


ASSESSMENT OF WHOLE BLOOD CLOTTING TIME AND PLATELET COUNT AMONG POST MENOPAUSAL WOMEN IN ELELE COMMUNITY, NIGERIA

ABSTRACT
[bookmark: _Hlk147777347][bookmark: _Hlk147776729]Menopause represents a critical physiological transition in a woman's life, marked by significant hormonal changes. Platelets are small blood cells that play a crucial role in the process of haemostasis, which is the body's mechanism for stopping bleeding after an injury. This study is aimed at assessing whole blood clotting time and platelets count among post-menopausal women in Elele Community, Rivers State Nigeria. A total number of 46 subjects were used for the study; 26 of them were post-menopausal women and the remaining 20 were apparently healthy adult females (control) in child bearing age. Informed and oral consents were obtained from the subjects and confidentiality assured to them. Ethical approval was gotten from the authority of Madonna University Teaching Hospital. Approximately 5.0ml of venous blood sample was taken from the antecubital vein. Determination of platelet count was by manual method using improved Neubauer ruled counting chamber and clotting time was determined by Lee-white method. The data was presented as mean ± standard deviation. The results of the study showed a significant difference (p<0.05) in the mean values of the clotting time for the post-menopausal women (5.88±1.18seconds), when compared to control (5.20 ± 0.70 seconds).There was also a significant difference (p<0.05) in the mean values of platelet count in the post-menopausal women (250.96 ± 52.50 × 109/l) when compared to control (185.30±25.25× 109/l). The results show that there was significant increase (p<0.05) in whole blood clotting time and platelet count among the post-menopausal women when compared with the control. This concludes that potential alteration in haemostasis and coagulation dynamics is associated with post-menopause.
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INTRODUCTION
Postmenopausal symptoms are primarily attributed to the decreased level of circulating estrogen (Hormonal imbalance). Hot flashes, vulvovaginal atrophy, and sexual dysfunction result from the complex changes that occur around menopause. At the level of the ovary, there is a depletion of ovarian follicles, especially the granulosa cells. The ovary, therefore, is no longer able to respond to the pituitary hormones. Follicle-stimulating hormone (FSH) and luteinizing hormone (LH) level increases due to lack of feedback inhibition, and ovarian estrogen, progesterone, and inhibin production cease. The androgen production, however, continues in the remaining ovarian theca cells and adrenal gland, which gets converted to estrogen through peripheral aromatization.The etiology of hot flashes is complex. There is thought to be resetting and narrowing of the thermoregulatory system secondary to the fluctuations or loss of estrogen production. Hot flashes have also been thought to be due to alteration in both estrogen and FSH levels. It may also be related to the up-regulation of the 5-hydroxytryptamine receptor (5-HT2A) in the hypothalamus in response to the reduced serotonin level. The reduction is thought to be due to decreased estrogen levels (Abdullahet al.,2010).
Platelets are small blood cells that play a crucial role in the process of haemostasis, which is the body's mechanism for stopping bleeding after an injury. Platelet function disorders refer to a group of conditions in which platelets do not function properly, leading to abnormal bleeding or clotting. These disorders can be acquired or inherited,  and may cause a range of clinical symptoms, including easy bruising, prolonged bleeding after injury or surgery, heavy menstrual bleeding, and mucosal bleeding (Greinacher and Eekels, 2019). Platelet function disorders can significantly impact a patient's quality of life and increase their risk of bleeding complications. Therefore, accurate diagnosis and management of these disorders are critical in clinical practice. Platelets are also surprisingly multifunctional