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Abstract 
Background: Venous thromboembolic disease (VTE) is one of the main 
causes of cardiovascular death and a public health problem worldwide. It is 
one of the most complications in admitted patients, particularly in low-income 
settings. The epidemiological data on VTE are still lacking. Methods: We 
carried out a cross-sectional study in three hospitals in Yaoundé. We retros-
pectively reviewed records of patients admitted for VTE from January 2013 to 
December 2017. We collected data on socio-demography, clinical presenta-
tion, venous Doppler/pulmonary CT scan, and outcome. Results: We in-
cluded 93 patients (43 males) with VTE. Their mean age was 53.3 ± 16.6 
years. There were 46 (49.5%) cases of Deep Vein Thrombosis (DVT), 36 
(38.7%) cases of Pulmonary Embolism (PE), and 11 (11.8%) cases of PE asso-
ciated with DVT. The main risk factors were obesity/overweight (58.1%), 
immobility (43%), HIV infection (22.6%), prior admission (22.6%), and long 
trip (19.4%). The most frequent clinical presentation for PE was dyspnea 
(100%), tachypnea (87.2%), and chest pain (70.2%). For DVT, limb pain 
(93%), calf stiffness (86%), limb volume > 3 cm (82.4%) were the most com-
mon presentation. There were 9 (9.7%) in-hospital deaths. Mean hospital stay 
was 20.7 ± 30.8 days. Conclusion: VTE is underdiagnosed in our setting. 
Obesity and immobility were the main risk factors. Dyspnea and tachypnea 
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were the main clinical presentation for PE whereas limb pain and calf stiff-
ness were the main symptoms for DVT. In-hospital mortality is still high. 
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1. Introduction 

Venous Thrombo-Embolic disease (VTE) is recognized as a public health prob-
lem worldwide, affecting 78 to 137 million people yearly [1] [2]. It is the third 
most common cardiovascular disease according to the World Health Organiza-
tion (WHO) [3]. Epidemiological data on VTE are heterogeneous, depending on 
diagnostic criteria and studied populations. The burden of VTE in low-income 
settings in sub-Saharan Africa (SSA) is not well known as data are scanty [4] [5] 
[6] [7] [8]. This burden is expected to be high due to the associated high rate of 
HIV infection [9]. In Africa, few studies have been carried out on VTE, generally 
on specific population [4] [6] [10] [11] [12]. Few data on VTE epidemiology ex-
ist in Cameroon, mainly from single centers, and usually, retrospective studies 
showing a predominance of Deep Venous Thrombosis (DVT) [8] [13] [14] [15]. 
Studies of VTE in Cameroon found prevalent DVT and male predominance 
(Kingue et al., Abah et al., and Kamdem et al.). The main risk factors were simi-
lar between studies—obesity, immobility, long trip in different proportions [8] 
[14]. Clinical presentations were the same: dyspnea and chest pain for pulmo-
nary embolism (PE), and limb pain, calf stiffness, and swollen limb for DVT [8] 
[14] [15]. 

This cross-sectional study aimed at characterizing the epidemiological, clini-
cal, imaging, and outcome specificities in patients with a diagnosis of VTE in 
three main hospitals in Yaounde, Sub-Saharan Africa (SSA).  

2. Methodology 

Study design and setting: This cross-sectional study was carried out in three 
teaching hospitals in Yaoundé: Yaoundé Central Hospital, Jamot Hospital, and 
Yaoundé University Teaching Hospital. These are tertiary hospitals in Yaoundé, 
the capital city of Cameroon (SSA). They have a catchment population of about 
2 million inhabitants.  

Study population: We retrospectively recruited patients admitted for VTE 
between January 2013 and December 2017 via their clinical records. We re-
viewed the clinical records of adult patients, aged ≥ 18 years, of both sexes, ad-
mitted for VTE confirmed with Doppler ultrasound and/or pulmonary CT scan. 
Patients with incomplete files or files with missing key data were excluded.  

