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INTRODUCTION 

Rheumatoid arthritis is a chronic autoimmune disease 

characterized by systemic inflammation, primarily 

affecting the synovial joints and leading to progressive 

joint destruction and functional disability. Its global 

prevalence is estimated to be between 0.5% and 1%, 

predominantly affecting women aged 25 to 55 years, 

suggesting a potential link between sex hormones and 

disease susceptibility.
[1]

 Specifically, aberrant levels of 

follicle-stimulating hormone and luteinizing hormone, 

key regulators of reproductive function, have been 

implicated in the pathogenesis and progression of RA.
[2]

 

This review aims to synthesize existing research 

concerning the association between FSH and LH levels 

and the risk of developing rheumatoid arthritis, as well as 

their influence on disease activity and severity. 

Understanding these hormonal roles could offer crucial 

insights into the underlying mechanisms of RA and pave 

the way for novel diagnostic and therapeutic strategies.
[3]

 

Given that women are disproportionately affected by 

RA, often at a younger age, the investigation into female 

hormonal factors, such as FSH and LH, becomes 
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ABSTRACT 
Background: Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory disorder predominantly affecting 

middle-aged individuals, leading to joint pain, disability, and systemic complications. Early diagnosis and 

evaluation are essential to prevent disease progression and associated metabolic disturbances. Objectives: 

To evaluate and compare selected biochemical parameters in newly diagnosed patients with rheumatoid arthritis 

and age- and gender-matched healthy controls Methods: The present observational cross-sectional study was 

conducted in the Department of Biochemistry in collaboration with the Departments of General Medicine and 

Physical Medicine and Rehabilitation at Sardar Patel Medical College and Associated Group of Hospitals, Bikaner, 

Rajasthan. A total of 80 subjects aged 45–60 years were enrolled and divided into two groups: Group A comprising 

40 newly diagnosed cases of rheumatoid arthritis diagnosed according to the Modified 2010 ACR-EULAR 

classification criteria, and Group B comprising 40 age- and gender-matched healthy controls. Patients with 

autoimmune diseases other than RA, metabolic and endocrine disorders, chronic systemic illnesses, malignancy, 

obesity (BMI >30), smokers, those on hormone therapy, corticosteroids, lipid-lowering drugs, vitamins or minerals, 

and those already receiving anti-rheumatic treatment were excluded. After obtaining informed consent, 7–8 mL of 

venous blood was collected under aseptic precautions. Serum was analyzed for the required biochemical 

parameters. Results: The biochemical parameters analyzed showed significant differences between newly 

diagnosed rheumatoid arthritis patients and healthy controls, indicating early metabolic and inflammatory 

alterations associated with rheumatoid arthritis. Conclusion: This study was designed to evaluate biochemical 

alterations in newly diagnosed rheumatoid arthritis patients by comparing them with healthy controls, providing 

insight into early disease-related changes. 
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particularly pertinent.
[4]

 Elevated FSH levels, for 

instance, have been identified as a potential risk factor 

for RA and are positively correlated with disease 

activity.
[5]

 This hormonal dysregulation, particularly the 

elevated gonadotropin levels observed in 

postmenopausal patients, may contribute to the 

differential disease manifestations and severity seen 

across various reproductive stages.
[6]

 

 

MATERIALS AND METHODS 

This observational cross-sectional study was conducted 

in the Department of Biochemistry in collaboration with 

the Departments of General Medicine and Physical 

Medicine and Rehabilitation at Sardar Patel Medical 

College and Associated Group of Hospitals, Bikaner, 

Rajasthan. 

 

Patients aged 45–60 years presenting with joint pain 

were screened and clinically diagnosed with rheumatoid 

arthritis (RA) according to the Modified 2010 American 

College of Rheumatology/European League Against 

Rheumatism (ACR-EULAR) classification criteria. Only 

newly diagnosed RA patients were included. 

 

Patients aged 30–45 years, individuals with premature 

ovarian failure, bilateral ovariectomy, malignancy, or 

those receiving hormone replacement therapy, 

contraceptives, corticosteroids (>7.5 mg/day), or anti-

rheumatic drugs were excluded. Additional exclusion 

criteria included smoking, history of other autoimmune 

diseases, diabetes mellitus, endocrine disorders, 

tuberculosis, cardiovascular, hepatic or renal disease, 

obesity (BMI >30 kg/m²), use of lipid-lowering agents, 

vitamin or mineral supplementation, and recent trauma. 

 

A total of 80 participants were enrolled and divided into 

two groups: Group A comprised 40 newly diagnosed RA 

patients, while Group B included 40 age- and gender-

matched healthy controls. 

 

After obtaining informed consent, 7–8 mL of venous 

blood was collected under aseptic conditions. Samples 

were allowed to clot at 37 °C for 30 minutes and were 

then centrifuged at 3000 rpm for 15 minutes and the 

separated serum was used for biochemical analysis of the 

study parameters. 

 

Statistical Analysis 

Sample Size 

Sample size estimation was performed using Epi Info 

statistical software. Based on data from a reference study 

by Xianhui Zhang et al. (2022)
[2]

 the mean follicle-

stimulating hormone (FSH) level in patients with 

rheumatoid arthritis was 57.58 ± 15.94, compared to 

43.11 ± 19.46 in the control group. 

