي المعلمات وةعضلثيرونين الحر والثيروكسين ا

 الثالثي. العالج

 

.، غزةالبواةيةالملوية البتتيريا قصور الغدة الدرقية،  الكلمات المفتاحية:
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1 Introduction 

 

1.1 Overview  

Thyroid gland is one of the crucial organs in the human body that produces 

basic hormones: triiodothyronine (T3) and tetra-iodothyroxine (T4) which 

have an essential part in control of metabolic functions, development and 

growth. Thyroid dysfunction affecting various vital activities; those 

subsequent from hypo or hyper thyroid gland action leading to increase or 

decrease thyroid hormones T3 and T4 (Karnath and Hussain 2006). 

 

Hashimoto’s thyroiditis (HT) is the most widely autoimmune thyroid 

disorders as one of most complications of thyroid dysfunctions. Autoimmune 

diseases occur when the immune system begins to attack its own self-antigens, 

so, that the best feature of autoimmune thyroid disease is the presence of 

autoantibodies against thyroid antigens. Such diseases are triggered by factors 

including infectious agents, just like as infection with Helicobacter pylori 

(Swain et al., 2005; Lazurova and Benhatchi 2012). 

 

 Luther et al. (2010) found that a high level of people who have been 

diagnosed as thyroid patients were also infected with H. pylori which means 

that these bacteria play a critical part in the pathogenesis of such illnesses. 

They added that H. pylori is one of the most well-known bacterial pathogens 

that infect human around the worldwide, which acquired in the early 

childhood and is carried throughout a lifetime if not treated with antimicrobial 

agents. 

 

In order to link H. pylori infection with the progression of autoimmune thyroid 

diseases, a sensitive assay and careful population studies are required. Due to 
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the important role of H. pylori in the development of autoimmune thyroid 

diseases and malfunctions of human in Gaza strip as well in other parts of the 

world, studies are needed in this aspect especially those correlating 

dysfunction of thyroid gland and ulcer caused bacteria H. pylori. Therefore, 

this study was suggested to perform the aims to investigate the association 

between occurrence of hypothyroidism and H. pylori. 

 

1.2 Objectives of the study 

1.2.1 The general objective 

The general goal of the study is the physiological assessment of 

hypothyroidism infected with H. pylori at baseline and after triple treatment. 

 

1.2.2 Specific objectives  

- To measure anti H. pylori IgG in cases before and after treatment of 

hypothyroidism and H. pylori. 

- To reveal the changes in serum TSH, free T4, free T3, anti-TPO and anti-

Tg levels among hypothyroidism patients infected with H. pylori before 

and after treatment with triple treatment with amoxicillin 1 g b.i.d., 

clarithromycin 500 mg b.i.d., and esomeprazole 20 mg b.i.d and in the 

same time with thyroxin. 

 

1.3 Significance of the study 

Gastric and ulcer peptic disease is a common disease in our community and 

considered as one of the health problems among patients in Gaza strip. H. 

pylori is prevalent in Gaza strip and it is an important cause of gastric disease 

(Yassin, Lubbad, & Saadallah, 2014). Furthermore, H. pylori seems to be an 

etiologic factor for autoimmune thyroiditis. In Gaza strip, there are no 

published studies investigated physiological assessment of hypothyroidism 
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infected with H. pylori and eradicated with triple treatment. This study brought 

into focus this risk health problem. The result of this research may draw the 

attention of physicians to consider these results. 

 

1.4 Questions of the study 

- Is there an association between hematological parameters and TSH, fT4, 

fT3, anti-TPO and anti-Tg levels in patients infected with H. pylori? 

- What are the levels of hematological parameters among patients infected 

with H. pylori and healthy persons? 

- Is there an association between TSH, fT4, fT3, anti-TPO and anti-Tg levels 

in patients infected with H. pylori? 

- What are the levels of serum TSH, fT4, fT3, anti-TPO and anti-Tg levels 

among patients infected with H. pylori and healthy persons? 

- Are there statistically significant differences in TSH, fT4, fT3, anti-TPO 

and anti-Tg levels between patients infected with H. pylori and healthy 

persons? 

- Are there statistically significant changes in levels of serum TSH, fT4, fT3, 

anti-TPO and anti-Tg levels among patients infected with H. pylori before 

and after treatment?  



Chapter Two 

Literature 

Review
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2 Literature review 

 

2.1 Helicobacter pylori 

Helicobacter pylori is considered to be as one of the furthermost common 

pathogenic bacteria that colonizes human stomach, varying from 70 % in 

developing countries and less than 40% in the developed countries (Minov et 

al., 2011). H. pylori is the main causative agent of gastritis and responsible for 

development of adenocarcinoma by stimulating cell proliferation and induces 

apoptosis (kim et al., 2012). 

 

2.1.1 General characteristics  

Helicobacter pylori is a Gram- negative spiral bacteria measuring 2-4 μm in 

length, 0.5-1 μm in width and has 2-6 sheathed flagella 3 μm in length (Guo 

et al., 2011). Kusters et al. (2006) found that H. pylori growth at optimal rang 

of: temperature 34- 40C˚, pH 5.5-8.0 but can survive at pH 4 and the key 

feature of H. pylori its microaeropholicity. Growth at optimal level of: 2 -5 % 

oxygen, 5- 10 % carbon dioxide and 85 % nitrogen. 

These bacteria survive in the stomach for a long time without any indications 

in most of the infected people (Pacifico et al., 2010). In order to colonize the 

stomach, H. pylori must survive in acidic pH, its persistence be influenced by  

the production of urease enzyme, in addition to this enzyme these pathogenic 

bacteria produce other enzymes which damage of host epithelial cells such as 

catalase, protease and phospholipase. H. pylori play a crucial role in stomach 

colonization and allow it to move easily through the mucous layer (Lynch, 

2005). 
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2.1.2 Host immune response 

Helicobacter pylori has been developed a variety of mechanism to survive and 

interact with respective host cells (Marlink et al., 2003). Isomoto et al., (2002) 

have been cited that H. pylori stimulate numerous different signaling 

pathways within host gastric cells that eventually lead to the development of 

peptic ulcer and gastric cancer (Yamaoka & Graham, 2014). Also induce 

production of interleukin, tumor necrosis factor and pro-inflammatory 

cytokines (Kim and Kim, 2009). 

Major histocompatibility complex class II (MHCII) molecules are 

heterodimeric cell surface glycoproteins whose expression is critical for the 

development of CD4 T cells and the ability to mount an adaptive immune 

response (Weiss et al., 2013). These molecules are expressed on professional 

antigen-presenting cells (APCs), such as B cells, macrophages, and dendritic 

cells, which function in the uptake, processing, and presentation of antigen to 

CD4 T cells. In addition, these molecules are constitutively expressed on 

epithelial cells of the thymus, macrophages, Langerhans cells of the skin, and 

Kupffer cells in the liver. Under permissive conditions, MHCII expression can 

be induced in a variety of cell types, including cells of the gastrointestinal tract 

(Neefjes et al., 2011). 

Dendritic cells (DCs) are essential APCs in initiating T cell responses, mainly 

to mucosal pathogens. H. pylori control maturation of DCs and, consequently, 

limit their ability to present antigens. Transcription factor E2F1 (E2 promoter 

binding factor 1), is an important regulator of DC maturation. Using 

Lipopolysaccharide (LPS) as a stimulator, it was shown that E2F1 expression 

is down-regulated during DC maturation. However, H. pylori Vacuolating 

Cytotoxin A (VacA) was shown to inhibit DC maturation via restoration of 

E2F1 (Kim et al., 2011). Vacuolating cytotoxin A (VacA) caused reduced 

expression of surface co-stimulatory molecules, e.g., CD40, CD80, CD86, 
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MHC class II molecule and decreased secretion of IL-1β, IL-12p70 and TNF-

α by DCs. Reduced expression of co-stimulatory molecules could, in turn, 

inhibit effector T cell activation or promote tolerance. In addition to VacA, H. 

pylori Cytotoxin-Associated Gene A (CagA) also plays a key role in 

regulating DCs and in inhibiting CD4+ T cell’s differentiation towards Th1 

type cells (Wang et al., 2010); (Moyat and Velin, 2014). 

 

2.1.3 Epidemiology and transmission 

Jiang et al., (2016) found that H. pylori prevalence progressively increases 

with age. Hooi et al., (2017) in an epidemiological investigations 

demonstrated that H. pylori infection is a worldwide phenomenon. There are 

numerous factors that related with H. pylori prevalence and transmission. 

They include: place of residence, parents education, low socioeconomic level, 

crowded accommodation and unsafe water supplies; all may consider as a 

high-risk factor for spread infection (Shi et al., 2008; Bello et al., 2018). 

According Gaza strip, a high prevalence of H. pylori infection was 72.2% 

(Mwafy and Afana, 2018). 

 

2.1.4 Diagnosis  

Several invasive and noninvasive tests are available to identify H. pylori 

infection. Invasive procedures include endoscopy and mucosal biopsy that 

will be later subjected to culture or rapid urease test and histological 

examination. Endoscopy is more expensive , unpleasant for patients and there 

is a definite risk of complications (Misra et al., 2006) Thus using of 

noninvasive tests for diagnosis of H. pylori infection become more common 

due to high accuracy rate, inexpensive, promptly accessible and empower to 

distinguish between active or past infection with the organism (Gold et al., 

2000). Invasive techniques include: histology examination, rapid urease test 
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and bacterial culture (Uemura et al., 2001).While noninvasive techniques are: 

stool antigen test, urea breath test and immune assay test (Isomoto et al., 

2005). 

 

2.1.5 Treatment 

Cover and Blaser (2009) mentioned that the presence of H. pylori is associated 

with an increased risk of development of several diseases including: peptic 

ulcer, gastric mucosa-associated lymphoid tissue (MALT) and gastric cancer. 

Shiota and Yamaoka (2010) suggested that early eradication of H. pylori 

should be recommended for patients with peptic ulcer to prevent the 

development of gastric cancer.  

For the eradication of H. pylori infection, some conclusions were reached 

among them that the first‐line treatment must to be utilized triple therapy (Cai 

et al., 2009). Considering some criteria of the chosen drugs which include: 

knowledge about the structural characteristics and the pharmacokinetics of 

each drug, each medication should be act directly on the bacterium, have the 

capacity to break down quickly in stomach and stay stable over a wide pH run 

particularly in acidic condition (Roesler et al., 2012). Therapeutic choices 

usually include: clarithromycin, amoxicillin and metronidazole (triple 

therapy) as well as proton pump inhibitor considered as the principal line 

defense (Choi et al., 2012; Sachs and Scott, 2012).While Müller and Solink, 

(2011) mentioned that improvement of the vaccine against H. pylori is an 

attractive alternative and significant progress has been made in the treatment 

of infection. 

 

2.2 Thyroid gland 

The thyroid gland is a butterfly-shaped in the base of the neck just underneath 

the larynx that produces vital hormones T4 and T3 (Mahmoud, 2017). Thyroid 
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hormones are essential for numerous functions including: brain development, 

growth, fuel metabolism, reproduction, regulate body temperature and blood 

pressure (Sherwood, 2015).  T3 and T4 production were controlled by thyroid 

stimulating hormone (TSH) which is produced by the pituitary gland. TSH 

production controlled by thyroid releasing hormone (TRH) produced by the 

hypothalamus (Ferrara et al., 2018). This means that thyroid gland regulates 

its hormonal secretion with the aid of hypothalamus and the pituitary gland in 

a way that TRH is triggered pituitary to secrete TSH which in turn tells thyroid 

gland to capture iodine from the blood to synthesized and produced T4 and T3. 

Hypothalamus and pituitary gland decreases TRH and TSH when T4 is reach 

to a satisfactory level in circulation (Ortiga‐Carvalho et al., 2011). 

The process of thyroid hormones blend happens in follicles (follicles are small 

globular functional units that compose thyroid gland), these follicles contain 

a proteinaceous material called colloid. The process initiates when iodide 

enter the thyroid gland via protein channel called sodium iodide symporter 

(NIS) which its activity is stimulated by TSH (Carvalho and Dupuy (2017). 

