


Evaluation of the Levels of Some Haemostatic Parameters in Women with Uterine Fibroid in Port Harcourt, Nigeria

Abstract
Uterine fibroid is a common gynaecological condition that affects the health of women globally. This cross-sectional study evaluated the levels of some haemostatic parameters in women with uterine fibroid. The study involved 240 subjects who were within the ages of 20 and 45 years. These include 120 women with uterine fibroid and another 120 who were the control subjects. The subjects were selected using simple random sampling technique. Blood samples (5 ml) were collected from each subject into plain bottles for the analyses of von willebrand factor, transforming growth factor beta, fibrinogen and collagen using ELISA technique. The data generated were analyzed using statistical software for social sciences (SPSS) software version 27, and results expressed as mean ± standard deviation. The results showed that the mean levels of von willebrand factor in the uterine fibroid subjects (37 .64 ± 5.94 ng/ml) was significantly higher than the mean levels in the control subjects (24.54 ± 4.43 ng/ml). Also, the mean levels transforming growth factor (6.24 ± 0.96 ng/ml), collagen (795.49 ± 119.02 ng/ml) and fibrinogen (13.7 ± 1.69 mg/ml) were significantly than the mean levels of transforming growth factor (3.32 ± 0.88 ng/ml), collagen (583.60 ± 97.86 ng/ml) and fibrinogen (11.43 ± 1.26 mg/ml) in the control subjects. There were no significant differences in the parameters among the subjects with uterine subjects based on age brackets. The study has shown that there are significant alterations in the levels of these parameters in women with uterine fibroids. It is important that these alterations be considered in the management of the condition in affected women. 
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1. Introduction
Uterine Fibroid (also called leiomyoma) is the most common gynecological tumors; they are essentially benign neoplasms originating in the smooth muscles of the uterus (Bano et al., 2023). They are benign tumors that are made of smooth muscle and connective tissue from the myometrium or muscular outer layer of the uterus (Ke et al., 2013), and are the leading cause of hysterectomies in women (Bano et al., 2023). 
The prevalence of fibroids varies between different studies as well as different countries. However, there is a general range of the prevalence, from 4.5% to 68.6% (Bano et al., 2023). Uterine fibroids negatively impact various aspects of women’s reproductive health, causing approximately 5% to 10% of female infertility cases (Zepiridis et al., 2016). This effect can be due to the location of fibroid growth; in some locations, uterine fibroid can block the fallopian tubes, thereby making it impossible for the passage of the gamete. Studies have also reported that, uterine fibroids can negatively affect the success rate of assisted reproductive technologies in women (Guo and Segars, 2012).
The occurrence of uterine fibroid increases with age, and reaches a peak at about  early 40s. Age and race are the primary risk factors for uterine fibroids; it occurs more in African American women. Other risk factors include a family history of uterine fibroids, lifestyle factors such as dietary choices, sedentariness, smoking and obesity. Overweight, and obesity is increasing in Port Harcourt, and high body mass index is associated with increased risk of non-communicable diseases of which uterine fibroid is one of such diseases (Ken-Ezihuo et al., 2023). The aforementioned risk factors have effects on the levels of estrogen production, which may explain their influence as risk factors of uterine fibroids (Bao et al., 2023). Stress may also be a contributing risk factor for fibroids (Dhaurali, 2021) probably because it is associated with a higher body mass index. Also, diets rich in red meat have been associated with increased risk of fibroids (Bano et al., 2023).
Menorrhagia (excessive menstrual flow),occurs in about 30% of women with uterine fibroids, and more than half of individuals with the condition have symptoms including heavy monthly bleeding (Kumar et al., 2023). Uterine fibroids can alter haemostatic functions (Sylvanus et al., 2025), causing alterations in haemostatic parameters like activated partial thromboplastin time (APTT) and prothrombin time (PT). Changes in the coagulation parameters may result from chronic blood loss, endocrine (hormonal) influences, or inflammation associated with the uterine fibroid (Sylvanus et al., 2025). 
The focus of this study, therefore, was to evaluate the levels of some haemostatic markers in women with uterine fibroid.