 

With an alpha error of 5%, beta error of 20% (power of 

80%), and assuming a two-sided test, the minimum 

required sample size was calculated to be 35 participants 

in each group. To account for an anticipated data loss or 

dropout rate of approximately 10%, the sample size was 

rounded up to 40 participants per group for the present 

study. 

 

The sample size was calculated using the formula: 

 
 

Where  represents the pooled standard deviation and 

denotes the expected difference in mean FSH levels 

between the two groups 

 

Data Analysis 

Data were collected using a pre-structured proforma and 

analyzed using Microsoft Excel and Epi Info software. 

Continuous variables were expressed as mean ± standard 

deviation, and categorical variables as frequencies and 

percentages. Group comparisons were performed using 

unpaired Student’s t-test or one-way ANOVA for 

continuous variables, and Chi-square or Fisher’s exact 

test for categorical variables. A p-value <0.05 was 

considered statistically significant 

 

OBSERVATIONS 

In our study mean age of participants was comparable 

between the two groups, with healthy controls at 50.10 ± 

10.54 years and cases slightly older at 52.16 ± 11.35 

years. Analysis of demographic profile revealed that a 

majority of RA cases hailed from rural areas (25), with 

the remaining 15 from urban regions. Similarly, among 

healthy controls, rural participants (22) slightly 

outnumbered urban participants (18), reflecting a 

predominance of rural representation in both groups. In 

our study we measured the level of three hormones FSH, 

LH and PRL in rheumatoid arthritis patients. Here, 

Hormonal assessment revealed highly significant 

differences between RA cases and healthy controls. FSH 

was substantially higher in cases (57.92 ± 10.26 mIU/ml) 

versus controls (34.01 ± 7.34 mIU/ml; t = 11.98, P < 

0.0001). Similarly, LH levels were elevated in RA 

patients (43.14 ± 8.39 mIU/ml) compared to controls 

(24.80 ± 6.28 mIU/ml; t = 11.07). PRL levels were also 

markedly increased in the RA group (33.29 ± 8.23 ng/ml) 

versus controls (12.46 ± 4.08 ng/ml; t = 14.34). 

 

Table 1: Statistical analysis of serum FSH, LH and prolactin in both the studied groups. 

S.No Parameters 
Healthy Control Group 

(Mean ± S.D.) 

RA Group 

(Mean ± S.D.) 
T- test P value 

1.  FSH (mIU/ml) 34.01 ±7.34 57.92 ± 10.26 11.98 

P<0.0001 2.  LH (mIU/ml) 24.80 ±6.28 43.14 ± 8.39 11.07 

3.  PRL (ng/ml) 12.46 ±4.08 33.29 ± 8.23 14.34 



www.ejpmr.com        │        Vol 13, Issue 1, 2026.         │        ISO 9001:2015 Certified Journal         │ 

 

 

Kumar et al.                                                                    European Journal of Pharmaceutical and Medical Research 

 

 

332 

Note:   p < 0.0001 = Highly significant. 

 

 
Graph: 1 

Graphical representation of mean FSH, LH and PRL in both groups. 

 

DISCUSSION 

Consistent to our results Buckman et al.
[7]

 reported that 

rheumatoid arthritis was less recorded among the 

younger age group as compared to the older age group 

with a mean age of 51.25 years in their study. Lee et al
[8]

 

reported mean age of 51.8 years among the study 

population with female preponderance (around 86% 

were females in their study (Buckman et al
[7]

). 

 

As we found that peak age of RA in women around 

menopause is accompaniedby a sharp increase in serum 

follicle-stimulating hormone (FSH) levels. Another study 

by Zhang et al
[2]

 also reported that high FSH levels are a 

possible risk factor for RA and are positively associated 

with disease activity. 

 

Kass AS et al.
[9]

 also stated that the increases in LH and 

FSH correlated positively with an increase in key pro-

inflammatory cytokines including TNFα, interleukin 1 

beta, IL-2, IL-2R, IL-8, and many other pro-

inflammatory cytokines. That is probably the reason 

behind the worsening of rheumatoid arthritis in the post-

partum period and menopause. We also evaluated the 

correlation between these hormones and repotted that 

FSH and LH were mildly positively correlated (r = 0.28), 

suggesting a linked increase in these gonadotropins. FSH 

also showed a mild positive correlation with PRL (r = 

0.26), whereas LH demonstrated a moderate positive 

correlation with PRL (r = 0.35), highlighting 

interdependent hormonal alterations in RA patients. Erb 

et al.
[10]

 reported that hormone prolactin is known to 

have a number of pro-inflammatory actions and may 

play a role in the pathogenesis and persistence of several 

autoimmune diseases, including rheumatoid arthritis. 

 

Limitations of the study & Recommendations 
Limitations of our study are small sample size and non 

measurement of other markers of inflammation & 

Cardiovascular risk factors in patients with Rheumatoid 

Arthritis. Moreover, a large cross-sectional study needs 

to be done to conclude the fact. 
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