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Abstract
Alteration in coagulation parameters is one of the common occurrences in the pathology of many health conditions. This study evaluated the levels of some platelet and coagulation in female subjects with uterine fibroids. 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 K3EDTA (2 ml) and citrate (3 ml) bottles for the analyses of PT and APTT (using manual methods) and MPV, PCT, PDW, PLCC, PLCR and platelet count using haematology autoanalyzer. The data generated were analyzed using SAS software, and results expressed as mean ± standard deviation. The mean prothrombin time (13.48 ± 1.04 s), activated partial thromboplastin time (30.23 ± 3.13 s), mean platelet volume (9.93 ± 1.13 fL), plasma distribution width (12.41 ± 2.57 %), plateletcrit (0.39 ± 0.04 %), platelet large cell ratio (25.89 ± 9.62 %) and platelet large cell count (72.11 ± 28.75 x109/µl) for the uterine fibroid subjects were significantly higher than the mean prothrombin time (11.27 ± 0.97 s), activated partial thromboplastin time (26.01 ± 3.96 s), mean platelet volume (8.29 ± 0.87 fL), plasma distribution width (10.98 ± 2.47 %), plateletcrit (0.26 ± 0.06 %), platelet large cell ratio (20.86 ± 5.70 %) and platelet large cell count (59.23 ± 14.27 x109/µl)for the control subjects. On the other hand, the mean platelet count for the uterine fibroid subjects (255.32 ± 74.48 x109/µl) was significantly lower than the mean platelet count for the control subjects (278.44 ± 72.70  x109/µl). Based on duration of the condition, the mean APTT level in the subjects within less than 5 years was significantly higher than the for those between 5 years and above. The study has shown that there are significant alterations in the levels of platelet and coagulation 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 fibroids   are tumors of the smooth muscle and connective tissue of the uterus (Kwawukume &  Ntumy,  2017. They are also known as fibromyomas or leiomyomas (Nonye-Enyidah et al., 2025). They are essentially benign tumors, and are the commonest uterine neoplasm occurring in over 50% of women  older  than  30  years. Also, they are  estrogen-dependent, and  grow  during  the  reproductive  period of a woman (Ugwu & Obioha, 2017).   
Uterine   fibroids   are   associated with menorrhagia (unusually heavy menstrual bleeding). This is due to several factors, including increased surface area of the endometrium, congestion and distortion   of   surrounding   blood   vessels,   poor uterine contractility, defective development of the endometrium    and    increase    in    blood    flow to     the     uterus (Madunatu  et al. 2023; Nonye-Enyidah et al., 2025).
Heavy menstrual bleeding is recognized as a subcategory of AUB that interferes with women's physical, social, emotional, or material quality of life of affected women. In fact, heavy menstrual bleeding is the major determinant of perceived stress and menstrual distress in women with the condition (Vannuccini et al., 2024).  Generally, hemorrhage can cause alterations in the red blood cell parameters, including the platelet count (Covali et al., 2020). Platelet count and its variables have been reported as useful tools in diagnosing various clinical conditions, such as in inflammatory diseases and in the development of adenomyosis (Zhu et al., 2016; Ken-Ezihuo and Bartimaeus, 2017). The platelet variables such as mean plasma volume (MPV) and platelet distribution width (PDW) may serve as predictive values in distinguishing benign and malignant endometrium diseases (Kurtoglu et al., 2015) hence the mean platelet volume functions  to predict  the  rate of production or destruction of platelets in the bone  marrow , platelet distribution width (PDW)is used for the evaluation of the size of circulating platelets and changes in platelet activation. Plateletcrit (PCT) being the product of MCV, is used to evaluate the percentage volume occupied by platelet in the blood (Ken-Ezihuo and Bartimaeus, 2017). It is important that platelet and coagulation paramaters be studied in women with uterine fibroid, given the effects of leiomyomas on the health and well-being of women affected by it. This study evaluated the levels of platelet and coagulations parameters in women with uterine fibroid in our population.





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. 
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.
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. 
3. Individuals who have received recent blood transfusions or immunosuppressive therapy, as this may affect haematological and haemostatic indices.
2.4 Ethical Approval
The ethical approval for this study was obtained from the Research Ethics Committee of the Rivers State University Teaching Hospital (RSUTH), with number RSUTH/REC/2025737. 
2.5 Sample Collection and Analyses
Ten millilitres (10mL) of venous blood was collected from each subject using sterile hypodermic syringes and needles, by way of venepuncture. The blood samples were then dispensed into citrate-anticoagulated bottles, for the analyses of platelet and coagulation parameters. Platelet count, mean plasma volume (MPV), plateletcrit (PCT), platelet large cell ratio (PLCR),  platelet large cell count (PLCC), and platelet distribution width (PDW) were determined using haematology autoanalyzer, while Prothrombin time (PT) and activated partial thromboplastin time (APTT) were determined using the manual method.
2.6 Statistical Analysis
The data generated from this study were analysed using the Statistical Package for SAS software..  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. 
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3. Results
Table 1: Comparison of Platelet and Coagulation Parameters between the Uterine Fibroid Subjects and Control Subjects 
The mean prothrombin time (PT), activated partial thromboplastin time (APTT), mean platelet volume, plasma distribution width, plateletcrit, platelaet large cell ratio and platelet large cell count for the uterine fibroid subjects were significantly higher than the values for the control subjects. On the other hand, the mean platelet count for the uterine fibroid subjects was significantly lower than the mean platelet count for the control subjects.