Variables and Measurements: We collected data on socio-demography (age, 
sex, and profession), clinical presentation, venous Doppler/pulmonary CT scan, 
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and outcome (survival versus death). Risk factors for VTE recorded were age ≥ 
65 years, varicosity of the lower limbs, prolong rest/immobilization (>3 weeks), 
high adiposity (BMI > 25 Kg/m2), pregnancy/early post-partum (<6 weeks), re-
cent surgery, use of oral contraception in women, cancer, nephrotic syndrome, 
genetic thrombophilia, vascular trauma, antiphospholipid syndrome, and chronic 
inflammatory diseases. We also recorded the associated co-morbidities: Chronic 
Obstructive Pulmonary Disease (COPD), Asthma, and confirmed HIV (positive 
Western blot). Doppler ultrasound of the lower limbs was performed in case of 
suspicion of Deep Vein Thrombosis (DVT). Positive echographic criteria in-
cluded direct signs (direct visualization of an endoluminal clot), and indirect 
signs (incompressibility with venous dilatation, upstream venous stasis, in-
creased flow of collateral veins and alteration of venous flow). The localization 
and extension of thrombi were specified. Pulmonary CT scan was performed in 
case of suspected Pulmonary Embolism (PE) (clinical or echocardiographic). The 
diagnosis of PE included direct signs (direct visualization of endoluminal clot or 
defect), and indirect signs (oligemia, reduction in pulmonary arterial flow or vessel 
size). Intra-hospital evolution was recorded. It was of two types: favorable (im-
provement in clinical presentation and discharged home), or unfavorable (PE oc-
currence in case of DVT, intensive care referral or death). Complications related to 
treatment and hospitalization were also recorded (bed sores, infections, bleeding). 

Ethical consideration: The institutional review board of the Faculty of Medi-
cine and Biomedical Sciences of the University of Yaounde 1 approved this 
work. Administrative authorizations were obtained from the hospital adminis-
tration. We carried out this work in accordance with the declarations of Helsin-
ki. We report this work following the Standard for Reporting Observational Stu-
dies in Epidemiology (STROBE) checklist. 

Sample size and Statistical analysis: A consecutive sample of all eligible cases 
were considered for this study. Data were analyzed using the software EPI INFO 
3.5. We have presented discrete variables as counts and percentages, and conti-
nuous variables as mean (standard deviation). We used the Chi-square test, Stu-
dent t-test, and ANOVA where appropriate. A p-value < 0.05 was considered 
significant for the observed differences or associations. 

3. Results 

Participants: During the study period, 151 patient cases were identified as 
potential cases of VTE. We excluded 58 (missing files, incomplete files, and al-
ternative diagnosis). Figure 1 presents the patient flow chart. Finally, 93 cases of 
VTE were included, of which 43 (46.2%) were males. The mean age was 53.3 ± 
16.6 years (range from 17 to 89 years, p = 0.40 between sexes). People living with 
HIV (PLHIV) were younger (p = 0.002). These patients were admitted in the in-
ternal medicine ward (78 cases) and in ICU (15 cases). Table 1 shows the gener-
al characteristics of this population. 

Main data: There were 46 (49.5%) cases of Deep vein thrombosis (DVT), 36 
(38.7%) cases of pulmonary embolism (PE), and 11 (11.8%) cases of PE asso-
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ciated with DVT. Hypertension (26.9%) and diabetes (9.7%) were the most 
common comorbidities. The risk factors of VTE are presented in Table 2. Obes-
ity/overweight (58.1%), immobilization (43%), prior admissions (22.6%), HIV 
infection (22.6%), long trip (19.4%) were the most common risk factors.  

Table 3 shows the clinical and para-clinical presentations, and treatment of 
the study population. The most frequent clinical presentation for PE was dysp-
nea (100%), tachypnea (87.2%), and chest pain (70.2%). For DVT, limb pain 
(93%), calf stiffness (86%), limb volume > 3 cm (82.4%) were the most common 
presentations.  
 

 
Figure 1. Patient flow chart. 

 
Table 1. General characteristics of the study population. 

Variables Frequency (%) 

Gender  

Male 43 (46.2) 

Female 50 (53.8) 

Age group  

<20 3 (3.2) 

20 - <40 16 (17.2) 

40 - <60 42 (45.2) 

≥60 32 (34.4) 

Hospitalization ward  

Medical 78 (83.9) 

Intensive care Unit 15 (16.1) 
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Table 2. VTE risk factors in the study population. 

