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ABSTRACT
Aims: This study describes the demographic characteristics, clinical presentation, risk factors, comorbidities, and in-hospital outcomes of patients managed for pulmonary embolism (PE) in a Nigerian cohort.
Study design: This study utilized a retrospective descriptive and analytical design
Place and Duration of Study: Department of Internal Medicine, Nisa-Garki Hospital. Data were collected retrospectively from the medical records of patients admitted to the hospital between April 2020 and September 2025.
Methodology: A descriptive analysis was conducted among 62 patients with confirmed PE. Data on demographics, presenting symptoms, risk factors, co-morbidities, length of hospital stay, and in-hospital mortality were collected and analyzed, with stratification by gender. 
Results: The cohort was predominantly middle-aged, with a mean age of 51.0 ± 14.8 years, and was female-predominant (57%). Breathlessness was the most common presenting symptom (79%), followed by chest pain (45%) and cough (31%), with no significant gender-related differences. Immobilization was the most prevalent risk factor (45%), followed by recent surgery (24%) and previous deep vein thrombosis or pulmonary embolism (13%). Hypertension was the most frequent comorbidity (35%), while heart failure (19%) showed a marked female predominance. Overall, in-hospital mortality was 13% (8/62), with the highest mortality observed among patients with heart failure (25%) and malignancy (20%). Heart failure demonstrated the strongest association with mortality (crude OR 3.4), although it was not statistically significant due to the small number of events. The mean hospital stay was 15.5 days, with longer stays among females and among patients with heart failure or immobilization. Overall survival was 87%.
Conclusion: In this cohort, PE predominantly affected middle-aged adults, with modifiable risk factors, particularly immobilization, being highly prevalent. Heart failure emerged as the principal determinant of mortality and prolonged hospitalization, likely reflecting reduced cardiopulmonary reserve. 
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1. INTRODUCTION
Pulmonary embolism (PE) is a serious and potentially life-threatening cardiovascular condition resulting from the obstruction of the pulmonary arteries, most commonly due to thrombo-emboli originating from deep vein thrombosis (DVT) (MSD Manuals, 2025). It remains a major contributor to global morbidity and mortality, with reported in-hospital mortality rates ranging between 8% and 20%, depending on the severity of the condition and the presence of comorbidities (Barco et al., 2019, Santos et al., 2025).
In the Nigerian context, PE is increasingly being recognized as a significant clinical entity, contrary to earlier assumptions that it is rare among Black African populations. This shift is largely attributable to advancements in diagnostic capabilities, particularly the availability and utilization of computerized tomography pulmonary angiography (CTPA) (Ogunkoya et al., 2020, Ogunkoya 2021.). Recent studies conducted in tertiary healthcare institutions across Nigeria have documented a growing number of PE diagnoses, highlighting the condition’s under-recognition in earlier clinical practice (Ogunkoya et al., 2020).
The clinical presentation of PE in Nigerian patients closely mirrors global patterns, with dyspnea (breathlessness) consistently reported as the most common symptom. However, a notable proportion of patients present without identifiable risk factors, which complicates timely diagnosis and management. Pregnancy has emerged as a particularly significant risk factor within the Nigerian population, underscoring the need for heightened clinical vigilance in obstetric care (Ogunkoya et al., 2021).
In-hospital mortality rates associated with PE in Nigeria, though variable, have been reported at approximately 9.7%, reinforcing the condition’s severity and the urgent need for improved diagnostic and therapeutic interventions (Ogunkoya et al., 2020). These findings support calls for larger multicenter epidemiological studies aimed at establishing more comprehensive data to inform policy and clinical practice across Nigeria and the broader sub-Saharan African region (Ogunkoya et al., 2021). The pathophysiology of PE is well-explained by Virchow’s triad, which encompasses venous stasis, endothelial injury, and hypercoagulability (Kushner, 2024, Shah et al., 2022).  Key clinical risk factors for PE include prolonged immobility, recent surgical procedures (particularly orthopaedic surgeries), active malignancy, obesity, and both inherited and acquired thrombophilic conditions (Kesieme & Kesieme, 2024, Harvard Health Publishing, 2023, National Heart, Lung, and Blood Institute, 2018). Additionally, the use of hormonal therapies such as oral contraceptives and hormone replacement therapy has been associated with an increased risk of venous thromboembolism, particularly among women of reproductive age(Abdelhafez, 2024, Vinogradova et al., 2019, Committee on Gynecologic Practice, 2013).
Epidemiological investigations, both retrospective and prospective, have consistently demonstrated that risk factor prevalence and impact vary across populations. For example, studies have identified malignancy and recent surgery as among the strongest predictors of PE development. Demographic characteristics such as advanced age and female sex, particularly among those receiving hormonal therapy, have also been associated with higher PE incidence (Ogunkoya et al., 2021, Yang et al., 2025, Chen et al., 2025).
Despite ongoing research efforts, significant challenges remain in the early identification. While several risk factors for PE, such as prolonged immobility, recent surgery, malignancy, and certain medications, are well-documented in the literature, their prevalence, impact, and interactions may vary based on population characteristics, clinical practices, and healthcare settings (Ben Yehuda et al., 2024, Li et al., 2025). Many healthcare institutions lack context-specific data on the clinical profiles of PE patients, which limits the ability to tailor prevention and intervention strategies to their unique patient populations (Ben Yehuda et al., 2024). A retrospective assessment of clinical risk factors in patients diagnosed with PE is essential to improve understanding of the condition's etiology and to inform clinical decision-making (Yang et al., 2025, Lüthi-Corridori et al., 2023, Bĕlohlávek et al., 2013). This study aims to address existing gaps by retrospectively evaluating clinical risk factors associated with pulmonary embolism (PE) in a defined patient population. Through analysis of historical clinical data, the research seeks to enhance risk identification and ultimately contribute to improved patient outcomes. Specifically, the study will determine the prevalence of key clinical risk factors among patients diagnosed with PE, characterize the demographic profile, and investigate the relationship between comorbid conditions and the occurrence of PE. Furthermore, the study will assess patient outcomes, including mortality and lengths of hospital stay, in relation to the identified risk factors.
2. MATERIAL AND METHODS
2.1Study Design
· This study utilized a retrospective descriptive and analytical design to investigate clinical risk factors associated with pulmonary embolism (PE). By examining existing patient medical records over a specified timeframe, the retrospective approach facilitated identification and analysis of demographic, clinical, and outcome data pertinent to PE.
2.2 Study Setting
· The study was conducted at Nisa-Garki Hospital, a tertiary healthcare institution situated in the Federal Capital Territory, Abuja. The hospital serves a diverse patient population and operates a comprehensive digital medical records system, which facilitated systematic extraction of relevant clinical and demographic data for the research.
2.3 Study Population
· The study population comprised all patients diagnosed with pulmonary embolism at Nisa-Garki Hospital within the defined study period. This population was identified based on documented clinical diagnoses recorded in the hospital's medical records system.
2.3.1 Inclusion Criteria
· Patients with a confirmed diagnosis of pulmonary embolism (imaging-CTPA).
· Age ≥ 18 years.
· Complete clinical and demographic records available.
2.3.2 Exclusion Criteria
· Patients with incomplete or missing records.
· Paediatric patients (<18 years).
· Suspected but unconfirmed cases of PE.
2.4 Study Period
· Data was collected retrospectively from the medical records of patients admitted to the hospital between April 2020 and September 2025. 
2.5 Data Collection
Variables Collected:
	
