


Prevalence of Coagulation and Fibrinolytic Abnormalities among Voluntary Blood Donors at University College Hospital, Ibadan: A Cross-Sectional Study


Abstract
Background: While coagulation and fibrinolytic activity are rarely evaluated, infectious illnesses are the main focus of blood donor screening. Subclinical anomalies in hemostatic indicators could affect transfusion results and present unnoticed dangers to donor health.
Aim and Objectives: Using key hemostatic indicators, including platelet count, prothrombin time (PT), activated partial thromboplastin time (aPTT), international normalized ratio (INR), fibrinogen, and D-dimer levels, this study sought to ascertain the prevalence of coagulation and fibrinolytic abnormalities among voluntary blood donors at the University College Hospital (UCH), Ibadan, Nigeria.
Materials and Methods: One hundred and eighty voluntary, unpaid donors who satisfied the eligibility requirements participated in a cross-sectional analytical study. Trisodium citrate and EDTA tubes were used to collect blood samples for examination. An automated Sysmex analyzer was used to do CBC and platelet counts; a coagulometer was used to evaluate PT, aPTT, and INR; and an ELISA was used to quantify fibrinogen and D-dimer. SPSS v26 was used to process the data, and the results were displayed as mean ± S.E.M., percentages, and frequencies.
Results: Platelet count (79.4%), fibrinogen (92.8%), PT (62.8%), INR (62.8%), aPTT (80.0%), and D-dimer (93.9%) were all within normal ranges for most donors. The mean values were D-dimer 639.2 ± 23.77 ng/mL, platelet 191.1 ± 5.38 ×10⁹/L, fibrinogen 345.3 ± 32.43 mg/dL, PT 13.91 ± 0.04 s, INR 1.08 ± 0.09, and aPTT 34.70 ± 0.33 s. In a small subset, abnormal results included low fibrinogen (2.8%), increased D-dimer (2.8%), prolonged aPTT (11.7%), and shortened PT (35.0%), which indicated mild hypercoagulable or hypocoagulable conditions.
Conclusion: Even though the majority of donors showed normal fibrinolytic and coagulation profiles, the existence of modest anomalies emphasizes the necessity of routine hemostatic evaluation in donor screening to improve transfusion safety and avert possible negative consequences.
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1.0 Introduction
Haemostasis is a fundamental physiological process responsible for maintaining vascular integrity through a tightly regulated balance between coagulation and fibrinolysis (1). Coagulation promotes the rapid formation of a fibrin clot at sites of vascular injury, thereby preventing blood loss, whereas fibrinolysis ensures the timely dissolution of the clot once tissue repair is complete (2). This dynamic equilibrium is sustained through the coordinated activity of the vascular endothelium, platelets, coagulation factors, and fibrinolytic proteins, each of which contributes to the prevention of both excessive bleeding and pathological thrombosis (3). Disturbances in this delicate balance can give rise to bleeding disorders or hypercoagulable states, emphasizing the clinical importance of assessing haemostatic function through laboratory biomarkers such as platelet count, prothrombin time (PT), activated partial thromboplastin time (aPTT), international normalized ratio (INR), plasma fibrinogen, and D-dimer concentration (4).
Despite its central role in clinical medicine, haemostatic evaluation remains underutilized in blood donor screening, particularly in low- and middle-income countries, including Nigeria (5). Current donor screening protocols largely emphasize hemoglobin estimation and detection of transfusion-transmissible infections, while potential coagulation or fibrinolytic abnormalities are rarely investigated (6). However, evidence suggests that apparently healthy donors may harbor subclinical haemostatic derangements such as prolonged clotting times, reduced fibrinogen levels, or altered platelet counts, which may compromise both donor safety and recipient outcomes. Moreover, enhanced fibrinolytic activity has been observed among certain donor populations, reinforcing the need to integrate haemostatic testing into donor eligibility protocols (7).
In Nigeria, studies examining haemostatic biomarkers among voluntary blood donors remain limited, although emerging data reveal important variations. For instance, von Willebrand factor (VWF) antigen levels have been shown to differ significantly across ABO blood groups, with group O donors exhibiting lower VWF:Ag levels compared to non-O individuals(8). Similarly, analyses of haematological indices indicate that several voluntary donors present with mild abnormalities, underscoring the inadequacy of routine screening that focuses solely on hemoglobin concentration(9).
Additionally, the persistence of transfusion-transmissible infections such as hepatitis B virus (HBV), hepatitis C virus (HCV), and human immunodeficiency virus (HIV) among Nigerian donors, particularly within the commercial donor subset, heightens concerns about transfusion safety (10). Therefore, comprehensive haemostatic profiling of voluntary blood donors is essential to improve donor selection, enhance transfusion safety, and guide evidence-based health monitoring strategies (6). The present study was thus designed to assess the prevalence and distribution of selected haemostatic biomarkers among voluntary blood donors at the University College Hospital (UCH), Ibadan, Oyo State, Nigeria.