Risks factors Frequency (%) P value 

Old age 26 (28)  

Immobility 40 (43)  

Overweight/obesity 54 (58.1)  

Varicose veins 3 (3.2)  

Thrombosis past history 4 (4.3)  

Puerperium 4 (4.3)  

Surgery 4 (4.3)  

Prior admission 21 (22.6)  

Contraceptive use 4 (4.3)  

Cancer 4 (4.3)  

Long trip 18 (19.4)  

Genetic thrombophilia 2 (2.2)  

Chronic infectious and inflammatory diseases 12 (12.9)  

HIV infection 
Mean age of HIV patients 
Mean age non HIV patient 

21 (22.6)  

43.6 
56.1 

0.002 

 
Table 3. Clinical and para-clinical presentation and treatment of the study population. 

Variables Frequency (%) 

DVT signs (n = 57)  

Limb pain 53 (93) 

Calf stiffness 49 (86) 

Limb volume > 3 cm 47 (82.4) 

Homans sign 41 (71.9) 

PE signs (n = 47)  

Dyspnea 47 (100) 

Chest pain 33 (70.2) 

Syncope 3 (6.4) 

Cough 17 (36.2) 

Hemoptysis 9 (19.1) 

Tachypnea 41 (87.2) 

Tachycardia 30 (63.8) 

ECG (n = 27)  

Tachycardia 13 (48.1) 

Right bundle block 1 (3.7) 

S1Q3 pattern 5 (18.5) 
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Continued 

Anterior T wave inversion 7 (25.9) 

ST modifications 4 (14.8) 

Localization on Doppler US (n = 57)  

Soleal 7 (12.3) 

Tibial 19 (33.3) 

fibular 12 (21) 

Popliteal 43 (75.4) 

Femoral 44 (77.2) 

Iliac 22 (38.6) 

Inferior Vena Cava 3 (5.3) 

Localization on CT scan (n = 47)  

Troncular 17 (37) 

Lobar 18 (39.2) 

Segmental 30 (65.2) 

Sub Segmental 14 (24.6) 

VTE treatment (n = 93)  

Vitamin K antagonists 56 (60.2) 

Rivaroxaban 30 (32.2) 

HBPM 3 (3.2) 

 
All PE was confirmed by pulmonary angiography. Embolism was bilateral in 

most cases (56.5%). Thrombus location was segmental in 30 (65.2%) cases, lobar 
in 18 (39.2%) cases, troncular in 17 (37%) cases, and sub-segmental in 14 (30.4%). 
In all PE, 27 ECG were performed with 16 being abnormal. The most frequent 
anomalies were sinus tachycardia in 13 (48.1%) cases, T wave inversion in 7 
(25.9%) cases, S1Q3 pattern in 5 (18.5%) cases, and ST modification in 4 (14.8%) 
cases. DVT diagnosis were all confirmed by Doppler ultrasound. Main thrombi 
location were femoral in 44 (77.2%) cases, popliteal in 43 (75.4%), iliac in 22 
(38.6%) cases, and tibial in 19 (33.3%) cases. 

Most of the patients (60.2%) were treated with anti-vitamin K (acenocouma-
rol and fluindione), 32.2% with Rivaroxaban, 4.3% with Low-molecular-weight 
heparin (LMWH) and 3.2% didn’t receive any anticoagulant therapy. Thrombo-
lysis was not used among study participants. Mean hospital duration was 20.7 
days (ranged from 2 to 273 days).  

Intra-hospital evolution was favorable in 74 (79.6%) patients. Complications 
occurred in 19 (20.4%) cases. Nosocomial infection (42.1%) and hemorrhages 
(31.6%) were the most frequent complications. There were 9 (9.7%) cases of 
death. This was highest in patients with DVT (raising the suspicion of massive 
embolism). Hemorrhagic manifestations were associated with death (p = 0.01). 
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4. Discussion 

This cross-sectional study aimed to describe the epidemiology, clinical presenta-
tions, treatment, and outcomes in patients having VTE in three teaching hospit-
als of Yaounde. Epidemiology of VTE is still poorly known in Africa. Few stu-
dies, especially on the prevalence and risk factors have been carried out [4] [5] 
[6] [7] [8] [10] [15] [16]. Our results show that Obesity/overweight, immobiliza-
tion, prior admissions, HIV infection, long trip were the main risk factors for 
VTE. DVT was more common than PE. 