Once iodide enters the cell is converted to iodine, iodine thrown out into 

colloid by protein called pendrin then bound to tyrosine in a sequence steps to 

form monoiodotyrosine (MIT) and diiodotyrosine (DIT), a molecule of MIT 

couples with DIT to form T3 and two molecules of DIT combine to form T4. 

All these steps are catalyzed by thyroid peroxidase enzyme (TPO) (Shahid and 

Sharma, 2018). 

 

The amount of iodine controls the hormones secreted by the thyroid gland. 

Iodine inadequacy prompts a reduction in thyroid hormones synthesis, while 

the nonattendance of iodine leads to the removing of inhibition effect for TSH 

production that is mean high TSH level this in thusly increment thyroid gland 

action influenced by elevated TSH level and no adequate iodine supplies for 
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T3 and T4 synthesis, this known as hypothyroidism (Zimmermann and 

Boelaert, 2015). While high amount of iodine leads to increasing of T3 and T4 

synthesis rate and reduce TSH level thus lead to accumulation of T3 and T4 in 

follicles and cause thyrotoxicosis, this is known hyperthyroidism (Richard, 

2004). 

 

2.2.1 Hypothyroidism 

Hypothyroidism is a condition of low serum level of thyroid hormones T3 and 

T4 and high level of TSH (Almandoz and Gharib, 2012). The most widely 

recognized reason for hypothyroidism is autoimmune thyroid disease. There 

are a hereditary and a few ecological variables can be activated by disease 

(William, 2000). Francis and Brown (2011) mentioned that hypothyroidism 

during fetal development or early infancy results in cretinism (congenital 

hypothyroidism) which causes respiratory troubles, bone and muscle 

dystrophy, and mental deficiency in children and females more susceptible 

than males. 

The most common symptoms of hypothyroidism are: thyroid gland 

enlargement, the patient may begin to feel tired as well as skin, hair, and 

fingernails also grow more slowly and became thickened, dry, and weak. 

Some balding might be taken note (Smoller and Rongioletti, 2010). In some 

cases of hypothyroidism tissues beneath the skin appear to a puffy 

characteristic, swollen appearance known as myxedema, this is often 

especially evident around face and eyes (Boelaert and Franklyn, 2005). 

Zdraveska and Kocova (2012) mentioned that circulation was influenced and 

heart rate slows down, intestinal activity slowdown, the patient may become 

constipated. A few pounds of weight gain may occur, muscles become painful. 

In addition, Hoogendoorn et al., (2004) who has clarified some different 

manifestations, for example, memory loss, diminished capacity to think and 
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discouragement. Certain patients suffer loss of balance and difficulty in 

walking and hypothyroidism affected by females reproductive system and 

caused longer, heavier and more frequent menstruation. 

The term subclinical hypothyroidism is utilized for patients who have mildly 

increased levels of serum TSH but normal thyroid hormone T4 and T3 levels 

(Lorini, 2003). Subclinical hypothyroidism is a relatively common condition 

increased with age and characterized by a mild thyroid gland failure (Gesing 

et al., 2012). The main causes of subclinical hypothyroidism are autoimmune 

thyroiditis, hereditary abnormalities, iodine deficiency, obesity and inherited 

syndrome (Cerbone et al., 2013). 

 

2.2.2 Autoimmune thyroid disease (ATD) 

Autoimmune thyroid disease (ATD) is common in the middle-aged women 

and the prevalence rate increases with advancing age (Akamizu, & Amino, 

2017). ATD comprises a series of interrelated conditions including 

hyperthyroid Graves disease, Hashimoto’s (goitrous) thyroiditis, atrophic 

autoimmune hypothyroidism, postpartum thyroiditis (PPT) and thyroid-

associated orbitopathy (TAO). Out of all these diseases, Hashimoto’s 

thyroiditis and Graves’ disease are the commonest types one form of the 

disease may change to other as the course of the immune process progresses 

(De Luca et al., 2013). The development of autoantibodies to TPO, Tg and 

thyroid stimulating hormone receptor (TSH-R) is the main hallmark of ATD 

(Marcocci, 2000). 

The etiology of ATD is a multifactorial combination of genetic, environmental 

factors, infection by some bacteria such as H. pylori and geographical 

dependency because of alimentary iodine intake that occurs in different 

geographical location (Lamfon, 2008; Brent, 2010). 
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2.2.3 Thyroid autoantibodies 

Auto-antibodies cause cellular damage and modify thyroid gland function. 

Cellular damage occurs when sensitized T-lymphocytes and/or auto-

antibodies bind to thyroid cell membranes causing cell lysis and inflammatory 

reactions. Alterations in thyroid gland function result from the action of 

stimulating or blocking auto-antibodies on cell membrane receptors. Three 

principal thyroid auto-antigens are involved in ATD. These are TPO, Tg and 

the TSH receptor (Franco et al., 2013). 

Thyroid peroxidase is the key enzyme catalyzing both the iodination and 

coupling reaction for the synthesis of thyroid hormone. It is membrane-bound 

and found in the cytoplasm of thyrocyte. It was earlier known as thyroid 

microsomal antigen. Anti-TPO autoantibodies are found in patients with 

autoimmune hypothyroidism and Graves’ disease. Together with Tg 

antibodies, these are the predominant antibodies in Hashimoto’s thyroiditis. 

Anti-TPO antibodies are mainly of the IgG class with IgG1and IgG4 

subclasses in excess (Kandi & Rao, 2012). 

Thyroglobulin made out of two identical subunits. It is discharged by the 

thyroid follicular cells into the follicular lumen and stored as the colloid. Each 

Tg molecule has around 100 tyrosine residues. These deposits were coupled 

to form the thyroid hormones T3 and T4. The sequence of human Tg has been 

determined (Gardner & Shoback, 2007). Thyroglobulin autoantibodies are 

found in patients with lymphocytic thyroiditis and Graves’ disease patients. 

They are polyclonal and mainly of IgG class with all four subclasses 

represented. TSH controls the cell surface expression of TPO and Tg altering 

the mRNA transcription of these two proteins. These effects are mimicked by 

autoantibodies (both blocking and stimulating) in the sera of the patients with 

GD (Iddah & Macharia, 2013). 
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TSH-R is expressed on the plasma membrane of thyroid epithelial cells. It is 

central to the regulation of thyroid growth and functions. TSH-R is the main 

auto-antigen in the autoimmune hyperthyroidism of Graves Disease, where T 

cells and autoantibodies are directed against the TSH-R antigen. Activation of 

the receptor includes binding of the cognate hormone to the large ectodomain 

of the THS-R followed by interaction between the receptor and 

transmembrane domain (TMD) leading to the initiation of multiple signaling 

pathways and thyroid hormones synthesis and secretion (Davies et al., 2010). 

 

2.2.4 Pathogenesis of autoimmune thyroid disease (ATD)  

Hashimoto thyroiditis and Graves’ disease have different clinical 

presentations however, they share etiological factors, immunological 

mechanisms and occurrence in members of the same family (Caturegli et al., 

2007). AITDs are associated with T- and B-lymphocyte infiltration of the 

thyroid gland, and subsequent autoreactivity T cells. An inflammatory 

response arises, causing apoptosis of the thyroid cells and subsequently 

hypothyroidism. Additionally, some patients generate (TSH-R) blocking 

antibodies, preventing TSH from binding. The stimulating effect of TSH is 

ceased, causing atrophy of the thyroid gland, resulting in hypothyroidism 

(Swain et al., 2005). 

On the other hand, in Graves’ disease, CD4+ T cells specific for the thyroid 

gland are activated, leading to recruitment of B-cells and generation of 

antibodies. These antibodies bind to the TSH-R on thyroid follicular cells, 

mimicking the action of TSH, leading to the stimulation of thyrocyte growth 

and thyroid hormone production, and consequently resulting in 

hyperthyroidism (Weetman and DeGroot, 2016). 

 



14 
 

2.2.5 Management of hypothyroidism 

The most common cause of hypothyroidism is autoimmunity (Hashimoto’s 

disease) (Espaillat et al., 2017). Hashimoto’s thyroiditis has no cure, yet can 

be controlled by thyroid hormone replacement and regular blood tests to check 

levels of thyroid hormones (Mahadevan, 2010). As resulting of 

hypothyroidism, both T3 and T4 utilized for the treatment that they are 

absorbed well by gut so they are given orally. Levothyroxine is the most 

commonly used synthetic thyroxine form, it is a stereoisomer of physiological 

thyroxine, which is metabolized more slowly and hence usually only needs 

once daily administration (Unnikrishnan and Menon, 2011). The dose of 

levothyroxine depending on age and body weight (Mahadevan, 2010). 

 

2.2.6 Levothyroxin and omeprazole drug interaction 

Commercial L-T4 has been existing in tablet form as a stable salt which 

contains sodium; nearly 60-90 % of the dose is absorbed in the jejunum and 

ileum within 3 hours of ingestion (Colucci et al., 2013). Omeprazole inhibit 

the H+/ K+ ATPase pump to increase gastric pH to heal ulcers successfully 

(Inatomi et al., 2016). The low gastric acid pH is important for maximal 

absorption that it is necessary to dissociate L-T4 tablet (Abi-Abib and 

Vaisman, 2014). Therefore, any conditions and diseases increase the gastric 

pH can influence the T4 tablet form pharmacokinetics and alter the ionization 

status and the conformational features of the thyroxine molecule and the 

efficiency of intestinal absorption of the hormone (Formenti et al., 2015). The 

change of pH caused by exogenous factors such as food and drug intake 

omeprazole and endogenous factors as H pylori that decreasing L-T4 

dissolution and absorption (Guglielmi et al., 2018). The daily dose of thyroxin 

is required to increase (by 22 to 34%) in patients with impaired acid secretion 
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such as patients with H. pylori related gastritis, atrophic gastritis or both 

conditions (Centanni et al., 2006). 

 

2.2.7 The relationship between autoimmune thyroid disease and H. 

pylori infection 

As mentioned before there are many factors that affect development of ATD, 

which include genetics and none genetics (environmental and microbial 

infection) factors (Shukla, 2018). 

  

Hamid (2017) mentioned that H. pylori plays role in ATD pathogenesis. 

Genetic factors include thyroid specific genes and immune regulatory genes 

while none genetic factors include: smoking, stress, iodine intake, medication, 

pregnancy and bacterial and virus infection that have been implicated with 

etiology of ATD (Eschler et al., 2011). 

 

There have been controversial reports liking H. pylori infection to thyroid 

disorders including ATD (Choi et al., 2017). Papamichael, (2009) reported an 

increased prevalence of H. pylori infection in adults and children with ATD 

and relationship between H. pylori infection and the presence of high titers of 

thyroid autoantibodies, such as anti-thyroglobulin (anti-Tg) and anti-

thyroperoxidas (anti-TPO) antibodies resulting in abnormalities of gastric 

secretion function .  

 

Cag A + H. pylori strains increase the risk for ATD especially in women (Shi 

et al., 2013). The pathogenesis of Hashimoto’s thyroiditis this is based on the 

detection of monoclonal antibodies against Cag A+ H. pylori strains which 

cross-react with follicular cells of the thyroid gland and also on the fact that 

H. pylori strains possessing the Cag A pathogenicity island carry a gene 
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encoding for an endogenous peroxidase (Al-Mofarji, 2013). Positive Cag A 

H. pylori strains is considered a marker of presence of (cag PAI) that increases 

the risk of developing thyroid disorders (Roesler, 2014).  

 

Strong correlation between IgG anti–H. pylori antibodies and thyroid auto-

antibodies as well as the observation that eradication of H. pylori infection is 

followed by gradual decrease in the levels of thyroid auto- antibodies, suggest 

that H. pylori antigens might be involved in the development of autoimmuno 

atrophic thyroiditis or that autoimmuno function in this disease may increase 

the likelihood of H. pylori infection (Papamichael et al., 2009; Nilsson et al., 

2000). 

 

H. pylori bacteria transmits through many modes including: oral-oral rout and 

oral-fecal rout so is associated with gastroduodenal pathology (Oyedeji et al., 

2018). Although an exact causative connection is unclear, H. pylori is 

expected to have been associated with extra-digestive abnormal diseases, such 

as metabolic syndrome, atherosclerosis and cardiovascular diseases, and 

(ATDs) (Park, 2016). 