and are involved in many pathophysiological processes including haemostasis and thrombosis, clot retraction, vessel constriction and repair, inflammation including promotion of atherosclerosis, host defence and even tumour growth/ metastasis. Although, any test(s) of platelets could therefore potentially measure any one or more of these vital processes, the majority of available tests focus only on those function(s) involved directly in haemostasis (Cattaneo et al., 2013).Platelet function disorders can be classified into quantitative and qualitative disorders. Quantitative disorders involve a reduced number of platelets, while qualitative disorders involve normal or increased numbers of platelets with impaired function. Causes of platelet function disorders include medication use, underlying medical conditions, genetic mutations, and immune-mediated disorders (Rebecca et al., 2014).
The assessment of whole blood clotting time and platelet count is a critical aspect of evaluating the haemostatic system in individuals. Among post-menopausalwomen, these assessments hold particular significance due to the unique physiological processes they experience. This study aims to comprehensively investigate whole blood clotting time and platelet count among women to gain insights into their haemostatic profile and identify potential bleeding disorders or thrombotic tendencies(Greinacher and Eekels, 2019).
Whole blood clotting time refers to the time required for blood to form a stable clot after an injury. It is an essential indicator of the efficiency of the coagulation cascade. Platelet count, on the other hand, represents the number of platelets present in a specific volume of blood and serves as a crucial measure of platelet function.Whole blood clotting time is an essential parameter in assessing the coagulation profile and diagnosing bleeding disorders (Baluwala et al., 2017). It helps guide treatment decisions, monitor anticoagulant therapy, and evaluate overall haemostatic function in clinical settings Assessing whole blood clotting time and platelet count can help identify abnormalities in the coagulation process or platelet function, which are indicative of bleeding disorders or thrombotic tendencies. Early detection and appropriate management of these conditions are crucial for women's health and well-being(Perez et al., 2021).
Post-menopausal women are vulnerable to various haemostatic disorders due to hormonal fluctuations, reproductive processes, and certain medical conditions. Menstruation involves the cyclic shedding of the endometrium, resulting in temporary platelet activation and increased bleeding risk. Pregnancy-related complications, such as preeclampsia or placental abruption, can disrupt normal haemostasis and lead to adverse outcomes for both the mother and the foetus. Assessing whole blood clotting time and platelet count in women can aid in identifying underlying abnormalities, facilitating early diagnosis and appropriate interventions (Greinacher and Eekels, 2019).
Clotting disorders, such as venous thromboembolism and bleeding disorders, affect a significant number of women worldwide. Understanding the variations in whole blood clotting time and platelet count among post-menopausal women can aid in early detection, diagnosis, and management of these conditions. The investigation of age-related differences in clotting time and platelet count is essential, as women undergo hormonal changes throughout their lifespan, which may impact clotting processes. Moreover, exploring the potential influence of lifestyle factors on clotting time and platelet count can provide guidance for preventive measures and lifestyle interventions to improve post-menopausal women's overall health.
Aim of Study
This study is aimed at assessing whole blood clotting time and platelet count among post-menopausal women in Elele Community.
Objectives of Study
· To determine whole blood clotting time and platelet counts among post-menopausal women in Elele Community.
· To compare the result with those obtained from the control subjects.