2. Materials and Methods
2.1 Study Design
This study utilized the cross-sectional study design. Subjects were female subjects within the age brackets of 20 and 45 years, who were attending clinic at the Rivers State University Teaching Hospital, Port Harcourt, Nigeria. This hospital is a tertiary hospital which attends to both in-patients and out-patients. It is located in the heart of Port Harcourt City.
2.2 Study Population
This study involved a total of 240 adult female subjects within the ages of 20 to 45 years. Out of the 240 subjects, 120 subjects were those diagnosed with uterine fibroid, while the remaining 120 subjects were constitute those without uterine fibroid. The sample size for this study was determined using GPower version 3.1.9.2, set at power 0.90 and error rate of 0.05.
2.3 Eligibility Criteria
2.3.1 Inclusion Criteria
1. Female individuals aged 20 to 45 years.
2. Confirmed diagnosis of uterine fibroid based on medical records (for subjects with uterine fibroids).
3. Must be attending clinic at the Rivers State University Teaching Hospital
4. Willingness to provide informed consent to participate in the study.
2.3.2 Exclusion Criteria
1. Female subjects below 20 years of age or above 45 years of age.
2. Patients with a history of other medical conditions, such as diabetes mellitus, chronic hypertension and those receiving warfarin therapy. 
3. Individuals who have received recent blood transfusions or immunosuppressive therapy, as this may affect haematological and haemostatic indices.
2.4 Sample Collection and Analyses
Ten millilitres (10mL) of venous blood was collected from each subject using sterile hypodermic syringes and needles, by way of venipuncture. The blood samples were then dispensed into plain bottles, and the serum obtained was used for the analyses of von Willebrand factor, fibrinogen, collagen and transforming growth factor using ELISA technique.
2.5 Statistical Analysis
The data generated from this study were analysed using the Statistical Package for Social Sciences (SPSS) version 27. Results were expressed as mean ±Standard deviation, and presented in tables. Comparisons of means of parameters were conducted utilizing independent t-test and one-way ANOVA, with a significance level of p ≤ 0.05 as considered statistically significant. 
3. Results and Discussion

3.1 Comparison of Parameters among Study Subjects
The comparison of the haemostatic parameters are as shown in table 1. The mean levels of von Willebrand factor, collagen, and transforming growth factor, fibrinogen were significantly higher in the subjects with uterine fibroid compared to the control subjects.




	

Parameter
	Subject Group
	
Test Statistics

	
	With Uterine Fibroid (n=120)
	Without Uterine Fibroid (Control) (n=120)
	

	
	Mean ± SD
	Mean ± SD
	t-value
	p-value

	vWF (ng/dl)
	53.17±5.82
	24.54±0.41
	-4.930
	<.0001

	Collagen (ng/dl) 
	794.74±10.93
	583.60±8.93
	-14.969
	<.0001

	TGF-β (ng/dl)
	6.22±0.09
	3.32±0.08
	-24.464
	<.0001

	PT (Sec)
	11.64±0.11
	11.27±0.09
	-2.586
	0.0103

	APTT (Sec)
	24.09±0.31
	27.65±0.48
	6.194
	<.0001

	INR
	0.96±0.01
	0.87±0.01
	-6.472
	<.0001

	Fibrinogen (mg/ml)
	13.67±0.15
	12.43±0.12
	-6.512
	<.0001


Table 1: Comparison of Haemostatic Parameters among the Study Subjects

Keys: vWF- von Willebrand factor, TGF-β- Transforming growth factor-beta, PT-prothrombin time, APTT- activated partial thromboplastin time, INR-international normalized ratio

Table 2: Comparison of Mean Levels of Haemostatic Parameters of Uterine Fibroid Subjects Based on Duration of Disease
The mean levels of von Willebrand factor was significantly raised in the subjects who had the disease less than 5 years, compared to those within 5 years and above. There were no significant differences in the other parameters based on the duration of the disease.

