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  ABSTRACT  
RA, LH, FSH  Rheumatoid Arthritis (RA) is a chronic, systemic, autoimmune condition 

affecting connective tissues that is characterized by joint degeneration 

and inflammation, negatively affecting quality of life significantly. Joint 

synovitis causes severe disability by gradually destroying bones and 

cartilage. Rheumatoid arthritis has been identified as 42nd most 

significant cause of worldwide impairment and, if left untreated, even a 

permanent loss of function. It should be seen as a condition with 

symptoms outside of joints, Despite fact that it mostly affects joints, it 

can also cause systemic comorbidities, vasculitis, and rheumatoid 

nodules. Pain and stiffness in several joints are common symptoms of 

RA. Wrists, proximal interphalangeal joints, and proximal 

interphalangeal joints are all affected. most common joints affected are 

metacarpophalangeal joints. An inflammatory etiology is suggested by 

stiffness lasting longer than one hour., before emergence of clinically 

visible joint swelling, with more indolent arthralgias.; A low-grade 

fever, fatigue, and weight loss are a few possible systemic signs. 

Therefore, this study is aimed to determine and Measurement of sex 

hormones in women with RA .and a study of extent of these hormones 

and their relationship to types of arthritis and also severity of them 

among Iraqi RA patients, fifty RA patients was conducted at 

Rheumatology clinic of Baghdad Teaching Hospital/Medical City 

Complex from September 2021 to February 2022. Blood samples were 

obtained from all patients to investigate Complete blood count (CBC), 

sex hormone. We found that there is significant difference among 

patients of RA in distribution of Estrogen, FSH,LH, testosterone and 

Cortisol and progestrone levels in RA compared with control. Estrogen, 

LH, and FSH levels in RA (pre and post-menopause) were, significant 

compared with control, and also, level of this hormone in RA (per-

menopause) was significant compared to patients (post-menopause). 

Progesterone levels were significant in RA (post-menopause) patients 

compared with control only progesterone, cortisol, testosterone were non 

-significant with control. 
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1. Introduction 

Rheumatoid Arthritis (RA) is chronic systemic inflammatory autoimmune illness known as rheumatoid 

arthritis (RA) causes persistent joint inflammation that eventually damages bones and cartilage, impairs 

mobility, and causes systemic issues. [1]. RA diseases affect females (2-3) times more frequently than 

males. It happens at all ages.  highest prevalence in 6th decade. RA pathophysiology includes persistent 

synovial membrane inflammation that damage articular bone and cartilage [2]. Several inherited and 

environmental factors have relation with decrease or increase of risks for RA. Main advanced in understand 

how factors influence development of RA has been emergences of a typical of RA developments [3]. 

Rheumatoid factor antibody, which is directed against Fc portion of immunoglobulin G (IgG), is primary 

pathogenic hallmark of RA [4]. Anti-citrullinated protein antibody (ACPA)) is prognostically and 

diagnostically beneficial, with anti-citrulline protein antibody (ACPA) being active even before onset of 

disease. Antinuclear antibodies (ANA) may also be occurred in patients with RA. C-reactive protein (CRP) 

may also be used to track disease activity and response to management [5]. European League Against 

Rheumatisms (EULAR) and American College of Rheumatology (ACR) have projected that use of 

synthetic or biological diseases-modified anti-rheumatic drugs (DMARDs), which are foundation of best 

recent strategies, will achieve clinically significant reduction in both male and female RA patients. [6]. 

Female reproductive factors, such as menopause, parity and hormonal therapy play central role in severity 

of RA disease. In 50% of women, pregnancy may be linked to a drop in disease activity, but in up to 90% of 

cases, postpartum period is linked to an increase in activity. Early signs of ailment are linked to menopause, 

and an earlier age at menopause increases risk of RA. Hormone Replacement Therapy (HRT) may lower 

incidence of RA in postmenopausal women, according to several studies [7]. 

 

A wide variety of cartilage components, stress proteins, enzymes, nuclear proteins, and citrullinated 

proteins are among autoantigens that various autoantibodies that were later discovered in rheumatoid 

arthritis target [8]. 

 

It is characterized by synovial joint degeneration, discomfort, and swelling, which causes severe disability 

and early death [9]. 

 

RA is categorized as an autoimmune disease because autoantibodies like Rheumatoid Factor (RF) and Anti-

Citrullinated Peptide Antibody (ACPA) can manifest years before clinical manifestation of RA [10]. 