 

El-Eshmawy et al., (2011) who found that a correlation between H. pylori 

infection and the presence of autoantibodies against thyroid antigens, and 

highly significant prevalence of H. pylori infection in the ATD patients when 

compared with healthy individuals. Another investigation performed by (Shi 

et al., 2013) when they found an association between H. pylori infection and 

ATD, they proposed that H. pylori may play a role in the development of ATD. 

 

 

  



Chapter Three 

Materials and 

Methods 
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3 Materials and Methods 

 

3.1 Study design 

The present study is a randomized clinical trial study. 

 

3.2 Population of the study 

This study was performed on randomly selected subjects from the main 

hospitals of the governorates of the Gaza-strip, Palestine. 

 

3.3 Sample size 

The population of the study include 50 hypothyroidism female patients 

suffering from H. pylori infection, aged 20-50 years old who were referred to 

the general hospitals of Gaza-strip for medical treatments. Fifty apparently 

healthy females matched for age were used as a control group for baseline 

comparisons. 

 

3.4  Distribution of samples 

The study was conducted in the main general hospitals in Gaza strip: Al Shifa 

hospital in Gaza, Al - Aqsa Martyrs Hospital in middle area, Nasser hospital 

and European Gaza Hospital in Khanyounis and Martyr Mohammed Yousif 

Al-Najjar Hospital in Rafah. 

 

3.5 Period of the study 

The study was carried out during the period from November, 2017 to March, 

2019. 
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3.6 Eligibility criteria 

3.6.1 Inclusion criteria of cases  

- Hypothyroidism patients infected with H. pylori infection. 

- Females aged 20-50 years old. 

3.6.2 Inclusion criteria of controls 

- Apparently healthy individuals. 

-  Females aged 20-50 years old. 

3.6.3 Exclusion criteria 

- Hypothyroidism females less than 20 years old. 

- Hypothyroidism females more than 50 years old. 

- Patients who taking amiodarone, anti-thyroid medications, interferon-

alpha, interleukin-2 (IL-2), lithium, salicylates, cortisol and hydantoin 

drugs. 

- Patients with autoimmune diseases such as rheumatoid arthritis, type-1 

diabetes and systemic lupus erythematosus. 

- Non smokers. 

- Non pregnant. 

 

3.7  Ethical and administrative considerations 

The necessary official approval to conduct this study was obtained from the 

ethics committee at the Palestinian Health Research Council "Helsinki" under 

approval number PHRC/HC/348/18. Also, approval letter to conduct the study 

was signed from the MOH. Consent form to participate in the study was 

obtained from participants and freely participate in the study. Every 

participant had been provided with a full explanation about the intended study. 

Also, assurance of voluntary participation was maintained.  
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3.8 Data collection 

3.8.1 Specimen collection and testing 

All stool samples were collected in plastic containers and sent to the laboratory 

within 2 hours. About 5 ml of venous blood were collected from each subjects 

(cases and controls) and divided equally; 2.5ml in tube containing K3-

ethylene diamine tetra acetic acid (K3-EDTA) to perform complete blood 

count (CBC) using cell-dyne1800 electronic counter (Sequoia-Turner 

Corporation, California, U.S.A) and 2.5ml in a serum tube to perform TSH 

level using immulite 1000  and perform anti-H. pylori IgG, f T4, fT3, anti-TPO 

and anti-Tg levels using  Enzyme Linked Immuno Sorbent Assay (ELISA). 

H.pylori antigen was determined by colored chromatographic immune assay 

using immuneochromatogaphic test reagent kits (Certest H. Pylori) (Ansorg et 

al., 1991).  

All tests were conducted to the cases three times; the first time before 

treatment of H. pylori. The second time, after 2 months from treatment of H. 

pylori with triple treatment using amoxicillin 1 g b.i.d., clarithromycin 500 mg 

b.i.d., and esomeprazole 20 mg b.i.d and in the same time with thyroxin, then 

after four month from treatment of H. pylori. 

 

3.9 Parameters measured 

3.9.1 Determination of H. pylori antigen  

H. pylori is determined by colored chromatographic immunoassay using 

immune-chromatographic test (Certest H. Pylori, Certest) reagent kits (Ansorg 

et al., 1991).  Certest H. pylori one-step card test is a colored chromatographic 

immunoassay for the qualitative detection of H. pylori in stool samples. 

Certest H. pylori card test offers a simple, a highly sensitive and non-invasive 

screening assay to make presumptive diagnosis of H. pylori infection. 
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Principle 

Certest H. pylori is based on the principle of a qualitative immune-

chromatographic assay for the determination of H. pylori in stool samples. The 

strip consists of anitro-cellulose membrane pre-coated with mouse 

monoclonal antibodies on the test line (T), in the results window. Against H. 

pylori and with rabbit polyclonal antibodies, on the controls line (C), against 

a specific protein. The label/sample absorbent pad is sprayed with test label 

solution (mouse monoclonal antibodies anti H. Pylori) conjugated to red 

polystyrene latex and controls label solution (specific binding protein) 

conjugated to green polystyrene latex, forming colored conjugate complexes. 

If the sample is positive, the antigens of the diluted sample react with the red 

colored conjugate complex (anti H. pylori monoclonal antibodies-red 

polystyrene microspheres). Which was previously pre-dried on the absorbent 

pad. The mixture then moves upward on the membrane by capillary action. 

As the sample flows through the test membrane, the binding conjugate 

complexes migrate. The anti H. pylori antibodies present on the membrane 

(test line) capture the colored conjugate and the red line will be visible. The 

band is used to interpret the result. 

If the sample is negative, there is no H. pylori antigens presence and yet, the 

antigens may be present in a concentration lower than the detection limit 

value, for which the reaction will not take place with the red-colored conjugate 

complex. The anti H. pylori antibodies present on the membrane (test line) 

will not capture the antigen-red-colored conjugate complex (not formed), for 

which the red line will not appear.  

Whether the sample is positive or not, the mixture continues to move across 

the membrane to the immobilized specific antibodies placed in the controls 

line. The anti-specific protein antibodies present on the membrane will capture 

controls green-conjugate complex and the controls line will always appear. 
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The presence of green line serves as: 1) verification that sufficient volume is 

added, 2) that proper flow is obtained and 3) an internal controls for the 

reagents. 

    

Specimen preparation 

Were taken out the cap of the stool collection tube and were used the stick to 

pick up sufficient sample quantity. Then, were introduced the stick once into 

4 different parts of the stool sample, to collect fecal sample (approx. 125mg) 

and were added it to the stool collection tube. For liquid samples, were added 

approx. 125µL in the stool collection tube using a micropipette. Were closed 

the tube with the diluent and stool sample. Were shacked the tube in order to 

assure good sample dispersion. 

 

Materials 

- Certest H. pylori card tests   

- Stool collection tubes with diluent 

                

Test Procedure 

Tests, stool samples and controls were allowed to reach room temperature (15-

30ºC) prior to testing. The stool collection tube was shacked in order to assure 

good sample dispersion. The certest H. pylori card test was removed from its 

sealed bag just before using it. The stool collection tube, was cut the end of 

the cap and was dispensed 4 drops in the circular window marked with the 

letter S. Adding solid particles were avoided with the liquid. The result was 

read at 10 minutes. If the test does not run due to solid particles, stir the sample 

added in the sample window (s) with the stick. If it doesn´t work, dispense a 

drop of diluent until seeing the liquid running through the reaction zone. 
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Interpretation of Results 

Negative: only the green line appears across the result window in the site 

marked with the letter C (controls line). 

Positive: in addition to the green controls line, a red line also appears in the 

site marked with the letter T (test line) in the results window. 

Invalid: total absence of the controls colored line (green) regardless the 

appearance or not of the test line (red). Insufficient specimen volume, 

incorrect the procedural techniques or denaturation of the reagent are mostly 

the main reasons for controls line failure. Review the procedure and repeat the 

assay with new test. If the symptoms or situation still persist, discontinue using 

the test kit and contact your local distributor. 

Color of line Result  Interpretation of the results 

Green Negative There is no H. pylori presence. No infection 

caused by H. pylori. 

Green-Red Positive There is H. pylori presence. H. pylori 

infection, which might mean 

gastrointestinal disease (stomach and 

duodenum) like gastritis, peptic ulcer 

disease or gastric carcinoma. 

Any other result Invalid Invalid result, we recommend repeating the 

assay using the same sample with another 

test. 

 

3.9.2 Determination of anti-H. pylori IgG 

 The quantitative determination of anti-H. Pylori specific antibodies of the IgG 

type in human serum is determined by Microplate Enzyme Immunoassay 

(Hayashi et al., 1998) 
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Principle 

A Sequential ELISA Method: 

The reagents required for the sequential ELISA assay include immobilized 

antigen, circulating autoantibody and enzyme-linked species-specific 

antibody. In this procedure, the immobilization takes place during the assay at 

the surface of a microplate well through the interaction of streptavidin coated 

on the well and exogenous added biotinylated H. Pylori antigen. Upon mixing 

biotinylated antigen, and a serum containing the antibody, reaction results 

between the antigen and the antibody to form an immune-complex. The 

interaction is illustrated by the following equation: 

                                                                     Ka 

h-Ab(X-H. pylori) + BtnAg(H. pylori)                     h-Ab(X-H. pylori) - 

BtnAg(H. pylori) 

                                                                      -a 

BtnAg(H. pylori) = Biotinylated Antigen (Constant Quantity) 

h-Ab(X-H. pylori)= Human Auto-Antibody (Variable Quantity) 

Ab(X-H. pylori)-BtnAg(H. pylori) = Immune Complex (Variable Quantity) 

ka = Rate Constant of Association 

k-a = Rate Constant of Disassociation 

 

Simultaneously, the complex is deposited to the well through the high affinity 

reaction of streptavidin and biotinylated antigen. This interaction is illustrated 

below: 

 

h-Ab(X-H.pylori)-BtnAg(H.pylori)+StreptavidinCW                              immobilized 

complex (IC) 

StreptavidinCW = Streptavidin immobilized on well 

Immobilized complex = sandwich complex bound to the solid surface 
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After the incubation time, the well is washed to separate the unbound 

components by aspiration and/or decantation. The enzyme linked species-

specific antibody (anti-h-IgG, M or A) is then added to the microwells. This 

conjugates binds to the immune complex that formed 

IC (h- IgG,M or A) + ENZAb(X-h-IgG, M or A) ⇒ ENZAb(X-h-IgG, M or 

A) - IC (h- IgG, M or A) 

 

IC (h- IgG, M or A) = Immobilized Immune complex (Variable Quantity) 

ENZAb(X-h-IgG, M or A) = Enzyme-antibody Conjugate (Constant 

Quantity) 

ENZAb(X-h-IgG, M or A) - I.C. (h- IgG, M or A) = Ag-Ab Complex 

(Variable) 

 

The anti-h-IgG, IgM or IgA enzyme conjugate that binds to the immune 

complex in a second incubation is separated from unreacted material by a 

wash step. The enzyme activity in this fraction is directly proportional to the 

antibody concentration in the specimen. By utilizing several different serum 

references of known antibody activity, a reference curve can be generated 

from which the antibody activity of an unknown can be ascertained  

 

Reagents 

 Anti-H.Pylori Calibrators – 1ml/vial - A-E: Five (5) vials of references for 

anti-H.Pylori at levels of 0(A), 10(B), 25(C), 50(D), and 100(E) U/ml of 

the IgG, IgM or IgA type. 

 H .Pylori Biotin Reagent – 13ml/vial. 

 Botinylated inactivated H. Pylori (IgG, IgM or IgA) in a buffering matrix. 

 H. Pylori Enzyme Reagent – 13ml/vial. 
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 Anti-human IgG, IgM or IgA-horseradish peroxides (HRP) conjugate in a 

buffering matrix. 

 Streptavidin Coated Plate – 96 wells. 

 One 96-well microplate coated with streptavidin and packaged in an 

aluminum bag with a drying agent. 

 Serum Diluent – 20ml. 

 Serum diluent containing buffer salts and a dye. 