2.0 Materials and Methods
2.1 Study Design and Setting
A descriptive cross-sectional approach was used in this study to assess the hemostatic characteristics of willing blood donors. It took place at the University College Hospital's (UCH) Blood Donation Unit in Ibadan, Oyo State, Nigeria. Renowned for its broad range of transfusion medicine services and dedication to biomedical research, UCH is a tertiary hospital and research facility. Serving a wide range of people from urban and semi-urban areas, the hospital is a significant referral hub for southwest Nigeria. The Department of Haematology and Blood Transfusion oversees the Blood Donation Unit, which regularly recruits donors, screens them, collects, processes, and ensures the purity of blood and blood components. After giving their informed consent, eligible donors were progressively gathered over the course of the trial, which lasted many months.

2.2 Study Population
During the study period, the UCH Blood Donation Unit received routine blood donations from voluntary, unpaid donors, who made up the study population. 180 donors in all who satisfied the requirements for inclusion were enrolled. Participants came from a variety of sociodemographic backgrounds, including as self-employed people, civil servants, artisans, and students. According to national and institutional requirements, all donors had passed routine pre-donation medical examinations and infectious disease screenings, and they all appeared healthy at the time of recruitment.


2.3 Inclusion and Exclusion Criteria
Inclusion criteria:
Men and women who met the World Health Organization's (WHO) requirements for blood donation were eligible to participate. In particular, males had to weigh at least 50 kg and be between the ages of 18 and 60, while females had to be between the ages of 18 and 49. Donors had to have acceptable hemoglobin levels as assessed by the hematocrit or copper sulfate method, normal vital signs (blood pressure, temperature, and pulse) within standard ranges, and negative tests for syphilis, HIV, hepatitis B virus (HBV), hepatitis C virus (HCV), and other transfusion-transmissible infections (TTIs). Enrollment was restricted to those who gave written informed consent.
Exclusion criteria:
A history of chronic systemic illness, such as diabetes mellitus, hypertension, liver disease, renal impairment, or cardiovascular disease, was a barrier to donation. Donors with abnormal vital signs at screening, those on anticoagulant, antiplatelet, or hormonal drugs, pregnant or breastfeeding women, and those with positive serologic testing for HIV, HBV, or HCV were also rejected. In order to exclude confounding variables that can change hemostatic characteristics, donors who reported recent infections, surgeries, or blood donations within the preceding three months were also disqualified.
2.4 Sample Size Determination
Using a prevalence estimate from a prior related study on hemostatic profiles among healthy donors, the minimum sample size was determined using Cochran's method for cross-sectional studies. The minimum target sample size, assuming a 10% attrition rate, was roughly 136 donors. The study eventually recruited 180 participants, going above and beyond the minimum requirement to increase the accuracy and generalizability of the results (11).
Using the Cochran’s formula for sample size calculation: N= (Z)2   P (1-p)/d (12)

Where;
Z=Standard normal value corresponding to 95% Confidence Limit (set at 1.96)
D =degree of freedom = 5% (0.05)
P= proportion to be used on estimation from the previous work 16.5%
N= (Z)2 P(1-P)/ d2
N= (1.96)2(0.088) (0.912)/0   0 .5 2
N =123.3
N =123.3
The sample size is approximately 123.3 blood donors from UCH. 10% of the attrition rate for the respondents was calculated using the formula above was added the total sample size Thus: 10% of 123.3 = 12.3
123.3 + 12.3 = 135.6, which is approximately 136
2.5 Sample Collection and Laboratory Analysis
A certified phlebotomist used vacutainer devices to aseptically draw around 5 mL of venous blood from each participant in order to minimize contamination and hemolysis. Two equal tubes were filled with the blood:
· 2.5 mL into EDTA tubes for hematological analysis.
· 2.5 mL into 3.2% trisodium citrate tubes for coagulation and fibrinolytic assays.