 

Rheumatoid arthritis pathogenesis is result of a complex interaction between genetic and environmental 

factors, inducing aberrant activation of innate and adaptive immune systems, resulting in immune tolerance 

breakdown, auto antigen presentation with antigen specific T and B cell activation, and aberrant 

inflammatory cytokine production. Synovitis, synovium and cartilage proliferation, and subchondral bone 

degradation result from chain of events. Extra-articular organs, like skin, lungs, and eyes and cardiovascular 

system, can be affected by RA [11], Pain and stiffness in several joints are common symptoms of RA [12]. 

Wrists, proximal interphalangeal joints, and proximal interphalangeal joints are all affected.. most common 

joints affected are metacarpophalangeal joints [13]. Testosterone is a steroid hormone found in both men 

and women, however it is more abundant in men. Testosterone plays a variety of roles in maturation and 

regulation [14]. Male reproductive organs like testis and prostate, as well as secondary sexual 

characteristics like increased muscle mass, bone density, and hair growth, all depend on testosterone. [15]. 

Furthermore, testosterone is necessary for good health and prevention of osteoporosis [16]. Estrogen and 

steroid hormones have a variety of physiological activities, ranging from menstrual cycle regulation and 

fertility to bone density regulation, brain function, and cholesterol mobilization. Elevated estrogen levels 

are linked to an increased risk of various cancers, including breast and endometrial cancer [17]. Estrone 
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(E1) is sole estrogen produced after menopause (when menstrual cycles end), estradiol (E2) is most 

prevalent kind in women of reproductive age, and estriol (E3) is predominant estrogen produced during 

pregnancy [18]. A steroid hormone called progesterone, it plays a part in pregnancy and female menstrual 

cycle (supporting pregnancy), and embryogenesis in mammals. Natural or synthetic steroids that have a 

progesterone-like activity in body are also referred to as progesterone [19]. Progesterone levels in women 

begin to rise around middle of menstrual cycle. It rises for around 6 to 10 days before dropping if egg is not 

fertilized. Early in pregnancy, levels continue to climb [20]. Hormone that stimulates formation of follicles 

(FSH) in response to gonadotropin releasing hormone (GnRH) from hypothalamus, anterior pituitary 

produces folicle stimulating hormone (FSH) [21] alpha and beta subunits form a glycoprotein dimer. FSH 

has its own beta subunit, although alpha subunit is identical. These hormones include luteinizing hormone 

(LH), human chronic gonadotropin (HCG), and thyroid stimulating hormone (TSH).  granulosa cells of 

female ovary tissue have FSH receptors. Male testes contain Sertoli cells, which have FSH receptors [22]. 

Luteinizing hormone (LH). Is a glycoprotein generated by pituitary gland that, in conjunction with FSH, 

plays a key role in reproduction. LH acts directly on gonads, linking target cells to its receptor. LH 

stimulates ovulation, production of androgens by main follicle's outer layer, theca cells, which can be 

converted to estrogens during folliculogenesis, and growth of corpus luteum, which secretes progesterone 

[23]. Cortisol Hormone hypothalamic-pituitary-adrenal (HPA) axis produces cortisol, most significant 

glucocorticoid in human body [24]. 

 

Survey Point 

Current study's objectives include measurement and determination of sex hormones in women with RA. and 

Measurement of sex hormones in women with inflammation among women Iraqi patients. This study has 

been designed on women Iraqi patients, Rheumatology clinic at Baghdad Teaching Hospital/Medical City 

Complex did a study on fifty RA patients. from September 2021 to February 2022. Fifty patients, among 

them, were diagnosed with RA according to ACR/EULAR 2010 rheumatoid arthritis classification criteria 

for RA [25]. women between ages of 30 and 65 were recruited. 5 milliliters of peripheral venous blood 

were collected from each of 150 Iraqi women at different stages of age by using a sterile syringe. Two 

milliliters of blood samples were transferred into an anticoagulated tube containing ethylene diamine 

tetraacetic acid EDTA and used immediately to determine complete blood count (CBC) test. However, rest 

3 milliliter of blood Samples were placed in a Gel Activator tube and centrifuged at 3000 rpm for 10 

minutes to separate serum after being allowed at 4 C for 15 minutes to clot.. obtained serum of each 

individual was dispended into several sterilized Eppendrof tubes and stored at -2C until it was used in 

determination of various parameters. By statistical analysis expression of results was as mean ± SE or 

percentage (%) of case frequency. After one-way analysis of variance ANOVA, data were examined for 

multiple comparisons using Fisher's test or t-test. Regression analysis was then conducted using analysis of 

combined variance (ANOVA). Statview version 5.0 was used for all testing. differences were deemed 

significant at P 0.05. 