Table 1: Comparison of Platelet and Coagulation Parameters between the Uterine Fibroid Subjects and Control Subjects
	
	Uterine Fibroid subjects (n=120)

	Control subjects
(n=120)
	p – value
	t – value

	PT (s)

	13.48 ± 1.04
	11.27 ± 0.97
	<0.001
	17.119

	APTT (s)
 
	30.23 ± 3.13
	26.01 ± 3.96
	<0.001
	9.151

	Platelet Count (109/µl)

	255.32 ± 74.48
	278.44± 72.70
	0.016
	2.434

	Mean Platelet Volume
(fL)
	9.93 ± 1.13
	8.29 ± 0.87
	<0.001
	3.388

	Plasma Distribution Width (%)

	12.41 ± 2.57
	10.98 ± 2.47
	<0.001
	4.401

	Plateletcrit (%)

	0.39 ± 0.04
	0.26 ± 0.06
	0.004
	2.883

	Platelet Large Cell Ratio (%)

	25.89 ± 9.62
	20.86 ± 5.70
	<0.001
	4.929

	Platelet Large Cell Count (109/µl)
	72.11 ± 28.75
	59.23 ± 14.27
	<0.001
	4.394


Keys: PT – prothrombin time, APTT – activated partial thromboplastin time



The mean value of activated partial thromboplastin time (APTT) in the uterine fibroid subjects who were within 1-4 years was significantly higher than the value for those who were 5 years and above. There were no significant differences in the other parameters.
Table.2: Comparison of Platelet and Coagulation Parameters of Subjects with Uterine Subjects based on Duration of Disease
	
	< 5 years 
(n=37)
	≥ 5 years and above 
(n=83)

	p – value
	t - value

	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


	Platelet Count (109/µl)

	247.00 ± 70.79
	259.02 ± 76.19
	0.404
	0.839

	Mean Platelet Volume
(fL)
	9.41 ± 0.99
	9.87 ± 1.16
	0.260
	2.263

	Plasma Distribution Width (%)

	12.11 ± 2.55
	12.54 ± 2.58
	0.399
	0.849

	Plateletcrit (%)

	0.36 ± 0.07
	0.40 ± 0.05
	0.629
	0.486

	Platelet Large Cell Ratio (%)
	24.67 ± 11.18
	26.43 ± 8.85
	0.402
	0.845

	Platelet Large Cell Count (109/µl)
	73.73 ± 36.87
	71.39 ± 25.16
	0.720
	0.360


Keys: PT – prothrombin time, APTT – activated partial thromboplastin time








4. Discussion
This study evaluated the coagulation and platelet indices in women with uterine subjects. The results from this study indicated significantly increased in the prothrombin time (PT), and activated partial thromboplastin time (APTT) in the subjects with uterine fibroid compared to the control subjects. This observed prolongation of PT, and APTT among fibroid subjects may due to a disturbed coagulation pathway that is linked to both inflammation and altered vascular remodeling that occur in uterine fibroid (Santoro et al., 2023). These findings from this study agree with that of Dolmans et al. (2021) which reported that prolonged PT and APTT are associated with systemic inflammation and vascular remodeling in fibroid patients. 
The reduction in total platelet count (PLT) observed in fibroid subjects may be attributable to consumption coagulopathy, chronic bleeding, or splenic sequestration of damaged or senescent platelets (Wei et al., 2025). In this study, the decreased PLT suggests that consumption and chronic loss outweigh compensatory production. This finding agrees with the work of El Demerdash et al. (2024), which similarly reported reduced platelet counts in women with prolonged gynecologic bleeding, attributing the decline to cumulative menstrual blood loss and diminished bone marrow responsiveness.
The comparison of coagulation parameters of uterine fibroid subjects based on duration of disease revealed that the mean APTT were significantly raised in the subjects who had the disease within 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. APTT prolongation in early disease may reflect acute inflammation, which subsides in later chronic stages (Santoro et al., 2023). These findings align with reports of Stewart (2015) who reported that fibroid vascularity and metabolic activity decline as fibroids age.

5. Conclusion
The results from this study have shown that there are alterations in coagulation parameters. There was prolonged prothrombin time and APTT in the subjects with uterine fibroids. There were no significant differences in the parameters among the uterine fibroid subjects based on age brackets, except for APTT which was significantly raised in the subjects between 40-49 years. There were also no significant differences in the parameters based on exercise, duration of the disease and pharmacological treatment. It is important that these alterations be considered in the management of subjects with uterine fibroids in our population.
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