[bookmark: _Hlk147230883]Research Hypothesis
Alternate hypothesis:	There issignificant variations in whole blood clotting time among post-menopausalwomen when compared with the controls in Elele.
Null Hypothesis:	There is no significant variations in whole blood clotting time among post-menopausalwomen when compared with the controls in Elele.

The assessment of whole blood clotting time and platelet count holds significant clinical importance in women's health. It aids in the diagnosis, monitoring, and management of bleeding disorders, provides prognostic information, guides anticoagulant therapy, and considers women-specific factors. Accurate evaluation and interpretation of these parameters contribute to improved patient care and outcomes in women with coagulation disorders.
Whole blood clotting time refers to the time it takes for blood to form a stable clot after initiating the coagulation process. It is a measure of the overall efficiency of the coagulation cascade and is influenced by various clotting factors, platelets, and other components involved in haemostasis.
MATERIALS AND METHODS
Study Area
This study was carried out in Madonna University teaching hospital Elele, River state, Nigeria between the periods of June to September 2023. Elele town is located in the South Eastern part of Nigeria. It is located in latitude 5° 27° - 5° and longititude 6° 55 -7° 85E. The climate of the area is tropical with the mean daily temperature of 29°c for most of the year. The annual rainfall in this region is between 217 and 240cm. There are other towns and village that surround Elele town, which include Isiokpo town, Omagwa, Ahoda, Omoku, Owerri town and others. 
Study population
A total number of 26 apparently healthy post-menopausal women between 45-60 resident in Elele Community were recruited for the study, while the control subjects were made up of apparently healthy 20 young adult females between the ages of 18-25years.
 Research Design
This research is an experimental study, a cross sectional study designed to assess the whole blood clotting time and platelet count among post-menopausal women in Elele Community, Rivers State Nigeria.
Selection Criteria
Inclusion Criteria
Subjects who gave their consent.
Subjects with no known history of clotting or bleeding disorders.
Evidence of seizure of menstrual flow was confirmed using oral interview.
Exclusion Criteria
Subjects who did not give their consent.
Elderly subjects who are above the reference age were excluded.
Subjects with the following conditions were excluded from the study; Menstruating ladies, Pregnancy -induced Hypertension, Gestational diabetes mellitus, Sickle cell disease, History of thrombophlebitis, thromboembolic disorders or a past history or these conditions, Varicose veins in the legs, Drugs that can affect haemostatic parameters such as Aspirin, Dicumarol etc.
Informed Consent
Individual consent was sought for and obtained from the subjects prior to sample collection.
Ethical Approval/Consideration 
Participation was voluntary. Informed and oral consents were obtained from the subjects and confidentiality assured to them.  An ethical approval letter was obtained from the Ethics Committee of Madonna University Teaching hospital prior to samples collection from the study participants. The study was carried out according to the Good Clinical Practice Guidelines of the modified Helsinki declaration.
[bookmark: _Hlk147392538]Sample collection and processing(Cheesbrough, 2006)
A standard venipuncture was employed. A sterile dry plastic syringe 5ml capacity together with 21g needle was used for the collection of blood. A soft tubing tourniquet was tied to the upper arm of the subjects to make the vein visible; the patient was asked to make a fist which made the vein prominent. A suitable cubital vein was selected for venipuncture. The puncture site was sterilized with 70% ethanol and allowed to dry. With the thumb of the left hand holding down the skin below the puncture site, immediately blood entered the tip of the needle, the stopwatch was started. The plunger of the syringe was withdrawn at the speed it is taking the vein to fill, 1.5ml each was dispensed into two test tubes already prewarmed in the water bath and was used for clotting time, and the other 2ml of blood was delivered into commercially prepared Ethylene diamine tetra acetic acid (EDTA) container and was used for platelet count. Each sample was mixed thoroughly by inversion to prevent lyses and to ensure anticoagulation.
Laboratory assays
Whole blood clotting time
Method: Clotting time using tube method (Lee- White method)
Principle: Clotting time is the time required for a sample of blood to coagulate invitro under standard conditions, it can be affected by calcium ion levels and many diseases.
Procedure-
1. The water bath was turned on and allowed to warm up to 370c.
2. Two glass test tubes were placed in the water bath.
3. The already withdrawn 3mls of blood was dispensed into the 2 test tubes
4.  Each test tube was filled with 1.5ml of blood from the syringe.
5. These tubes were kept at body temperature using a water bath and tilted gently checking for signs of clot.
6. The timer was stopped once there was a sign of clot and the average of the clotting time of the two test tubes was taken. The clotting time was recorded.
Determination of Platelet count 
Method: Manual method using improved Neubauer ruled counting chamber
Principle: Well mixed EDTA anticoagulated blood is diluted 1 in 20 in a filtered solution of ammonium oxalate reagent which lyses the red cells. Platelets are counted microscopically using an improved Neubauer ruled counting chamber and the number of platelets per litre of the blood calculated.

Procedure: 
About 0.38ml of filtered ammonium oxalate diluting fluid was measured and dispensed into a small container. 0.02ml of well mixed anticoagulated venous blood was added and mixed and left for 5 minutes for lysing to take place. The counting chamber was assembled, ensuring that the cover slip was well positioned over the grid areas with the Newton’s rings showing. The counting chamber was filled with the sample using a Pasteur pipette. The chamber was left undisturbed for 20 minute in a petri dish containing dampened cotton swab to prevent drying of the fluid. The underside of the chamber was dried and placed on the microscope stage (Cheesbrough, 2006). The counting area of the chamber was focused using 10x objective and the small platelets were focused using 40x objective. The platelets in the small squares markedPwere counted. The number of the platelet in 1 litre of blood was reported as the actual number of platelets was counted ×109. 
Calculation:
Platelet count (per litre) =Cells counted (N) × DF ×106
                                                           A × D
Where; N= Number of cells counted
                 DF= Diluting factor = 20
                 106 = Conversion factor
                  A = Area = 0.2mm
                   D = Depth = 0.1
Statistical analysis
Data analysis was conducted using statistical package for social science (SPSS) version 25 windows 10. The result was expressed in Mean±SD (Standard deviation). Data obtained from the study were analyzed using paired samples t-test to compare the mean values of post-menopausal and control. Significance was established at p<0.05
[bookmark: _GoBack]RESULTS & Discussion