 Wash Solution Concentrate – 20ml    

 

Preparation of reagents  

 Serum diluent: Dilute the serum diluent to 200ml in a suitable container 

with distilled or deionized water. 

 Wash buffer: Dilute contents of wash concentrate to 1000 ml with distilled 

or deionized water in a suitable storage container. 

 Working substrate solution: Pour the contents of the amber vial labeled 

Solution ‘A’ into the clear vial labeled Solution ‘B’. Place the yellow cap 

on the clear vial for easy identification. Mix and label accordingly. 

 Patient sample dilution (1/100): Dispense 0.010ml (10µl) of each patient 

specimen into 1ml of serum diluent. Cover and vortex or mix thoroughly 

by inversion. 

 

Procedure 

Before proceeding with the assay, bring all reagents, serum references and 

controls to room temperature (20-27°C). 

1. Format the microplates’ wells for each serum reference, control and patient 

specimen to be assayed in duplicate. 

2.  A 25µl of the appropriate serum reference, control or diluted patient 

specimen was pipetted into the assigned well for IgG determination. 
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3. A 100µl of H. Pylori Biotin Reagent Solution was added. 

4. The microplate was swirled gently for 20-30 seconds to mix and cover. 

5. The microplate was incubated 60 minutes at room temperature. 

6. The contents of the microplate were discarded by decantation or aspiration. 

If decanting, blot the plate dry with absorbent paper. 

7. A 350µl of wash buffer was added, decant (blot) or aspirate. Repeat two 

(2) additional times for a total of three (3) washes.  

8. A 100µl of H. Pylori Enzyme reagent was added to all wells. Always add 

reagents in the same order to minimize reaction time differences between 

wells. The plate was not shaken after enzyme addition. 

9. The microplate was covered and incubated for 30 minutes at room 

temperature. 

10. Steps (6 & 7) were repeated as explained above. A 100µl of working 

substrate solution was added to all wells. Always add reagents in the same 

order to minimize reaction time differences between wells. The plate was 

not shaken after substrate addition.  

11. The plate was incubated at room temperature for 15 minutes. 

12. A 50µl of stop solution was added to each well and swirl the microplate 

gently for 15-20 seconds to mix. Always add reagents in the same order to 

minimize reaction time differences between wells. 

13. The absorbance in each well was read at 450nm (using a reference 

wavelength of 620-630nm to minimize well imperfections) in Mindray 

MR-96A Elisa microplate reader. The results should be read within 30 

minutes of adding the stop solution. 

 

Expected ranges of values  

Presence of H. Pylori antibodies Confirmed  

IgG > 20 U/mL 
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3.9.3 Determination of anti-thyroglobulin  

Anti-Tg is an ELISA test system for the quantitative measurement of IgG class 

autoantibodies against Tg in human serum (Horster, 1988). 

 

Principle 

The determination is based on an indirect enzyme linked immune reaction 

with the following steps: Specific antibodies in the patient sample bind to the 

antigen coated on the surface of the reaction wells. After incubation, a washing 

step removes unbound and unspecifically bound serum or plasma components. 

Subsequently added enzyme conjugate binds to the immobilized antibody-

antigen-complexes. After incubation, a second washing step removes unbound 

enzyme conjugate. After addition of substrate solution the bound enzyme 

conjugate hydrolyses the substrate forming a blue coloured product. Addition 

of an acid stops the reaction generating a yellow end-product. The intensity of 

the yellow color correlates with the concentration of the antibody-antigen-

complex and can be measured photometrically at 450 nm. Highly purified 

human Tg is bound to microwells. 

 

Reagents  

- One divisible microplate consisting of 12 modules of 8 wells each. Ready 

to use. 

- Anti-Tg Calibrators – 1.5ml/vial - A-F: Five (5) vials of references for 

anti-thyroglobulin at levels of 0(A), 100(B), 300(C), 1000(D), 3000(E) 

and 9000(F) IU/ml of the IgG. 

- Control positive (1.5 ml): containing Tg antibodies in a serum/buffer 

matrix (PBS, BSA, detergent, NaN3 0.09%). The concentration is 

specified on the certificate of analysis. 
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- Control negative (1.5 ml): containing Tg antibodies in a serum/buffer 

matrix (PBS, BSA, detergent, NaN3 0.09%). 

- Sample Buffer Tg (20 ml), containing PBS, BSA, detergent, preservative 

sodium azide 0.09%. 

- Enzyme Conjugate (15 ml): containing anti-human IgG antibodies, HRP 

labelled; PBS, BSA, detergent, preservative PROCLIN 0.05%. 

- TMB Substrate (15 ml): containing 3,3’, 5,5’- Tetramethylbenzidin, 

colorless. 

- Stop solution (15 ml): contains acid. 

- Wash Buffer (20 ml): containing Tris, detergent, preservative sodium 

azide 0.09%. 

 

Preparation of reagent 

- Wash: Dilute the contents of one vial of the buffered wash solution 

concentrate (50x) with distilled or deionised water to a final volume of 

1000 ml prior to use. 

- Sample Buffer Tg: Prior to use dilute the contents (20 ml) of one vial of 

sample buffer 5x concentrate with distilled or deionised water to a final 

volume of 100 ml. 

 

Preparation of sample 

Dilute patient samples 1:100 before the assay: Put 990 µl of prediluted sample 

buffer in a polystyrene tube and add 10 µl of sample. Mix well. Note: 

Calibrators / Controls are ready to use and need not be diluted. 

 

Procedure 

Measurement of Anti Tg by enzyme-linked immunosorbent assay (ELISA). 

(Horster, 1988). 
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1. A 100 µl of calibrators, controls and prediluted patient samples were 

pipetted into the wells. Then, the wells were incubated for 30 minutes at 

room temperature (20-28 °C). 

2. The contents of the microwells were discarded and washed 3 times with 

300 µl of wash solution. 

3. A 100 µl of enzyme conjugate was dispensed into each well and incubated 

for 15 minutes at room temperature. 

4.  The contents of the microwells were discarded and washed 3 times with 

300 µl of wash solution. 

5. A 100 µl of TMB substrate solution was dispensed into each well and 

incubated for 15 minutes at room temperature. 

6. A 100 µl of stop solution was added to each well of the modules and 

incubated for 5 minutes at room temperature. 

7. The optical density was read at 450 nm (reference 600-690nm) and 

calculate the results. The developed colour is stable for at least 30 minutes. 

Read during this time. 

 

Interpretation of results 

Negative                < 100 IU/ml 

Borderline              100 - 150 IU/ml 

Positive                  > 150 IU/ml 

 

3.9.4 Determination of anti TPO  

Anti-TPO is an ELISA test system for the quantitative measurement of IgG 

class autoantibodies against TPO in human serum (Libert et al., 1987). 

 

Principle  

The determination is based on an indirect enzyme linked immune reaction 
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with the following steps: Specific antibodies in the patient sample bind to the 

antigen coated on the surface of the reaction wells. After incubation, a washing 

step removes unbound and unspecifically bound serum or plasma components. 

Subsequently added enzyme conjugate binds to the immobilized antibody-

antigen-complexes. After incubation, a second washing step removes unbound 

enzyme conjugate. After addition of substrate solution the bound enzyme 

conjugate hydrolyses the substrate forming a blue coloured product. Addition 

of an acid stops the reaction generating a yellow end-product. The intensity of 

the yellow color correlates with the concentration of the antibody-antigen-

complex and can be measured photometrically at 450 nm. Highly purified 

human TPO is bound to microwells. 

 

Reagents 

- One divisible microplate consisting of 12 modules of 8 wells each. Ready 

to use. 

- Anti-TPO Calibrators – 1.5ml/vial - A-F: Five (5) vials of references for 

anti-thyroglobulin at levels of 0(A), 100(B), 300(C), 1000(D), 3000(E) 

and 9000(F) IU/ml of the IgG. 

- Control positive (1.5 ml): containing TPO antibodies in a serum/buffer 

matrix (PBS, BSA, detergent, NaN3 0.09%). 

- Control negative (1.5 ml): containing TPO antibodies in a serum/buffer 

matrix (PBS, BSA, detergent, NaN3 0.09%). 

- Sample Buffer TPO (20 ml), containing PBS, BSA, detergent, 

preservative sodium azide 0.09%. 

- Enzyme Conjugate (15 ml): containing anti-human IgG antibodies, HRP 

labelled; PBS, BSA, detergent, preservative PROCLIN 0.05%. 

- TMB Substrate (15 ml): containing 3,3’, 5,5’- Tetramethylbenzidin, 

colorless. 
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- Stop solution (15 ml): contains acid. 

- Wash Buffer (20 ml): containing Tris, detergent, preservative sodium 

azide 0.09%. 

 

Preparation of reagent 

- Wash: Dilute the contents of one vial of the buffered wash solution 

concentrate (50x) with distilled or deionised water to a final volume of 

1000 ml prior to use. 

- Sample Buffer Tg: Prior to use dilute the contents (20 ml) of one vial of 

sample buffer 5x concentrate with distilled or deionised water to a final 

volume of 100 ml. 

 

Preparation of sample 

Dilute patient samples 1:100 before the assay: Put 990 µl of prediluted sample 

buffer in a polystyrene tube and add 10 µl of sample. Mix well. Note: 

Calibrators / Controls are ready to use and need not be diluted. 

 

Procedure  

Measurement of Anti TPO by enzyme-linked immunosorbent assay (ELISA). 

(Libert et al.1987). 

1. A 100 µl of calibrators, controls and prediluted patient samples were 

pipetted into the wells. Then, the wells were incubated for 30 minutes at 

room temperature (20-28 °C). 

2. The contents of the microwells were discarded and washed 3 times with 

300 µl of wash solution. 

3. A 100 µl of enzyme conjugate was dispensed into each well and incubated 

for 15 minutes at room temperature.  
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4. The contents of the microwells were discarded and washed 3 times with 

300 µl of wash solution. 

5. A 100 µl of TMB substrate solution was dispensed into each well and 

incubated for 15 minutes at room temperature. 

6. A 100 µl of stop solution was added to each well of the modules and 

incubated for 5 minutes at room temperature. 

7. The optical density was read at 450 nm (reference 600-690nm) and 

calculate the results. The developed colour is stable for at least 30 minutes. 

Read during this time. 

 

Interpretation of results 

Negative                < 50 IU/ml 

Borderline              50 - 75 IU/ml 

Positive                  > 75 IU/ml 

 

3.9.5 Determination of serum TSH  

TSH is determined quantitatively using immulite 1000 analyzer (Bayer, 

1991).  

 

Principle 

Immulite 1000 TSH is a solid phase, chemiluminescent immunometric assay.  

 

Materials supplied 

- RTH test units (LRT1):  each barcode-labeled unit contains one bead 

coated with monoclonal murine anti-TSH antibody. Stable at 2-8 C until 

expiration date. 

- LKRT1: 100 units, LKRT5: 500units. 
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Allow the test unit bags to come to room temperature before opening. Open 

by cutting along the top edge, leaving the ziplock ridge intact, reseal the bags 

to protect from moisture.    

- LRT2: one wedge (7.5Ml) containing alkaline phosphatase (bovine calf 

intestine) conjugated to polyclonal goat anti-TSH in buffer, with 

preservative. Stable at 2-8 C until expiration date. Recommended usage is 

within 30 days after opening when stored as indicated. 

- LKRT1: 1 wedge, LKRT5: 5 wedges 

- RTH adjustors (LRTL, LRTH): two vials (low and high) of lyophilized 

human TSH in a serum /buffer matrix. Reconstitute each vial with 4.0 ml 

distilled or deionized water. Mix by gentle swirling or inversion until the 

lyophilized material is fully dissolved. Stable at 2-8 C for 30 days after 

reconstitution, or for 6 months (aliquotted) at -20 C.  

LKRT1: 1 set, LKRT5: 2 sets. 

 

Assay procedure 

Note that for optimal performance, it is important to perform all routine 

maintenance procedures as defined in the immulite 1000 operator´s manual. 

Visually inspect each test unit for the presence of a bead before loading it into 

the system. 