An automated hematology analyzer (Sysmex KX-1000N, Sysmex Corporation, Japan) calibrated in accordance with manufacturer standards was used to perform the complete blood count (CBC), which included the platelet count. For coagulation investigations, the citrated samples were centrifuged for 15 minutes at 3,000 rpm to produce platelet-poor plasma. 
Using an automated coagulometer and standardized commercial reagents, the prothrombin time (PT) and activated partial thromboplastin time (aPTT) were measured within two hours of sample collection. Fibrinogen concentration and D-dimer levels were determined from stored plasma aliquots that had been maintained at −20°C for a maximum of 14 days. Enzyme-linked immunosorbent assay (ELISA) kits were used for these tests, in accordance with the guidelines provided by the manufacturer and quality control standards.
To confirm reagent and apparatus performance, daily internal quality controls were conducted using both normal and abnormal reference plasmas. To improve analytical precision and reduce random error, each experiment was performed twice, and the mean of two measurements was noted. Standard operating procedures (SOPs) were closely followed in the lab, and all equipment was regularly maintained and calibrated before use.
2.6 Data Management and Statistical Analysis
After being verified for completeness, the data from laboratory tests and surveys were coded and imported into IBM SPSS Statistics software version 26.0 (IBM Corp., Armonk, NY, USA) for analysis. For every variable, descriptive statistics were calculated. While continuous data like PT, aPTT, fibrinogen, platelet count, and D-dimer were expressed as mean ± standard error of the mean (SEM), categorical variables like sex, age group, and donor status were summarized as frequencies and percentages. 
The independent samples t-test for normally distributed data and the Mann–Whitney U test for non-normally distributed data were used for group comparisons (e.g., male vs. female donors). Where appropriate, Pearson's correlation was used to identify relationships between hemostatic measures.
The threshold for statistical significance was p < 0.05. Tables and charts were used to display the results, and the relevant statistical notations were included for reproducibility and clarity.

2.7 Ethical Considerations
Before starting, the University College Hospital Ethical Review Committee in Ibadan, Oyo State, Nigeria, gave its ethical approval to the study protocol. Every procedure complied with the Declaration of Helsinki's (2013 revision) ethical guidelines for biomedical research involving human participants. Each donor gave written informed consent after being fully told about the study's goals, methods, and possible risks and rewards. Participation was completely voluntary. By using secure data storage and unique identifying numbers, participant confidentiality was strictly upheld. Additionally, to safeguard donors and lab staff, biosafety measures were used during the sample collecting and analysis procedures.

















3.0 Results
Table 1. Distribution of Haemostatic Biomarkers among Blood Donors (N = 180)
	Parameter
	Normal n (%)
	Low n (%)
	High n (%)
	Mean ± S.E.M
	Interpretation

	Platelet Count (×10⁹/L)
	143 (79.4)
	18 (10.1)
	19 (10.5)
	191.1 ± 5.38
	Majority normal; few thrombocytopenia/thrombocytosis

	Fibrinogen (mg/dL)
	167 (92.8)
	5 (2.8)
	8 (4.4)
	345.3 ± 32.43
	Normal overall, few hypo/hyperfibrinogenemia

	Prothrombin Time (s)
	113 (62.8)
	63 (35.0)
	4 (2.2)
	13.91 ± 0.04
	Slight predominance of shortened PT

	INR
	113 (62.8)
	63 (35.0)
	4 (2.2)
	1.08 ± 0.09
	Largely within range

	aPTT (s)
	144 (80.0)
	15 (8.3)
	21 (11.7)
	34.70 ± 0.33
	Normal intrinsic pathway function

	D-dimer (ng/mL)
	169 (93.9)
	6 (3.3)
	5 (2.8)
	639.2 ± 23.77
	Normal fibrinolytic activity overall