 

2. FINDINGS AND DISCUSSION 

Table (1-1) displays, hormones levels before and after menopause in patients (RA) compare with controls. 

Hormone progestogene before menopause in RA (6.053±0.928) compare with control was non-significant 

(4.292±0.086) and, after menopause in RA (4.006±0.321), that RA with control (4.434±0.1250) was 

significant as well as, Hormone level before and after menopause in patients, RA was non-significant. 

Hormone Estrogen before menopause in RA (150.308±6.919) compare with control (165.663±3.444) and 

after menopause in RA (120.767±7.928) compare with control (178.685±3.020) was highly significant, as 

well as Hormone level before and after menopause in patients, RA was significant. Hormone LH before 

menopause in RA (58.209±5.243) with compare control (53.828±4.335) and after menopause in RA 
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(37.117±6.465) compare with control (48.595±6.183) was significant, as well as Hormone LH level before 

and after menopause in patients, RA was significant. Hormone FSH before menopause in RA 

(55.622±5.153) compare with control (50.247±1.404) was significant and after menopause in RA 

(25.311±2.813), compare with controls (57.170±3.229) was significant, as well as, Hormone FSH level 

before and after menopause in patients, RA was significant. Hormone Tesestrone that before menopause in 

RA (0.862±0.017) compare with control (0.806±0.012) was non-significant and after menopause in RA 

(0.893±0.011) compare with control (0.832±0.004) was non-significant as well as, Hormone level before 

and after menopause in patients, RA was significant. Hormone cortisol before menopause in RA 

(3.355±0.380) was non- significant with control (4.283±0.505) and after menopause in-patient 

(2.904±0.440), that RA was non -significant with control (4.872±1.085) as well as, Hormone cortisol level 

before and after menopause in patients, RA was significant. 

 

Table (1-1): Hormones levels (Before, after menopause) among study group. 

Groups   RA Control 

Progesterone 

(ng/ml) 

Before 6.053±0.928 4.292±0.086 

After 4.006±0.321 4.434±0.125 

*P-value <0.05    

Estrogen (pg/ml) 

Before 150.308±6.919 165.663±3.444 

After 120.767±7.928 178.685±3.020 

*P-value <0.0001 *   

LH ml(U/ml) 

Before 58.209±5.243 53.828±4.335 

After 37.117±6.465 48.595±6.183 

P-value <0.0001 *   

FSH ml(U/ml) 

Before 55.622±5.153 50.247±1.404 

After 25.311±2.813 57.170±3.229 

*P-value <0.0001 *   

Testosterone Before 0.862±0.017 0.806±0.012 

( ng/dl) After 0.893±0.011 0.832±0.004 

  *P-value <0.05    

Cortisol (mcg/dl) 

Before 3.355±0.380 4.283±0.505 

After 2.904±0.440 4.872±1.085 

*P-value <0.05    

* P-value: Compare between patients with per and post menopause; compare between patients with per and 

post menopause and controls. 

-Different small letters indicate significant difference between columns at P˂0.05. 

 

Present research found that postmenopausal hormonal alterations, such as falling estradiol (E2) serum levels 

and rising follicle stimulating hormone (FSH) and luteinizing hormone (LH) levels, may have a role as an 

inducer in development of RA. It was formerly believed that gonadal hormones (particularly estrogen) had 

a role in development and maintenance of various autoimmune diseases. Patients with systemic lupus 

erythematosus often have most severe disease activity and damage accumulation after menopause. Age, 

disease duration, menopause-related changes, long-term adverse effects of medication, or a combination of 

these may all have an impact on underlying systems. Likelihood of getting rheumatoid arthritis is increased 

in women who experience menopause at an earlier age, and disease causes more severe damage and 

impairment in postmenopausal women.  risk of common comorbidities including cardiovascular disease and 

osteoporosis may be amplified in patients with both autoimmune illness and menopause [26]. In contrast, 