 

Expected values  

Euthyroid:   0.4- 4 μIU/ mL 

 

3.9.6 Determination of fT4 and fT3 

 The quantitative determination of fT4 and fT3 in human serum is determined 

by Microplate Enzyme Immunoassay (Gharib & Mazzaferri, 1998). 
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Summary and explanation of the test 

Measurements of thyroid hormones (fT3, fT4 and TSH) are generally regarded 

as invaluable in-vitro diagnostic tests for assessing thyroid function. The 

Combination Free Thyroid Panel provides the convenience of combination 

calibrators, universal plate and flexible reagent selection allowing technicians 

to perform a variety of assay designs. In this method, serum reference, patient 

specimen, or control is first added to a microplate well. Enzyme-fT4 (fT3) 

conjugate and biotinylated fT4 or fT3 antibody are added, and the reactants are 

mixed. In the case of TSH, the biotinylated and enzyme conjugate are added 

in one step. A reaction results between the enzyme conjugate, biotinylated 

conjugate and the native thyroid hormone (fT3, fT4 or TSH) for the antibody 

combining sites. Immobilization takes place through the reaction of the 

incorporated biotin and streptavidin coated on the well. After the completion 

of the required incubation period, the bound enzyme conjugate is separated 

from the unbound enzyme conjugate by aspiration or decantation. The activity 

of the enzyme present on the surface of the well is quantitated by reaction with 

a suitable substrate to produce color. The employment of several serum 

references of known thyroid hormone concentration(s) permits construction 

of a graph of activity and concentration. From comparison to the dose response 

curve(s), an unknown specimen's activity can be correlated with hormone 

concentration. 

 

Principle 

Competitive Enzyme Immunoassay (fT3 and fT4) – Type 7. The essential 

reagents required for an enzyme immunoassay include antibody, enzyme-

antigen conjugate, native antigen and a substrate that produces color. Upon 

mixing biotinylated antibody, enzyme-antigen conjugate and a serum 

containing the native antigen, a competition reaction results between the 
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native antigen and the enzyme- antigen conjugate for a limited number of 

antibody binding sites. The interaction is illustrated by the followed equation: 

                                                       ka 

EnzAg  +  Ag + AbBtn                              AgAbBtn + EnzAgAbBtn 

                                                         k-a 

Ag = Native Antigen (Variable Quantity) 

EnzAg = Enzyme-antigen Conjugate (Constant Quantity) AgAbBtn = 

Antigen-Antibody Complex 

EnzAg AbBtn = Enzyme-antigen Conjugate -Antibody Complex 

ka = Rate Constant of Association 

k-a = Rate Constant of Disassociation 

K = ka / k-a = Equilibrium Constant 

A simultaneous reaction between the biotin attached to the antibody and the 

streptavidin immobilized on the microwell occurs. This effects the separation 

of the antibody bound fraction after decantation or aspiration. 

 

AgAbBtn + EnzAgAbBtn+ StreptavidinCW                            immobilized complex  

 

StreptavidinCW = streptavidin immobilized on well 

Immobilized complex = sandwich complex bound to the solid surface 

The enzyme activity in the antibody-bound fraction, measured by reaction 

with (tetramethylbenzidine) TMB, is inversely proportional to the native 

antigen concentration. By utilizing several different serum references of 

known antigen concentration, a dose response curve can be generated from 

which the antigen concentration of an unknown can be ascertained. 
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Reagents 

Reagents for 2 X 96 well Microplate, provided 

A- Combi-Cal™ FreeThyroid Calibrator-1ml/vial- Icon A- F. Six vials of 

Thyroid Combi-Cal™ human serum calibrators dispensed in vials with the 

concentrations as listed in the Table. 

Analyte fT3 (pg/ml) fT4 (ng/dl) 

A 0 0 

B 1.3 0.5 

C 3.0 1.2 

D 8.0 2.4 

E 12.0 4.2 

F 22.0 7.6 

 

B- fT4-Enzyme reagent (7 ml) containing:  thyroxine-horseradish peroxidase 

(HRP) conjugate in a bovine albumin-stabilizing matrix. 

C- fT3-Enzyme reagent (7 ml) containing: triiodothyronine -horseradish 

peroxidase (HRP) conjugate in a bovine albumin-stabilizing matrix. 

D- TSH enzyme reagent (10ml) containing: enzyme labeled affinity purified 

polyclonal goat antibody, biotinylated monoclonal mouse IgG in buffer, 

dye, and preservative. 

E- Anti-fT4 Biotin Reagent (7ml) containing:  biotinylated anti-thyroxine (sheep) 

reagent in a protein-stabilized matrix. 

F- Anti-fT3 Biotin Reagent (7ml) containing: biotinylated anti-triiothyronine 

(sheep) reagent in a protein-stabilized matrix. 

G- Streptavidin Coated Microplate – 2 x 96 wells: Two 96-well microplates 

coated with streptavidin and packaged in an aluminum bag with a drying 

agent. 

H- Wash Solution Concentrate (20ml) containing: a surfactant in buffered saline. 
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I- Substrate Reagent – 2 X 12ml/vial: Two (2) amber bottles contain (TMB) and 

hydrogen peroxide (H2O2) in buffer. 

J- Stop Solution – 2 x 8ml/vial: One (1) vial contains a strong acid (H2SO4). 

 

Reagent preparation 

1. Wash Buffer: Dilute contents of Wash Concentrate to 1000ml with distilled 

or deionized water in a suitable storage container. Store at 2-30C for up to 60 

days. 

 

Test procedure  

1. Before proceeding with the assay, bring all reagents, serum references and 

controls to room temperature (20 - 27C). 

2. Format the microplates’ wells for each serum calibrator, control and 

patient specimen to be assayed in duplicate. Replace any unused microwell 

strips back into the aluminum bag, seal and store at 2-8C. 

3. A 25µl of the appropriate serum reference, control or specimen was 

pipetted into the assigned well for fT4. A 50µl was pipetted for fT3. 

4.  A 50µl of Enzyme Reagent fT4 or fT3 was added to the appropriate wells. 

5. Swirl the microplate gently for 20-30 seconds to mix and cover. 

6. A 50µl of biotinylated x-fT4 or (x-fT3) reagent was added to the 

appropriate wells. 

7. The microplate was swirled gently for 20-30 seconds to mix and cover and 

Incubated 60 minutes at room temperature. 

8. The contents of the microplate was discarded by decantation or aspiration. 

If decanting, blot the plate dry with absorbent paper. 

9. A 300µl of wash buffer was added, decanted (tap and blot) or aspirated. 

Repeat 2 additional times for a total of 3 washes.  
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10.  A 100µl of substrate solution was added to all wells. Always add reagents 

in the same order to minimize reaction time differences between wells. 

The plate was not shaken after substrate solution addition. 

11. The plate was incubated at room temperature for 15 minutes. 

12. A 50µl of stop solution was added to each well and gently mix for 15-20 

seconds. Always reagents was added in the same order to minimize 

reaction time differences between wells. 

13. The absorbance was read in each well at 450nm (using a reference 

wavelength of 620-630nm to minimize well imperfections) in a microplate 

reader.  The results should be read within 30 minutes of adding the stop 

solution. 

 

Expected range of values 

Expected Values – (fT4) (in ng/dl)        0.8 – 2.0 

Expected Values – (fT3) (in pg/ml)     1.40 – 4.2 

 

3.10  Statistical analysis 

Data were computer analyzed using SPSS/PC (Statistical Package for the 

Social Science Inc. Chicago, lllinois USA, version 22.0) statistical pachage. 

 The cross tabulation of the study variables were applied. 

 Chi-square (2) was used to identify the significance of the relations, 

associations, and interactions among various variables. Fishers exact test, 

was used when not more than 20% of the cells had an expected frequency of 

less than five. 

 (t) test and percent of change were applied. 

 Pearson's correlation test was used. 

 The results in all the above-mentioned procedures were accepted as 

statistical significant when the p-value was less than 5% (p<0.05). 
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 Estimation margin means of TSH, fT4 and fT3histogram was plotted using

Excel program version 2016. 

 Correlation graphs were plotted using SPSS/PC version 22.



Chapter Four 

Results 
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4 Results of the study 

 

4.1 Socio-demographic characteristics of study population. 

The mean age was 38.3 ±8.8 years for case group and 38.1 ± 8.9 years for 

control group; of them 50% from both groups aged 42–52 years, and P-

value=0.9 which indicated no significant differences between the two groups. 

In addition, good match between cases and controls regarding governorates as 

equal number of participants (cases and controls) from each governorate 

included in the study.  Concerning working status, 26% of cases and 16% of 

controls were working while 74% of cases and 84% of controls do not 

working, and P-value=0.2 which indicated statistically nonsignificant 

differences between the two groups in working status. Furthermore, 8% of 

cases and 10% of controls are single, but 92% of cases and 90% of controls 

are married. These results indicated statistically no significant differences 

between the two groups in socio-demographic characteristics which reflected 

good matching between the two groups. 
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Table 4.1: Socio-demographic characteristics of study population 

Variable Category 

Control 

 

Case 
Χ2 p-value 

No. % No

. 

% 

Age (years) 
20 – 30 11 22 10 20 

0.08 0.9 
31 – 41 14 28 15 30 

42 – 52 25 50 25 50 

Employment 

status 

 

Working 

 

8 16 13 26 1.50 0.2 

Not working 42 84 37 74 

Marital status 

 

Single 

 

5 10 4 8  1 † 

Married 45 90 46 92 

Governorate 

North Area 4 8 5 8 

0.14 0.9 

Gaza 16 32 15 32 

Middle Area 5 10 5 10 

Khanyounis 15 30 15 30 

Rafah 10 20 10 20 

Statistical testing using chi-square test. 

† Fisher’s exact test. Significant: p< 0.05. 

 

Figure 4.1 Distribution of the study population by age  
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4.2 Hematological parameters of the different study groups 

Table 4.2 summarized hematological parameters of hypothyroidism patients 

infected with H. pylori compared to controls. The mean levels of WBCs 

(4.78±1.2×109/L vs 6.23±1.7×109/L), RBCs (3.99±0.2×109/μL vs 

4.21±0.1×109/μL), Hb (11.69±1.1 g/dl vs 12.47±0.6 g/dl) and HCT 

(35.68±1.9% vs 37.80±0.7%) were significantly lower among hypothyroidism 

patients infected with H. pylori before triple treatment with AOC compared to 

controls with difference of (-23.3, -5.2, -6.3, -5.6). 

On the other hand, no significant differences were found for MCV, MCH, 

MCHC, RDW and PLT between hypothyroidism patients infected with H. 

pylori before treatment and controls.   

 

Table 4.2 Hematological parameters of the different study groups 

WBC: white blood cell; RBC: red blood cell; Hb: hemoglobin; HCT: hematocrit; MCV: mean 

corpuscular volume; MCH: mean corpuscular hemoglobin; MCHC: mean corpuscular hemoglobin 

concentration; RDW: red cell distribution width; PLT: platelets.  

Significant: p< 0.05.  

Variable Controls 

Mean ±SD 

Cases 

Mean ±SD 

% of 

change 

p-value 

WBCs (109/L) 6.23±1.7 4.78±1.2 -23.3 0.001 

RBCs (109/μL) 4.21±0.1 3.99±0.2 -5.2 0.001 

Hb (g/dl) 12.47±0.6 11.69±1.1 -6.3 0.001 

HCT (%) 37.80±0.7 35.68±1.9 -5.6 0.001 

MCV (fL) 89.75±1.3 89.39±1.5 -0.4 0.20 

MCH (pg) 29.92±0.4 29.80±0.5 -0.4 0.20 

MCHC (g/dl) 32.61±1.1 32.57±1.1 -0.1 0.85 

RDW (%) 13.06±1.2 13.59±1.9 4.1 0.10 

PLT (109/L ) 267.60±78.4 257.90±99.3 -3.6 0.58 
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4.3 TSH, fT4 and fT3 levels of the different study groups 

Table 4.3 shows that the mean levels of TSH were significantly higher among 

cases before treatment compared to control (11.87±10.0 vs 1.83±0.5 μIU/ mL, 

p=0.001). After treatment with AOC for two and four months, the mean levels 

of TSH were significantly lowered among hypothyroidism patient infected 

with H. pylori; (8.44±6.8, 2.56±1.8 vs 11.87±10.0, p=0.001). 