4.0 Discussion
This study investigated the prevalence of coagulation and fibrinolytic abnormalities among voluntary blood donors at the University College Hospital (UCH), Ibadan, with the aim of evaluating the haemostatic integrity of individuals participating in blood donation. The results demonstrated that the majority of participants exhibited haemostatic parameters within normal physiological ranges, which is consistent with the expected profile of healthy blood donors. These findings reinforce the concept that regular blood donors typically maintain stable coagulation profiles, reflecting the effectiveness of pre-donation screening and the general health status of volunteer donors (13). Nevertheless, subtle deviations in prothrombin time (PT), activated partial thromboplastin time (aPTT), fibrinogen concentration, and D-dimer levels were identified in a small subset of individuals, suggesting the presence of subclinical haemostatic variations that may not be evident during routine donor selection procedures(6).
The predominance of normal platelet counts observed in this study aligns with reports from similar studies conducted across sub-Saharan Africa(6). For instance, (7) documented comparable platelet profiles among healthy Nigerian donors, affirming that platelet counts generally remain within physiological limits among adults without overt haematological disorders (14). However, the occurrence of thrombocytopenia and thrombocytosis in approximately 10% of donors is noteworthy. These alterations, though mild, may signify undetected inflammatory conditions, transient infections, or early bone marrow dysregulation (6). Thrombocytosis, for example, may arise as a reactive process secondary to subclinical inflammation or iron deficiency, whereas mild thrombocytopenia may indicate viral infection or splenic sequestration. Similar observations have been reported in donor populations in Kenya and Ghana, where isolated cases of platelet count abnormalities were attributed to nutritional and environmental influences (15) (16).
Low fibrinogen concentrations identified in a few donors could be linked to nutritional deficiencies or hepatic insufficiency, considering that fibrinogen synthesis occurs primarily in the liver and is influenced by protein intake. This trend mirrors findings by (17), who reported that suboptimal fibrinogen levels in apparently healthy individuals may reflect subtle metabolic or hepatic dysfunctions. Conversely, slightly elevated fibrinogen levels in a few participants may represent an acute-phase response to undiagnosed inflammation, consistent with earlier observations by (18) .
A substantial proportion of participants (approximately 35%) demonstrated shortened PT values, indicative of a mild hypercoagulable state. This phenomenon, also reported in donor studies by (19) (7) and (Teodoro et al., 20) , may result from factors such as dehydration, vitamin K excess, or enhanced synthesis of procoagulant proteins. Although these alterations are often transient, they underscore the variability of haemostatic parameters among ostensibly healthy individuals. In contrast, a smaller number of donors exhibited prolonged PT or aPTT, suggestive of possible clotting factor deficiencies, subclinical hepatic impairment, or anticoagulant use. These deviations, though rare, align with findings from studies in South Africa and Egypt where isolated prolonged clotting times were linked to asymptomatic hepatic enzyme elevations or vitamin K deficiency (21) (22).
Furthermore, the low frequency of elevated D-dimer concentrations (2.8%) observed in this study indicates that most donors were free from significant fibrinolytic or thrombotic activation. D-dimer serves as a marker of fibrin degradation, and its elevation is often associated with conditions involving intravascular coagulation or endothelial dysfunction (23). Comparable D-dimer prevalence rates have been reported among European and African donor cohorts, where elevated levels were associated with lifestyle factors such as smoking, obesity, and mild inflammation (24).
Taken together, the findings highlight that voluntary blood donors at UCH generally maintain normal coagulation and fibrinolytic balance, consistent with global donor profiles. However, the presence of subtle abnormalities in a subset of donors underscores the importance of incorporating routine haemostatic screening into pre-donation evaluations. Such assessments could enhance donor safety, prevent transfusion-related complications, and provide early detection of subclinical coagulopathies, particularly in low-resource settings where comprehensive laboratory evaluations are not routinely conducted. Continuous monitoring and health education for donors are therefore recommended to preserve both donor and recipient well-being and to sustain the safety of the blood transfusion system.


























5.0 Conclusion
According to the current study, the majority of voluntary blood donors at the University College Hospital in Ibadan have normal hemostatic and fibrinolytic profiles, suggesting that the donor population is typically healthy and appropriate for safe blood donation. However, the finding that a small percentage of donors had mild abnormalities in measures like PT, aPTT, fibrinogen, platelet count, and D-dimer highlights the possibility of undetected subclinical diseases that could jeopardize the safety of either the donor or the recipient. Early detection of coagulation or fibrinolytic imbalances would be improved by routinely incorporating hemostatic and fibrinolytic screening into donor selection procedures, especially in areas with limited access to thorough medical examination. Proactive steps like these could enhance donor management, guarantee safer transfusions, and eventually fortify blood transfusion safety initiatives as a whole.


















6.0 Recommendations
1. Include routine donor evaluation with periodic screening of hemostatic indicators, especially for high-frequency or repeat donors. 
2. Create a system for referring donors who exhibit anomalous results for additional clinical evaluation.
3. Perform long-term research to determine whether donors' hemostatic variations affect recipients' transfusion results. 
4. Increase blood bank staff knowledge and instruction regarding the importance of hemostatic balance in donor health management.



















7.0 Contribution to Knowledge
A hitherto unknown incidence of subclinical coagulation and fibrinolytic disorders in this group is shown by this study, which also offers baseline reference data on the distribution of hemostatic biomarkers among voluntary blood donors in Nigeria. 
The results demonstrate the possible benefits to public health of including coagulation screening into donor selection procedures in order to improve donor health monitoring and transfusion safety.
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