	

	· Demographic Data
	Age, sex, weight.

	· Risk Factors
	Recent surgery,  immobility, active malignancy, cardiovascular disease

	· Comorbidities
	Hypertension, Diabetes, HIV/AIDS, Pulmonary tuberculosis, Malignancy, Chronic obstructive pulmonary disease.

	· Diagnostic Information
	Imaging findings –CTPA.

	· Outcomes 
	Length of stay, in-hospital mortality.


A standardized data extraction form was used for all patient records.
2.6 Data Analysis Technique
Data were systematically entered into Microsoft Excel and subsequently analyzed using SPSS version 20. Descriptive statistics, including frequencies and percentages, were employed to determine the prevalence of key clinical risk factors among patients with pulmonary embolism. Measures of central tendency and dispersion were used to characterize demographic variables. Associations between comorbid conditions and pulmonary embolism were analyzed through cross-tabulations and Chi-square tests. A bivariate analysis was performed to explore relationships between risk factors and clinical outcomes. For categorical variables, the Chi-square test or Fisher’s exact test (when expected cell counts are<5) was employed, whereas independent samples t-tests or one-way ANOVA were applied to compare means of continuous variables such as length of hospital stay. All statistical tests were two-tailed, and a significance level of 0.05 was adopted.
3. RESULTS
Demographics, Clinical Presentation, and Risk Factors
The cohort comprised predominantly middle-aged patients (mean age 51.0 ± 14.8 years) with a female predominance (57%; n = 35 vs. 27 males). Females were slightly younger (50.1 vs. 52.1 years). Breathlessness was the most common presenting symptom (79%), followed by chest pain (45%) and cough (31%), with similar symptom distribution between genders. Immobilization was the most prevalent risk factor (45%), followed by recent surgery (24%) and previous venous thromboembolism (13%), highlighting the predominance of modifiable risk factors.(Table 1)
Table 1. Demographic Characteristics, Clinical Presentation, and Risk Factors