The mean levels of fT4 (0.93±0.2 ng/dl) and fT3 (1.89±0.5 pg/dl) before 

treatment were significantly lowered among hypothyroidism patients infected 

with H. pylori compared to controls (1.13±0.1 vs 2.56±0.2, respectively). 

After 2 months of triple treatment with AOC, the mean levels of fT4 and fT3 

were significantly higher among hypothyroidism patients infected with H. 

pylori compared to baseline measurements. While after 4 months there is no 

significant difference were found in the mean levels of fT4, fT3 compared to 

the baseline measurements. 

 

Table 4.3 TSH, fT4 and fT3 levels of the different study groups 

Variable 

Control 

(N=50) 

 

Case 

(N=50) % of 

change 
p value 

Before 

treatment 

After treatment 

2 months 4 months 

TSH 

( μIU/ 

mL) 

1.83±0.5 11.87±10 8.44±6.8 2.56±1.8 

548.7 a 0.001 

-28.9 b 0.001 

-78.4 c 0.01 

FreeT4 

(ng/dl) 
1.13±0.1 0.93±0.2 1.00±0.1 1.09±0.1 

-17.7 a 0.001 

7.5 b 0.001 

17.2 c 0.099 

Free T3 

(pg/ml) 
2.56±0.2 1.89±0.5 2.21±0.4 2.66±0.5 

-26.2 a 0.001 

16.9 b 0.001 

40.7 c 0.451 
TSH: thyroid stimulating hormone; free T4: free thyroxine; free T3: Free Triiodothyronine.  

a
 At baseline with control, b After two months with baseline, c After four months with baseline. 

Significant: p< 0.05. 
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4.4 Anti-TPO and anti-Tg levels of the different study groups 

Table 4.4 provides the thyroid antibodies of hypothyroidism patients infected 

with H. pylori compared to controls. The mean levels of anti-TPO (38.88±28.6 

IU/ml), anti-Tg (63.24±57.7 IU/ml) before treatment were significantly higher 

among cases at baseline compared to controls (25.94±6.6 and 18.48±6.6 

IU/ml; respectively with p< 0.05).  

After 2 and 4 months of triple treatment with AOC, the mean levels of anti-

TPO were not significantly decreased compared to baseline measurements. 

However, the mean levels of anti-Tg were significantly decreased after four 

months of triple treatment compared to baseline measurements.  

   

Table 4.4 Anti-TPO and anti-Tg levels of the different study groups 

Variable 

Control 

(N=50) 

 

Case (N=50) 
% of 

change 

p 

value Before 

treatment 

After treatment 

2months 4 months 

Anti-

TPO 

(IU/ml) 

25.94±6.6 38.88±28.6 26.14±11.3 26.9±9.9 

49.9 a 0.003 

-32.8 b 0.914 

-30.8 c 0.562 

Anti-Tg 

(IU/ml) 
18.48±6.6 63.24±57.7 72.40±12.2 53.94±11 

242.2 a 0.001 

14.4 b 0.636 

-14.7 c 0.014 
TPO: Thyroid peroxidase; Tg: thyroglobulin.  

a
 At baseline with control, b After two months with baseline, c After four months with baseline. 

Significant: p< 0.05. 

 

4.5 H. pylori-IgG level of the different study groups 

Table 4.5 illustrates the H. pylori-IgG of hypothyroidism patients infected 

with H. pylori compared to controls. The level of H. pylori IgG (18.26±14.6 

IU/ml) before treatment was significantly increased compared to control 

(6.50±2.1 IU/ml, p=0.001).  
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While after 2 and 4 months of triple treatment with AOC, H. pylori-IgG was 

significantly decreased compared to baseline measurements. 

 

Table 4.5 H. pylori-IgG level of the different study groups 

Variables 

Control 

(N=50) 

 

Case (N=50) 

% of 

change 
p value Before 

treatment 

After treatment 

2months 4 months 

H. pylori 

IgG 

(IU/ml) 

6.50±2.08 18.26±14.6 16.88±14.6 13.20±11.5 

180.9 a  0.001 

-7.6 b 0.001 

-27.7 c  
0.001 

a
 At baseline with control, b After two months with baseline, c After four months with baseline. 

Significant: p< 0.05. 

  

4.6 Correlations of  TSH , fT4 and fT3 with hematological parameters 

before triple treatment 

Table 4.6 showes TSH, fT4 and fT3 in relation to hematological parameters 

before treatment. Person correlation coefficient revealed significant negative 

correlations between TSH with WBCs, RBCs, Hb and HCT (r=-0.5, -0.79, -

0.63 and -0.79, respectively, p=0.001). Moreover; there were significant 

positive correlations between fT4 with WBCs, RBCs, Hb and HCT (r=0.51, 

0.66, 0.57and 0.69, respectively, p=0.001) before treatment with AOC. Also 

significant positive correlations were found between fT3 level with WBCs, 

RBCs, Hb and HCT (r=0.33, 0.63, 0.55 and 0.69, respectively, p=0.001. 
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Table 4.6 Correlation of  TSH, fT4 and fT3 with hematological parameters before triple 

treatment 

Hematological 

profile 

TSH before 

treatment 

fT4 before 

treatment 

fT3 before 

treatment 

R p value  r p value  r p value  

WBCs 

(1000/mm3) 

-0.51 0.001 0.51 0.001 0.33 0.001 

RBCs 

(106/mm3) 

-0.79 0.001 0.66 0.001 0.63 0.001 

Hemoglobin 

(g/dl) 

-0.63 0.001 0.57 0.001 0.55 0.001 

Hematocrit (%) -0.79 0.001 0.69 0.001 0.69 0.001 

MCV (fL) 0.06 0.51 0.01 0.85 0.10 0.31 

MCH (pg) 0.06 0.51 0.01 0.85 0.10 0.31 

MCHC (g/dl) -0.145 0.15 0.04 0.62 0.07 0.43 

RDW (%) 0.15 0.12 -

0.16 

0.10 -

0.24 

0.01 

PLT 

(1000/mm3) 

0.13 0.19 -

0.10 

0.30 -

0.11 

0.26 

WBC: white blood cell; RBC: red blood cell; Hb: hemoglobin; HCT: hematocrit; MCV: mean 

corpuscular volume; MCH: mean corpuscular hemoglobin; MCHC: mean corpuscular hemoglobin 

concentration; RDW: red cell distribution width; PLT: platelets.  

Significant: p< 0.05. 

 

4.7 Correlation between selected antibodies and hematological profile at 

baseline 

As indicated in Table 4.7, there are significant negative correlations between 

H. pylori IgG with WBCs, RBCs, Hb and HCT (r=-0.45, -0.73, -0.66 and -

0.74, respectively, p=0.001) at the baseline before treatment with AOC. 

Moreover; there are significant negative correlations between anti-TPO with 

WBCs, RBCs, Hb and HCT (r=-0.43, -0.74, -0.64 and -0.69, respectively, 

p=0.001). Also significant negative correlation were found between anti-Tg 

level with WBCs, RBCs, Hb and HCT (r=-0.48, -0.79, -0.73 and 0-.79, 

respectively, p=0.001). 
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Table 4.7 Correlation between selected antibodies and hematological profile at baseline 

Hematological 

profile 

H. pylori IgG Anti-TPO Anti-Tg 

R p value r p value r p value 

WBCs 

(1000/mm3) 

-0.45 0.001 -0.43 0.001 -0.48 0.001 

RBCs (106//mm3) -0.73 0.001 -0.74 0.001 -0.79 0.001 

Hemoglobin 

(g/dl) 

-0.66 0.001 -0.64 0.001 -0.73 0.001 

Hematocrit (%) -0.74 0.001 -0.69 0.001 -0.79 0.001 

MCV (fL) 0.02 0.82 0.17 0.07 0.09 0.37 

MCH (pg) 0.02 0,81 0.17 0.07 0.09 0.37 

MCHC (g/dl) -0.06 0.49 -0.11 0.25 -0.08 0.40 

RDW (%) 0.09 0.33 0.16 0.09 0.15 0.11 

PLT (1000/mm3) 0.08 0.40 0.10 0.28 0.17 0.07 
WBC: white blood cell; RBC: red blood cell; Hb: hemoglobin; HCT: hematocrit; MCV: mean 

corpuscular volume; MCH: mean corpuscular hemoglobin; MCHC: mean corpuscular hemoglobin 

concentration; RDW: red cell distribution width; PLT: platelets.  

Significant: p< 0.05. 

 

4.8 Correlation between TSH and selected antibodies before and after 

treatment 

Analysis using Person correlation coefficient revealed significant correlations 

between TSH levels with biochemical parameters as (Table 4.8) and figure 

4.2. Among those significant correlations are positive correlations between 

TSH with anti-TPO and anti-Tg (r=0.84 and 0.9, respectively, p=0.001) at the 

baseline before treatment with AOC, (r=0.83 and 0.9, respectively, p=0.001) 

after 2 months and (r=0.83 and 0.91, respectively, p=0.001) after 4 monthes 

of treatment. 
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Table 4.8 Correlation between TSH and selected antibodies before and after treatment 

Antigens TSH before TSH after 2 

months 

TSH after 4 

months 

r p value r p value r p value 

Anti-TPO 

(IU/ml) 

0.84 0.001 0.83 0.001 0.83 0.001 

Anti-Tg 

(IU/ml) 

0.90 0.001 0.90 0.001 0.91 0.001 

TSH: thyroid stimulating hormone; TPO: Thyroid peroxidase; Tg: thyroglobulin.   

Significant: p< 0.05. 
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             Figure 4.2 Correlation of TSH with anti TPO and anti Tg 
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4.9 Correlation between fT4 and selected antibodies before and after 

treatment 

Analysis using Person correlation coefficient revealed significant correlations 

between TSH levels with biochemical parameters (Table 4.9) and figure 4.3. 

Among those significant correlations are negative correlations between fT4 

with anti-TPO and anti-Tg (r=-0.72 and -0.80, respectively, p=0.001) at the 

baseline before treatment. Moreover; there are negative correlations between 

fT4 with anti-TPO and anti-Tg (r=-0.48 and -0.58, respectively, p=0.001) after 

2 monthes of treatment.  Also, there are positive correlations between fT4 with 

anti-TPO (r=0.39, p=0.001) and anti-Tg (r=0.3, p=0.021) after 4 monthes of 

treatment.   

 

Table 4.9 Correlation between fT4 and selected antibodies before and after treatment 

Antibodies fT4 before fT4 after 2 months fT4 after 4 months 

r p value r p value r p value 

Anti TPO (IU/ml) -0.72 0.001 -0.48 0.001 0.39 0.001 

Anti Tg (IU/ml) -0.80 0.001 -0.58 0.001 0.30 0.002 

Free T4: free thyroxine; TPO: Thyroid peroxidase; Tg: thyroglobulin.   

Significant: p< 0.05. 
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Figure 4.3 The linear relationship between fT4 and selected antibodies at baseline and 

after treatment using scatter plot 

  



54 
 

4.10 Correlation between fT3 and selected antibodies before and after 

treatment  

Table 4.10 and figure 4.4 shows significant negative correlations between fT3 

with anti-TPO and anti-Tg (r=-0.59 and -0.7, respectively, p=0.001) at the 

baseline before treatment. Similarly, there are positive correlations between 

fT3 with anti-TPO and anti-Tg (r=-0.61 and -68, respectively, p=0.001) after 

2 monthes of treatment. incontrast, there are significant positive correlations 

between fT3 with anti-TPO and anti-Tg (r=-0.23 and 0.24, respectively, 

p=0.01) after 4 monthes of treatment. 

   

Table 4.10 Correlation between fT3 and selected antibodies before and after treatment 

Antibodies fT3 before fT3 after 2 

months 

fT3 after 4 

months 

r p value r p value r p value 

Anti-TPO (IU/m) -0.59 0.001 -0.61 0.001 0.23 0.01 

Anti-Tg (IU/m) -0.70 0.001 -0.68 0.001 0.24 0.01 

Free T3: Free Triiodothyronine; TPO: Thyroid peroxidase; Tg: thyroglobulin. 