Canadian Early Arthritis Cohort Study found that an early menopause age is highly associated to 

seropositivity in women with early RA. [27]. Functional disability progression of post-menopausal women 
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was less favorable than that of pre-menopausal women, regardless of duration, age, or radiographic damage, 

as reported in a 2018 publication on an observational cohort study of RA patients enrolled in Swiss Clinical 

Quality Management Program for Rheumatoid Arthritis. According to a research conducted on women in 

United States, [28] menopause is associated with a more rapid decline in functional ability. [29]. However, 

women over age of 60 with RA had more joint damage compared to younger patients, and a cohort research 

concentrating on pathological joint damage found that older postmenopausal female patients had most 

severe illness in terms of joint destruction and physical handicap (both male and female). research 

concludes that menopausal stage is a major contributor to gender gap in RA outcomes. [30]. According to a 

study from Belgium, mean period between onset of menopause and onset of first RA symptoms was 0. 

These data, according to scientists, show that menopause is typical time for symptoms of RA in women. 

Early menopause, or menopause before age of 45, was linked to milder RA57,. A different study discovered 

that development of RA58 post-menopausal was linked to early menopause. As a result, it is impossible to 

draw a firm conclusion about how menopause affects RA [34]. 

 

OCP and postmenopausal hormones dramatically increased risk of SLE during menopause, despite the fact 

that HRT is recommended for the treatment of RA in women. It's common for RA to present themselves 

before menopause, although SLE seldom does. Women who begin menopause after age 51 have a lower 

risk of developing RA than those who begin it before age 45. This is in line with the decline in oestrogen 

production and suggests that the presence of estrogen receptors on immune cells and circulating estrogens 

may also impact the start of RA in postmenopausal women [35]. In women, RA is most common after 

menopause, which is associated with lower levels of estrogen, progesterone, and adrenal androgens such 

Dehydroepiandrosterone (DHEA) and DHEA-sulphate (DHEAS) [36]. Since estrogen levels drop during 

menopause, inflammation rises and the likelihood of joint discomfort and swelling rises along with it. 

Hormonal fluctuations, including those that might occur during menopause, contribute to bone fragility. 

Joint pain and arthritis are more likely to occur in women as a result of this. interact with estrogen to 

provide both pro- and anti-inflammatory actions [37]. These findings corroborated those of [38], who found 

that the RA duration was considerably greater in patients aged 50 and above compared to those aged 40 and 

less. Since the disease activity of RA varies with a woman's menstrual cycle, the age-specific prevalence of 

RA among women also varies. current study agree with who show Sex hormones (Progesterone) were 

evaluated in all RA patients pre-menopausal and post-menopausal status [39] also suggests that estrogen 

and progesterone play an important role in etiology and pathophysiologe of RA. 

 

Current study show, hormone Estrogen before menopause in RA compare with control and after menopause 

in RA compare with control was highly significant, as well as Hormone level before and after menopause in 

patients, RA was significant. Present study agrees with [40]., who showed that there was a decreasing in 

estrogen levels in postmenopausal female patients with autoimmune disease. Consistent with [41], which 

discusses how oophorectomy reduces estrogen levels in postmenopausal women and demonstrates that the 

ovaries continue to produce certain sex hormones even after menopause. Each postmenopausal woman 

experiences physiological estrogen deficiency [42]. 

 

Also, this result was agreed with [43] who observed that there was a significant decreasing in serum level of 

E2 in postmenopausal women as compared to premenopausal women. 

 

And, current study agrees with [44], who show FSH and LH Hormone in RA patients before and after 

menopause were significant. Also, current study agree with [45] who observed that FSH level had been 

increased with aging of RA. In addition, present study agree with [46], who mentioned that there were 

statistically lower concentrations of LH in premenopausal RA women compared with post-menopausal. 
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In present study, testosterone in RA patients before and after menopause were non-significant differences. 

In addition, no provirus studies agree or disagree with these results. Although that treatment with anti-TNF 

antibodies in RA does not influence hormonal homeostasis, which is stable independently of inflammatory 

level [47] Significant complications from testosterone patches have not been seen in menopausal women 

[48]. 

 

3. Conclusion 

- According to current study, there were more female patients in post-menopausal phase than in pre-

menopausal phase. 

-Estrogen, LH, and FSH levels in RA (pre and post-menopause) was significant compared with control, and 

also, level of this hormone in RA (per-menopause) was significant compared to patients (post-menopause). 

Progesterone levels, cortisol, tesestrone were non-significant in RA patients compared with control only. 
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