	Category
	Variable
	Overall (n=62)
	Females (n=35)
	Males (n=27)

	Demographics
	Age (mean±SD, years)
	51.0±14.8
	50.1±15.4
	52.1±14.3

	
	Weight (mean±SD, kg)
	84.43±20.30
	84.07±18.48
	85.0±22.89

	Symptoms
	Chest Pain (Yes, %)
	28 (45%)
	16 (46%)
	12 (44%)

	
	Breathlessness (Yes, %)
	49 (79%)
	28 (80%)
	21 (78%)

	
	Cough (Yes, %)
	19 (31%)
	10 (29%)
	9 (33%)

	Risk Factors
	Immobilization (Yes, %)
	28 (45%)
	15 (43%)
	13 (48%)

	
	Recent Surgery (Yes, %)
	15 (24%)
	9 (26%)
	6 (22%)

	
	Prior DVT/PE (Yes, %)
	8 (13%)
	5 (14%)
	3 (11%)

	Comorbidities
	Hypertension (Yes, %)
	22 (35%)
	13 (37%)
	9 (33%)

	
	Heart Failure (Yes, %)
	12 (19%)
	9 (26%)
	3 (11%)

	
	Diabetes (Yes, %)
	5 (8%)
	3 (9%)
	2 (7%)

	
	HIV/AIDS (Yes, %)
	3 (5%)
	2 (6%)
	1 (4%)

	
	PTB (Yes, %)
	4 (6%)
	2 (6%)
	2 (7%)

	
	COPD (Yes, %)
	5 (8%)
	3 (9%)
	2 (7%)

	
	Malignancy (Yes, %)
	5 (8%)
	3 (9%)
	2 (7%)

	Outcomes
	Mortality (n, %)
	8 (13%)
	5 (14%)
	3 (11%)

	
	Hospital Stay (mean days)
	15.5
	17.3
	13.4 


DVT– deep vein thrombosis, PE- pulmonary embolism, HIV-human immunodeficiency virus, AIDS- acquired immune deficiency syndrome

Comorbidities
Hypertension was the most common comorbidity (35%), with similar prevalence in females (37%) and males (33%). Heart failure occurred in 19% and showed a marked female predominance (26% vs. 11%). Other comorbidities, including diabetes, HIV, pulmonary tuberculosis, COPD, and malignancy, were infrequent (5–9%) (Table 2).
Table 2. Co-morbidities among PE patients
	Co-morbid Condition
	Frequency(n =62)
	Percentage (%)

	Hypertension (HTN)
	22 
	35.0

	Diabetes Mellitus (DM)
	5 
	8.0

	HIV/AIDS
	3 
	5.0

	Pulmonary Tuberculosis (PTB)
	4 
	6.0

	Chronic Obstructive Pulmonary Disease (COPD)
	5 
	8.0

	Malignancy (Cancer)
	5 
	8.0


HIV-human immunodeficiency virus, AIDS- acquired immune deficiency syndrome

Patient Outcomes
Overall, in-hospital mortality was 13% (8/62), highest among patients with heart failure (25%), malignancy (20%), and recent immobilization (14%). Mean hospital stay was 15.5 days, prolonged in patients with heart failure (20 days) or immobilization (18 days), and longer among females (17.3 vs. 13.4 days) (Table 3). 
Table 3. Patient Outcomes According to Risk Factors
	Risk Factor
	n =62
	Deaths (n, %)
	Mean Stay (days)

	Heart Failure
	12
	3 (25%)
	20.0

	Immobilization
	28
	4 (14%)
	18.2

	Recent Surgery
	15
	2 (13%)
	16.8

	Hypertension
	22
	3 (14%)
	17.1

	Prior DVT/PE
	8
	1 (13%)
	15.0

	Malignancy
	5
	1 (20%)
	19.0


DVT– deep vein thrombosis, PE- pulmonary embolism,
Mortality Risk Analysis
Heart failure demonstrated the strongest crude association with mortality (OR 3.4), followed by malignancy (OR 2.0). However, due to the limited number of events (n = 8), none of the associations were statistically significant (Fisher’s exact test, P=.12), (Table 4).
Table 4.Mortality Risk Analysis
	Risk Factor
	