Significant: p< 0.05. 
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Figure 4.4 The linear relationship between fT3 and selected antibodies at baseline and 

after treatment using scatter plot  
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4.11 Correlation between H. pylori IgG and anti-TPO at baseline and 

after treatment 

Table 4.11 and figure 4.5 reveals significant positive correlations between H 

pylori IgG and anti-TPO at baseline (P=0.001), after 2 months (P=0.03) and 

after 4 months (P=0.03), indicating that elevation of H. pylori IgG levels will 

lead to elevation of anti-TPO levels. 

Table 4.11 Correlation between H. pylori IgG and anti-TPO before and after treatment 

Antibodies Anti-TPO 

before 

Anti-TPO after 

2 months 

Anti-TPO after 

4 months 

r p value r p value r p value 

H. pylori IgG 

(IU/ml) 

0.82 0.001 0.21 0.03 0.22 0.03 

TPO: Thyroid peroxidase. Significant: p< 0.05. 

 

4.12 Correlation between H. pylori IgG and anti-Tg 

As illustrated in Table 4.12 and figure 4.5 there is significant positive 

correlation between H. pylori IgG and anti-Tg at baseline (P=0.001). 

However, correlations between H. pylori IgG and anti-Tg were not significant 

after 2 and 4 months (P=0.58 and P=0.13, respectively). This means that 

treatment led to reduction in level of anti-Tg. 

 

Table 4.12 Correlation between H. pylori IgG and anti-Tg 

Antigens Anti-Tg before Anti-Tg after 2 

months 

Anti-Tg after 4 

months 

r p value r p value r p value 

H. pylori IgG 

(IU/ml) 

0.88 0.001 0.05 0.58 0.15 0.13 

Tg: Thyroglobulin.  Significant: p< 0.05. 
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Figure 4 5.  The linear relationship between H. pylori IgG and selected antibodies at 

baseline and after treatment using scatter plot 
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4.13 Effects of treatment on TSH levels 

Figure 4.6 indicates significant interaction effect of treatment on TSH levels 

as TSH level at baseline before treatment was 11.87, decreased to 8.44 after 2 

months, and decreased to 2.56 after 4 months. 

 

4.14 Effects of treatment on fT4 levels 

Figure 4.6 summarizes significant interaction effect of treatment on fT4 levels 

as fT4 level at baseline before treatment was 0.93, increased to 1.00 after 2 

months, and increased to 1.09 after 4 months. 

 

4.15 Effects of treatment on fT3 levels 

Figure 4.6 provides significant interaction effect of treatment on fT3 levels as 

fT3 level at baseline before treatment was 1.89, increased to 2.21 after 2 

months, and increased to 2.66 after 4 months. 
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Figure 4.6 Effects of treatment on TSH, fT4 and fT3 levels 
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5  Discussion 

Helicobacter pylori is a gram-negative, spiral-shaped, pathogenic bacterium 

that typically colonizes and infects the gastric mucosa. H. pylori infections 

and H. pylori-induced chronic inflammation can cause gastric diseases, such 

as chronic gastritis, peptic ulcers, and gastric malignancies (Herrera and 

Parsonnet, 2009) and extragastric diseases (Stechova et al., 2007). Indeed, 

some bacteria and viruses are able to mimic the antigenic profile of the thyroid 

cell membrane, thereby playing an important role in the onset of autoimmune 

diseases (Rapoport and McLachlan, 2001). Therefore, the thyroid may be 

attacked by autoantibodies after H. pylori infection.    

5.1 Socio-demographic characteristics of the study participants 

The present study demonstrated that there was no association between socio-

demographic characteristics and hypothyroidism which included age, 

residency, hospital, employment status and marital status. This indicates that 

the socio-demographic characteristics not affected results as confiding factors. 

So there was matching between cases and controls in these characteristics. In 

our results, there was no association between marital status and 

hypothyroidism because approximately matched between cases and controls 

to decrease confiding in results (Cleary-Goldman et al, 2008), In a previous 

study, there was association between age, residency and gender with 

hypothyroidism (Kim et al, 2014, Meng et al., 2015 & Liu et al., 2018). Also, 

in this study, there was no association employment and hypothyroidism, the 

other study illustrated there was association between employment and 

hypothyroidism, the different in results may be due to different areas or patient 

selection (Huang et al., 2017).  
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5.2 Hematological parameters of the different study groups 

The present study reflected significant decrease in mean level of WBCs, 

RBCs, Hb and HCT in cases compared to controls, while there was no 

significant differences in mean level of MCV, MCH, MCHC, RDW and PLT. 

This finding is in agreement with Mwafy and Afana (2018) who found 

significant differences in mean levels of WBCs, RBCs, Hb, HCT and also 

RDW with H. pylori and found statistically significant association between H. 

pylori and anemia. H. pylori bacteria decreases iron absorption and cause iron 

deficiency anemia due to many reasons that include: the microorganism rivals 

with its human host for available iron, reduces the bioavailability of vitamin 

C, and may lead to micro-erosions that cause bleeding (Camaschella, 2015). 

Another agreement found by Chmiela et al. (2014) that H.- pylori decrease 

total WBCs count because H. pylori has endotoxin(LPS). The o-specific chain 

of the LPS mimic Lewis blood group antigen in structure, thus mimicry 

phenomenon reduces the inflammatory response, and affecting the adaptive T 

lymphocyte response, thus facilitating the development of chronic infections 

and leaves these bacteria invisible to immune cells and survives for many 

years within their hosts. On the other hand, Tsai & Hsu  (2010) found increase 

of total WBC with H. pylori because H. pylori induces inflammatory response 

and activation of B-lymphocytes.    

 

5.3 TSH, fT4 and fT3 levels of the different study groups 

Our current results showed that the mean levels of TSH were significantly 

higher among cases at baseline compared to controls. While after triple 

treatment with AOC, the TSH were significantly lower among 

hypothyroidism patients infected with H. pylori compared to controls at 

baseline of study. Similar results were previously documented (Bugdaci et al., 

2011)  
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The mean levels of fT4 and fT3 were significantly lower among 

hypothyroidism patients infected with H. pylori compared to control at 

baseline. While after 2 months of triple treatment with AOC, their mean levels 

were significantly higher compared to baseline of study. Our finding is in 

agreement with Bugdaci et al. (2011) who assessed thyroid function tests 

twice including TSH, fT3, and fT4 values before and after eradication who 

noticed that decreasing of mean levels of TSH and increasing mean levels of 

fT4 and fT3 after eradication of H. pylori. As a result, H. pylori infection is a 

predisposing factor for hypothyroidism (Choi et al., 2017). Unlike other study 

(Suwarni et al., 2017) reported that there were a significant associated between 

H. pylori infection and decreasing of TSH level. This contrast may be due to 

the difference of  group of study (euthyroid elderly aged 50-90 years) that is 

more susceptible to acute and chronic illnesses, as well as malnutrition, may 

be associated with decreased levels of serum T3 and fT3 (and sometimes TSH) 

without concomitant thyroid disease (Koulouri et al.,  2013). Another reson, 

use of certain medications common to the elderly may interfere with thyroid 

function tests. Some drugs may induce decreasing TSH secretion, for 

example, glucocorticoids, dopamine (Economidou et al., 2011). 

   

5.4 Anti-TPO, anti-Tg and H. pylori-IgG levels of the different study 

groups 

The present data point out that anti-Tg, anti-TPO and H. pylori IgG were 

significantly higher in cases compared to controls at baseline, and anti-TPO 

levels were not significant in cases compared to controls at baseline. While 

after 2 months of treatment, anti-TPO and anti-Tg were not significantly 

decreased. While H. pylori IgG levels were significantly decrease after two 

months of triple treatment. These results are matched with Hammad et al. 

(2011) who found that Tg and TPO antibodies showed highly significant 
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increase in hypothyroid group versus H pylori positive group while no 

significant difference was found between H pylori positive and control groups. 

In agreement to these results, Iwazu et al. (2008) also demonstrated high titer 

of both Tg and TPO antibodies with H pylori positive. Larizza et al. (2006) 

demonstrated that H. pylori might be the possible etiological factor for 

autoimmune thyrodites development. They found a significant interaction 

between HLA-DRBI*0301 and H. pylori infection in autoimmune thyrodities 

patients. Also similar results were found by Tomasi et al. (2005) who 

suggested that monoclonal antibodies against Cag-A positive H. pylori strains 

can cross react with follicular cells of the thyroid gland. On the other hand 

Tomasi et al. (2005) reported that anti-TPO and anti-Tg titers were not 

significant in H. pylori positive (p=0.4) and H. pylori did not increase the risk 

of autoimmune thyroiditis. These findings contrast to this study, as a result of 

differentiation of sex (302 patients, including 181 female and 121 male) and 

AT is known to be much more prevalent in females than in males; and 

confirmed by their data.  

 

5.5 Correlation of  TSH , fT4 and fT3 with hematological parameters 

before triple treatment 

This study reveals statistically significant negative relationship between TSH 

levels and WBCs, RBCs, Hb, and HCT, but not significant association with 

MCV, MCH, MCHC, RDW, PLT. On the other hand, the results indicated 

statistically significant positive relationship between fT4, ft3 levels and WBCs, 

RBCs, Hb, and HCT, but not significant association with MCV, MCH, 

MCHC, RDW, PLT. 

Previous study showed that white blood cells and thrombocytes reduction are 

concerned; a slightly depressed total leucocyte count, neutropaenia, and 

thrombocytopenia have been observed in hypothyroid patients (Lima et al., 
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2006). Also in another study the WBCs and RBCs count reduction are 

concerned; the bone marrow is depressed and that thyroid hormones play an 

important role in the regulation of the human hematopoiesis in the bone 

marrow (Iddah et al., 2013). Therefore, thyroid hormones have a significant 

influence on erythropoiesis. Thyroid hormones also play an important role in 

hemoglobin production in adult and maturation of Hb in fetus (Ahmed et al., 

2008). Another study carried out by Dorgalaleh et al. (2013) that revealed 

statistically significant difference in RBC count, HCT, Hb, MCH, MCHC and 

RDW  but no significant difference observed for MCV between control group 

and hypothyroidism group .Geetha and Srikrishna (2012) found statistically 

significant difference increase in RDW and MCV in hypothyroidism patients 

in comparison to euthyroid control group. Other parameters like Hb and Hct 

did not show any significant difference. Hypothyroidism can cause various 

forms of anemia (normocytic-normochromic, microcytic hypochromic or 

macrocytic). Alteration in other hematological parameters such as Hb, Hct, 

MCV, MCH, WBC count and PLT count is associated with thyroid 

dysfunction (Kawa et al., 2010). Kawa et al. (2010) reported that RBC and Hb 

were decreased in hypothyroidism. Khatiwada et al. (2016) found that iron and 

Hb were decreased in hypothyroidism and similarly, Hb was significantly 

negatively correlated with TSH, but weakly positively correlated with fT3 and 

fT4. As a result, iron deficiency anemia is popular in hypothyroidism patients. 

In addition, gastric acid secretion is vital intraluminal factor for ferric iron 

bioavailability and absorption  (Sarker et al., 2004) . Ebert, (2010) and 

Schubert, (2010) established that Hypothyroidism and h. pylori are associated 

with low gastric acid  secretion (hypochlorhydria) can lead to iron deficiency 

anemia. 
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5.6 Correlation between selected antibodies and hematological 

profile at baseline 

According to this study there was statistically significant negative correlations 

between WBCs, RBCs, Hb, and HCT and H. pylori IgG, anti TPO and anti Tg 

while there were not significant correlations with MCV and MCH, MCHC, 

RDW, and platelets. 

Like other investigation agreement with this study that they evaluated the 

hematological profiles (WBCs, RBCs, HGB, and PLT) in immunological 

thyroid disease patients and concluded that WBCs, RBCs and Hb levels in the 

group suffering from immunological thyroid disease were low. Although, the 

platelets levels were high for the subjects suffering from the autoimmune 

thyroid disease (Iddah et al., 2013). These observations have confirmed the 

association between immunological thyroid disease and hematopoiesis and 

those hematological profiles are altered in this condition. Thyroid gland is the 

most essential endocrine gland of a human body which secret fT3 and fT4 that 

play have an important role in the RBCs production. Thyroid hormones induce 

secretion of erythropoietin and a proliferation of erythroid progenitors so it 

has a crucial effect on erythropoiesis (Dorgalaleh et al., 2013). 