	
	< 5 years 
(n=37)
	≥ 5 years 
(n=83)

	p – value
	t - value

	vWF 
	40.32 ± 6.27
	36.45 ± 5.41
	<0.001
	3.257

	Collagen
	806.24 ± 92.88
	790.70 ± 129.20
	0.511
	0.659

	TGF-B 
	6.25 ± 1.00
	6.23 ±0.95
	0.913
	0.109

	FIB 
	13.68 ± 1.36
	13.71 ±1.83
	0.917
	0.105

	PT (s) 
	13.68 ± 1.03
	13.40 ±1.04
	0.176
	1.361


	APTT (s)
	31.43 ± 2.54
	29.69 ±3.23
	0.004
	2.907



Keys: vWF- von Willebrand Factor, TGF-β – Transforming growth factor-beta, FIB- fibrinogen, PT-prothrombin time, APTT- activated partial thromboplastin time
This study evaluated the levels of von Willebrand factor, collagen, transforming growth factor and fibrinogen in women with uterine fibroids. The levels of these parameters were significantly increased in the subjects with uterine fibroid compared to the control subjects. The significantly elevated levels of von Willebrand factor and fibrinogen among fibroid the subjects with uterine fibroids suggest a probable state of subclinical inflammation or endothelial activation in the subjects. This is because fibroids are known to induce persistent low-grade inflammation that is mediated by a number of factors, including excessive extracellular matrix production, aberrant cytokine activity, and on-going tissue remodeling. This inflammatory milieu stimulates hepatic synthesis of fibrinogen and other acute-phase proteins, such as fibrinogen (Luyendyk et al., 2019). 
Similarly, Uterine fibroids are associated with increased vascularity, which may cause endothelial injury or remodeling (Cox et al., 2018). This state of endothelial activation leads to the release von Willebrand factor, a pro-haemostatic glycoprotein essential for platelet adhesion (Lenting et al., 2015). These findings from this study are consistent with the reports of Abdoli et al. (2020) who reported increased von Willebrand factor and fibrinogen levels in Iranian women.
The significantly elevated level of transforming growth factor beta (TGF-β) among fibroid subjects agrees with the well-established role of TGF-β in uterine fibroid pathogenesis (Ciebiera et al., 2017). Transforming growth factor-beta promote extracellular matrix deposition, increase collagen overproduction, and support fibroid growth through stimulation of fibroblasts and smooth muscle cells (Ciebiera et al., 2017).
In subjects with uterine fibroids, there is an increased level of extracellular matrix (ECM) components (Ishikawa et al., 2024). Collagen is one of the components of the ECM that is highly expressed in uterine fibroids. Taylor and Leppert (2021) have reported that fibroids cells secret high levels of collagen and tend to resist apoptosis. These physiological processes, in addition to the effects of TGF-beta, probably explain the significantly raised levels of collagen in the subjects with uterine subjects observed in this study. These findings are in agreement with the reports of Islam et al. (2021), who reported overexpression of TGF-β and collagen as major contributors to ECM dysregulation.
The results from this study indicate that, based on duration of disease, the mean levels of von Willebrand factor was significantly raised in the subjects who had the disease within the duration of less than 5 years, compared to those within 5 years and above. There were no significant differences in the other parameters based on the duration of the disease. This elevated levels of von Willebrand Factor in the early stage of the condition indicates active endothelial remodeling and inflammation (Gragnano et al., 2017). This process leads to accumulation of ECM. However, as the disease progresses, the ECM accumulation stabilizes, thereby reducing endothelial activation markers over time (Yang and Al-Hendy, 2023). This stabilization probably explains the results obtained in this study. A study by Stewart (2015) had previously reported that fibroid vascularity and metabolic activity decline as fibroids age.

1. Conclusion
The findings from this study have shown that there are significant elevations in the levels of von Willebrand factor, collagen, transforming growth factor beta and fibrinogen in subjects with uterine fibroid. These parameters are not altered based on the duration of the disease or management of the symptoms of the uterine fibroid with drugs. It is recommended that the alterations in these haemostatic parameters be considered in the management of women with uterine fibroids in our population.
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