	Mortality (Yes %)
	Crude OR
	P-value

	Heart Failure
	
	25% (3/12)
	3.4
	0.12

	Malignancy
	
	20% (1/5)
	2.0
	>0.99

	Immobilization
	
	14% (4/28)
	1.2
	0.99

	Hypertension
	
	14% (3/22)
	1.1
	0.99



Biomarker Trends
D-dimer and NT-proBNP showed moderate prognostic utility as surrogates for right ventricular strain. Elevated D-dimer (mean 5.92 mg/L) was associated with a twofold increase in mortality, with values >5 mg/L indicating intermediate-to-high risk. NT-proBNP averaged 3095 pg/mL, reflecting significant RV overload.
Table 5: Laboratory Markers Prognostic Performance
	Marker
	High-Risk Cutoff
	Mortality OR (95% CI)
	P-value (Fisher)

	D-dimer
	>0.5 mg/L
	2.08 (0.45-9.60)
	0.456

	Troponin I
	>0.04 ng/ml
	0.56 (0.06-5.10)
	1.000

	NT-proBNP
	>1000 pg/ml
	1.84 (0.44-7.70)
	0.454



4. DISCUSSION
4.1 Demographic and Clinical Profile
This retrospective analysis of 62 confirmed cases of pulmonary embolism (PE) from a Nigerian tertiary hospital demonstrates a predominantly middle-aged cohort (mean age 51.0 ± 14.8 years) with female predominance (57%). This pattern is consistent with African systematic reviews reporting mean ages between 40.8 and 64.4 years and a female skew, partly attributed to pregnancy- and postpartum-related risks (Okeke et al., 2024). Immobilization emerged as the leading modifiable risk factor (45%), exceeding recent surgery (24%) and previous venous thromboembolism (13%), in keeping with regional data identifying immobility as a major contributor to PE burden in sub-Saharan Africa (Okeke et al., 2024, Ezigbo et al., 2022). Hypertension (35%) and heart failure (19%) were the predominant comorbidities, with a marked female excess in heart failure prevalence (26% vs. 11% in males), reflecting the central role of hypertensive heart disease in African PE epidemiology.
4.2 Mortality Patterns and Risk Associations
In-hospital mortality was 13%, comparable to reported Nigerian rates of 9.7–13.6% (Ogunkoya et al., 2020, Ogunkoya et al., 2021, Madubuonu et al., 2025). Heart failure demonstrated the strongest crude association with mortality (25% vs. 9% in those without heart failure; OR 3.4, 95% CI 0.8–14.5), followed by malignancy (20%). These findings are concordant with global meta-analyses identifying heart failure (OR ~3.8) and cancer (OR ~2.97) as independent predictors of PE-related mortality (Surov et al., 2021, You et al., 2025). Immobilization and heart failure were also associated with prolonged hospitalization, highlighting the burden of complications in resource-limited settings.
4.3 Comparison with Regional and Global Data
The observed PE phenotype aligns with African literature emphasizing immobilization, cardiovascular disease, and obesity, while malignancy and hormonal risk factors appear less dominant than in Western cohorts (Okeke et al., 2024, Ezigbo et al., 2022). The high observed survival rate (87%) suggests effective anticoagulation among diagnosed cases, although underdiagnosis of PE remains a concern in the region.
4.4 PROGNOSTIC ROLE OF BIOMARKERS
Biomarker availability was limited, with incomplete data for D-dimer, NT-proBNP, and troponin. Despite this, elevated D-dimer (>0.5 mg/L) and NT-proBNP (>1000 pg/mL) demonstrated clinically meaningful gradients in mortality, consistent with published meta-analytic odds ratios and discriminative performance (Urfalioglu et al., 2024, Kauppi et al., 2024, Liu et al., 2021).
6. CONCLUSION
This study highlights a cardiovascular-dominant pulmonary embolism (PE) phenotype in Nigeria. Immobilization emerged as the principal risk factor, while heart failure was identified as a key determinant of mortality and a surrogate marker of right ventricular dysfunction. These findings underscore the importance of early recognition and timely initiation of thrombo-prophylaxis, which may significantly improve clinical outcomes.
5. STRENGTHS, LIMITATIONS, AND IMPLICATIONS
Strengths include real-world Nigerian data and consistent risk factor ascertainment. Limitations include the small number of mortality events, which limits statistical power and causal inference. Clinically, prioritizing thromboprophylaxis for immobilized and heart failure patients with systematic incorporation of D-dimer, NT-proBNP, and PESI scoring may improve risk stratification. Future prospective studies are required to evaluate whether early identification of right ventricular dysfunction predicts mortality and guides aggressive therapy in PE.
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