Hypothyroidism cause thrombocytopenia, leukopenia and even in uncommon 

cases cause pancytopenia (in hypothyroidism). Other hematological 

parameters including MCV, MCH, MCHC, Hb also could change during 

thyroid dysfunction (Kawa et al., 2010). 

 

5.7 Correlation between TSH, fT4 and fT3 and selected antibodies at 

baseline and after treatment  

The results indicated statistically significant positive correlation between TSH 

levels and anti TPO and anti Tg at baseline. Also, there were statistically 

significant negative correlations between fT3, fT4 levels and anti-TPO and 
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anti-Tg. This results is in agreement with a previous study in which 

statistically significant positive correlations between TSH levels and anti TPO 

and anti-Tg were reported. The previous study concluded that those patients 

with high TSH and anti-TPO have diagnosis of autoimmune hypothyroidism 

(Ali et al., 2015). 

Also these findings are in agreement with that obtained by Lin et al. (2014) 

who found elevated levels of both anti-Tg and anti-TPO in patients with 

radiation‐induced hypothyroidism, in addition to positive correlation between 

TSH and anti-Tg and a negative correlation between fT4 and anti-TPO.  

Delitala et al. (2016) revealed an association between H. pylori strains 

expressing Cag-A with increased TPO Ab and TSH levels, suggesting a 

possible mechanism involved in thyroid autoimmunity and dysfunction of the 

gland. 

5.8 Correlation between H. pylori IgG and thyroid antibodies (anti-

Tg and anti-TPO) 

The presented data shows statistically significant positive correlations 

between H. pylori IgG and anti-TPO, and anti-Tg. Such results are matched 

with Hou et al. (2017) who observed reduction of thyroid autoantibodies in 

patients with GD and HT after pharmaceutical eradication of H. 

pylori infection. Several authors described significant reduction of anti-TPO 

up to 62% (P< 0.001) and reduction in the severity of tissue inflammation on 

30th day after H. pylori eradication (Voloshyna et al., 2016). 

In addition, similar studies showed an association between H. pylori infection 

and ATD (Sterzl et al., 2006). The fact of association between thyroid patients 

and H. pylori infection was supported also by other studies; such as those 

performed by El-Eshmawy et al. (2011) who found a correlation between H. 

pylori infection and the presence of autoantibodies against thyroid antigens, 

and highly significant prevalence of H. pylori infection in the ATD patients 
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when compared with healthy individuals. Also, Choi et al. (2012) suggested 

H. pylori infection may play a role in the development of autoimmune 

thyroiditis. In another study conducted by Bureš et al. (2006), the level of 

Anti-TPO Ab was higher in H. pylori positive than in H. pylori negative 

patients. Also, Delitala et al. (2016) showed that both TPO Ab and TSH levels 

were directly and significantly correlated with H. pylori infection. 

Furthermore, a positive correlation was noted between concentrations of anti- 

H. pylori Abs and anti-TPO Ab (r=0.6241) and anti-Tg Ab (r=0.5648) in 

Hashimoto’s thyroiditis group (Hamid, 2017). These results interpreted 

according "molecular mimicry” theory suggests that there is antigenic 

mimicry between the bacterial antigens and thyroid gland antigens, and so 

antibodies formed in relation to infection will also attack thyroid antigen and 

result in hypothyroidism phenomenon so consider a risk factor in development 

of Hashimoto’s thyroiditis (Masala et al., 2015).  

In contrast to previous results, Tomasi et al., (2005) observed that there was 

no association between H. pylori infection and ATD, as well as  Bassi et al., 

(2012) found a marked correlation between the presence of H. pylori and 

Graves’ disease but not in the Hashimotos’ thyroiditis (hypothyroidism). 

As well as other studies performed by Soveid et al. (2012) and  Shi et al. (2013) 

when they didn't find significant association between H. pylori infection and 

Hashimotos’ thyroiditis (hypothyroidism), and they suggested that H. pylori 

may play a role in the development of autoimmune thyroid diseases in Graves’ 

disease.  In addition, A meta-analysis study revealed that H. pylori infection 

was associated with GD and HT due to the similarity in pathogenicity, 

pathology, biochemistry, and clinical features, for example, thyroid tissue 

lymphocyte infiltration resulting in inflammation and TPO Ab, Tg Ab, or 

increased levels of other thyroid autoantibodies (Hou et al., 2017). These 

differentiation described by (Shmuely et al., 2016) and (Korani et al., 2016) 
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who found H. pylori Cag A+ strain increased risk for HT. The variation of 

results in previous studies may be due to the different epidemiology and 

strains of H. pylori infection in developing countries (Soveid et al., 2012). 

5.9 Effects omeprazole on thyroid levels 

In present study TSH level at baseline before treatment was 11.87, decreased 

to 8.44 after 2 months, and decreased to 2.56 after 4 months. Also fT4 level at 

baseline before treatment was 0.93, increased to 1.00 after 2 months, and 

increased to 1.09 after 4 months. Moreover fT3 level at baseline before 

treatment was 1.89, increased to 2.21 after 2 months, and increased to 2.66 

after 4 months. Therefore in this study omeprazole did not affect treatment 

with L-T4. 

Results of the present study are close to a study of Abi-Abib and Vaisman 

(2014) who found omeprazole did not affect treatment with L-T4, regardless 

of the dosage used. 

Two studies close to the present study Dietrich et al. (2006) and 

Ananthakrishnan et al. (2008) who noted no difference in thyroxine absorption 

after PPI administration. These studies concluded that acidity of the stomach 

does not play a role in absorption of thyroxine, but rather other factors, such 

as competition and adsorption processes, may affect absorption. 

Previous studies that have looked at the effect of PPIs on thyroxine absorption 

have been inconclusive. Pabla et al. (2009) used an in vitro model to show that 

dissolution of thyroxine decreased with an increase in pH, suggesting a link 

between patients on concurrent thyroxine and PPI therapy. Also another study 

by Sachmechi et al. (2007) concluded that both omeprazole and lansoprazole 

therapy increased serum TSH in patients also treated on thyroxine. Centanni 

et al. (2006) showed that omeprazole, which suppresses acid secretion, further 
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supports the hypothesis that normal gastric acid secretion is necessary for 

effective intestinal absorption of thyroxine. 
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6  Conclusions & Recommendations 

6.1 Conclusions: 

- There were significant difference between TSH and WBCs, RBCs, Hb, 

and HCT in both cases and control but no significant differences between 

the two groups in levels of MCV, MCH, RDW, and PLT.  

- There were significant difference between thyroid hormones (fT4 and fT3) 

with WBCs, RBCs, Hb, and HCT in both cases and control.  

-  There were statistically significant negative correlation between thyroid 

antibodies levels and WBCs, RBCs, Hb, and HCT in both cases and 

control. 

- There were statistically significant positive correlation between TSH 

levels and anti-TPO, and anti-Tg. 

-  There were statistically significant negative correlation between thyroid 

hormones (fT4 and fT3) and anti-TPO, and anti-Tg. 

- There was positive correlation between H. pylori Ab titer and thyroid 

antibodies (TPO Ab and Tg Ab). 

- Serum TSH levels from case decrease after their period of omeprazole 

therapy. 

- Serum fT4 and fT3 levels from case increase after their period of 

omeprazole therapy. 
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6.2 Recommendations: 

- Screening and treatment of H. pylori infection in hypothyroidism patients. 

- According to obtained data, we suggested that all patients with 

hypothyroidism infected with H. pylori should be periodically evaluated 

for probable hematological and immunological thyroid changes. 

- H. pylori infection and its role in hypothyroidism patients and their effect 

on anti-TPO and anti-Tg need to be more investigated. 

- More studies are needed on the association between H. pylori and 

hypothyroidism. 

- Genetic studies are needed on the relationship between thyroid disorders 

and H. pylori. 

- When a treatment is prescribed in general practice, physicians should be 

aware of the possibility that changes in gastric mucosa due to H. pylori. 

- Establish programs to increase patients and physicians awareness about 

hypothyroidism infected with H. pylori are essential for all hypothyroidism 

in the Gaza strip in order to improve medication adherence and therapeutic 

result. 

- Further studies are needed for a better understanding of omeprazole 

influence on L-T4 absorption. 
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Introductory message 

 

I am a researcher: Asma Ali Hejaze, I am conducting a research study related to 

assess the physiological aspects of hypothyroidism females infected with H. 

pylori at baseline and after triple treatment in women between (20-50) years in 

the Gaza strip and supervising the study biology sciences master program at Al-

Azhar University-Gaza where the study to examine the physiological changes 

caused to these women by conducting some laboratory tests related to the subject 

of the research. We appreciate your participation in this research and your answer 

to the questions will play an important role in this study and we will ask some 

personal questions and draw blood samples and stool for some medical tests. 

The information given will be kept confidential and will not be seen by anyone 

other than the search team. 

Annexes 3 QUESTIONNARE 
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Personal information 

1-Name: 

(selective) 

 2-Age :  

3-Marital 

status: 
 ☐Single  

 ☐Married  

 4- Employment ☐ Working 

☐ Not working 

5-Education:  

 
 ☐ Primary  ☐ Secondary ☐University 

6-Residency:  ☐ Gaza 

 ☐ North  

 ☐ Rafah 

 ☐ Middle 

☐ Khanyounis 

 

7-Hospital: 
 ☐European 

Gaza hospital 

☐ Nasser 

hospital 

 ☐Al-Shifa 

hospital 

  

☐Martyr 

Mohammed 

Yousif Al-Najjar 

Hospital 

☐Al-Aqsa 

Martyrs 

Hospital 
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Annex 3:  QUESTIONNAREاستبيان 

 

الغدة  بقصور لسيدات المصاباتل ةالفسيولوجي الجوانب تقييمدراسة حول 

ئة في الف (جرثومة المعدةابية )وابة بالملوية البصالدرقية المتزامن مع اإل

 ( سنة في قطاع غزة50-20) العمرية

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 رسالة تعريفية

بتقييم الجوانب دراسة بحثية تتعلق أقوم بأنا الباحثة/ أسماء علي حجازي 

الفسيولوجية للسيدات المصابات بقصور الغدة الدرقية المتزامن مع اإلصابة بالملوية 

م و يقو ( سنة في قطاع غزة50-20البوابية )جرثومة المعدة( في الفئة العمرية )

اسة إلى حيث تهدف الدر غزة-جامعة األزهرببرنامج األحياء باإلشراف على الدراسة 

جراء بعض ا من خالل لسيداتلهؤالء ا تغيرات الفسيولوجية الناجمةالوقوف على ال

ذات الصلة بموضوع البحث. الفحوصات المخبرية  

دورا مهما نحن نقدر مشاركتك في هذا البحث  و إجابتك على األسئلة ستلعب 

 وبراز في هذه الدراسة وسنقوم بطرح بعض االسئلة الشخصية و سحب عينات دم

 الجراء بعض الفحوصات الطبية

وف تبقى طي الكتمان ولن يطلع عليها أحد باستثناء معطاة سلالمعلومات ا

.لبحثافريق   
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 )  QUESTIONNAREاستبيان) 

 المعلومات الشخصية

 االسم )اختياري( : -1  العمر: -2 

 

 ☐أعمل 

 ☐ ال أعمل 

 4- العمل  ☐ عزباء 

 ☐ متزوجة 

 الحالة االجتماعية:-3

 ☐ الجامعي 

 

 ☐ الثانوي  ☐ التعليم: -4 األساسي 

 ☐ خانيونس 

 

 ☐ غزة 

 ☐ الشمال 

 ☐ رفح 

 ☐ الوسطى 

 السكن: -5

 

 االوروبي ☐  شهداء االقصى☐

محمد  الشهيد☐

 يوسف النجار

 ☐ الشفاء 

 ☐مجمع ناصر 

 المستشفى:-6

 