[bookmark: _Hlk147399278][bookmark: _Hlk147461774]The study investigated whole blood clotting time and platelet count among post-menopausal women. A total of 46 subject made of 26 postmenopausal women (test) and 20 adult female (control) in child bearing age were involved in the study.
[bookmark: _Hlk147399123]Table 1 showed the comparison of whole blood clotting time and platelet count between post-menopausal women and the control subjects in Elele. Therewas significant increase (p<0.05) in whole blood clotting time and platelet count among the post-menopausal women when compared with the controls
Table 1: Comparison of whole blood clotting time and platelet count between post-menopausal women and the control subjects in Elele
	Parameters 
	Subject 
	Control, 
	t-value 
	p-value 
	Implications 

	
	Mean±SD (n=26)
	Mean±SD (n=20)
	
	
	

	Clotting time (secs)
	5.88±1.18
	5.20±0.70
	2.306
	0.026
	Significance 

	Platelets(ˣ109/l)
	250.96±52.50
	185.30±25.25
	5.144
	0.000
	Significance 



The result of this study showed a significant difference (p<0.05) in the mean values of the clotting time for the post-menopausal women (5.88±1.18 secs) when compared to control (5.20±0.70 secs). There was also a significant difference (p<0.05) in the mean values of platelet count in the post-menopausal women(250.96±52.50ˣ109/l) when compared to control (185.30±25.25 ˣ109/l).
The observed prolonged clotting time among post-menopausal women suggests alterations in the haemostatic system, which plays a crucial role in maintaining vascular integrity (Gresele, 2017). Menopause is associated with hormonal changes, including a decline in estrogen levels, which can impact the coagulation cascade. These changes may predispose post-menopausal women to an increased risk of bleeding disorders or venous thromboembolic events, such as deep vein thrombosis or pulmonary embolism (Greinacher and Eekels, 2019). 
The elevated platelet count observed in post-menopausal women is equally significant, as platelets are key players in thrombosis and haemostasis. An increased platelet count can heighten the risk of thrombotic events, potentially leading to conditions like ischemic strokes or myocardial infarctions (Park, 2020). 
The result of this research correlates with that of Anand et al., 2013. In their study, platelet reactivity did not differ among menopausal states or hormone levels. Clotting time was increased in postmenopausal women (6.6 ± 2.0 vs. 7.8 ± 1.2 min, P = 0.013) (Anand et al., 2013). 
To build on these findings, future research should delve into the underlying mechanisms driving these observed differences in clotting time and platelet count. Longitudinal studies could also help elucidate whether these changes are progressive or transient. Additionally, investigating the relationship between these haemostatic alterations and clinical outcomes, such as thrombotic events or bleeding complications, is crucial for a more comprehensive understanding of their implications. In clinical practice, it may be beneficial to consider interventions or therapies tailored to mitigate potential thrombotic risks in post-menopausal women, such as anticoagulant or antiplatelet treatments if deemed necessary (Greinacher and Eekels, 2019). Overall, these findings emphasize the importance of personalized healthcare for post-menopausal women and the need for continued research in this area to improve their overall health and well-being.
Conclusion
In conclusion, the results of this research revealed significant differences in both clotting time and platelet count between post-menopausal women and the control group. The prolonged clotting time observed in post-menopausal women (5.88±1.18 secs) compared to the control (5.20±0.70 secs) suggests potential alterations in haemostasis and coagulation dynamics associated with menopause. Furthermore, the increased platelet count in post-menopausal women (250.96±52.50ˣ109/l) compared to the control (185.30±25.25 ˣ109/l) may indicate an enhanced risk of thrombocytosis in the population. 
 Recommendations
Clotting parameters and platelet counts in post-menopausal women should be monitored as a part of their routine health assessment. Also, research should be carried out to elucidate the underlying mechanisms behind these differences and to determine their clinical implications for post-menopausal women's health. Additionally, interventions aimed at mitigating potential thrombotic risks in post-menopausal women should be explored.
Contribution to Knowledge
The study provided valuable insights into the clotting mechanisms and platelet dynamics specific to post-menopausal women. Ultimately, this study has the potential to contribute to personalized medicine approaches and enhance healthcare practices for post-menopausal women, leading to improved outcomes in the management of clotting disorders.This research enhanced our understanding of clotting disorders specific to post-menopausal women, paving the way for improved diagnostic methods, treatment strategies, and preventive measures in the field of post-menopausal women's health.
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