The female predominance in this study is different from the reports of Kingue 
et al., Abah et al., and Kamdem et al. in Cameroon, but similar to that reported 
by Touré et al. and Kane et al. in Senegal [6] [8] [10] [13] [14]. The female pre-
dominance can be related to greater use of health facilities by women in Came-
roon or selection bias. Patients’ mean age is similar to that reported by Abah et 
al. and Kamdem et al., but higher than that reported by Awolesi et al., Kane et 
al., Kingue et al., and Touré et al., who reported a mean age of 40, 46.3, 46 and 
42 years respectively [6] [8] [10] [11] [13] [14]. Goldstein has also described the 
younger age in South Africa [17]. Younger age in those publications may be re-
lated to the higher rate or HIV infection or sickle cell disease. In line with our 
previous report, HIV positive patients with VTE were younger [9]. 

The main risk factors were obesity/overweight (58.1%), immobility (43%), 
HIV infection (22.6%), prior admission (22.6%), and long trip (19.4%). These 
results were partly similar to that reported by Kamdem et al. and Abah et al., 
who reported obesity, immobility, long trip as the most frequent risk factors [8] 
[14]. Surgical risk factors were the most frequently reported by Kingue et al. and 
Adeleye et al. in Cameroon and Nigeria respectively [13] [18]. There is a call for 
concern about HIV infection and its associated opportunistic affections, which is 
taking a huge place in many studies, and increasing with time [9] [10] [11]. This 
could be due to the fact that HIV, which is endemic in sub-Saharan Africa, espe-
cially in Eastern Africa, is associated with prothrombotic states, increased risk of 
tuberculosis which is also associated with VTE incidence (World report HIV, 
World report tuberculosis, Sullivan) [19] [20] [21]. In the setting of HIV infec-
tion, as in East or South Africa, Awolosei et al. and Goldstein et al. found tu-
berculosis as one of the main risk factors for DVT [11] [17]. Interestingly, de-
spite the higher risk in a population with HIV or tuberculosis, HIV or tubercu-
losis are not included in the different thrombosis assessment scores (Wells and 
Geneva). These data differ from Asian findings where genetic factors are the 
main risk factors for VTE [22]. This racial disparity was described before by Za-
kai et al., may be due to lifestyle, diet (less obesity), and disease predominance 
[23]. 

The main clinical presentations of PE were dyspnea and chest pain, similar to 
that reported by Kamdem et al. [8]. Their high value may due to the milieu (pa-
tients were recruited in cardiology, pneumology, and ICU) where dyspnea and 
chest pain used to be common. The main DVT presentations were limb pain, 
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calf stiffness, and swollen limb, similar in most other studies [5] [8] [11]. 
The mean hospital stay was quite long compared to that reported by Kamdem 

et al. [8]. This was due to the presence in our study of patients having tuberculo-
sis and resistant tuberculosis leading to a long hospital stay. It was however sim-
ilar to the hospital stay reported by Abah et al., Ondze-Kafata et al., and Aissa et 
al. [5] [14] [24]. Treatment with Rivaroxaban was more frequent among our pa-
tients. This is due to treatment simplification with this type of drug. Their pre-
scription rate is expected to increase with time. 

The mortality rate was 9.7% in this study, similar to that reported by Kamdem 
et al., and low compared to that reported by Abah et al., and Kingue et al. [13] 
[14]. This is due to the tertiary setting of our study, and also improvement of 
VTE management with time. Hemorrhagic complications were associated with 
death. It was only seen in patients with VKA. It raises the concern of a close fol-
low-up of INR in those patients or the use of direct oral anticoagulants. 

This study has some limitations due to the retrospective design, leading to a 
loss of many files of probable VTE patients or missing data. HIV serology was 
not routinely proposed to all patients with VTE. 

5. Conclusion 

VTE is underdiagnosed in our setting. Obesity and immobility were the main 
risk factors. Dyspnea and tachypnea were the main clinical presentation for PE, 
whereas limb pain and calf stiffness were the main symptoms of DVT. The main 
PE location was segmental and lobar. The most frequent thrombi location in 
DVT was femoral and popliteal. Mean hospital stay was 20.7 days. In-hospital 
mortality is still high. 
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