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Abstract 
Background: Cancer increases the incidence of venous thromboembolic dis-
ease (VTE), which represents a significant cause of morbidity, mortality, and 
economic burden in cancer patients. Objective: We aimed to describe the 
epidemiologic, clinical, and therapeutic pattern of VTE in cancer patients 
followed-up in two reference hospitals in Cameroon over the past ten years. 
Methods: This was a cross-sectional retrospective study conducted in the 
oncology department of the General hospitals of Yaoundé and Douala. We 
included the medical records of all patients aged 18 years and above who had 
active cancer with a confirmed diagnosis of VTE from 2010 to 2021. Results: 
We analysed 408 patients’ medical records. The prevalence of VTE was 7.6%. 
All those having VTE had solid tumours. There were twenty (64.5%) cases of 
deep venous thrombosis, five (16.1%) cases of pulmonary embolism, and 
three (9.7%) cases of both. Poor performance status and chemotherapy were 
independently associated with the development of VTE. Most of the patients 
were treated with compression stockings and low molecular weight heparin. 
Conclusion: VTE prevalence is high among cancer patients in Cameroon. It 
is most frequent in solid tumours originating from the genitourinary system, 
the lung, the pancreas, and the brain. 
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1. Introduction 

Venous thromboembolic disease (VTE) is a multifactorial disease involving the 
development of blood clots in veins with or without inflammation. It includes 
two entities: deep venous thrombosis (DVT) and pulmonary embolism (PE). 
The major underlying factors, hypercoagulability, haemodynamic changes, and 
endothelial injury, are known as the Virchow triad from the German physician 
who described them in the 19th century [1]. Many conditions such as surgery, 
cancer, trauma, and immobilisation can cause one or more of these alterations 
[2]. Thrombosis associated with cancer, known as Trousseau’s syndrome, was 
first described by the renowned French physician Armand Trousseau in 1865 
[3]. VTE represents a significant cause of morbidity, mortality, and economic 
burden in cancer patients. The incidence of VTE is increased about six-fold in 
cancer patients [4]. It is the highest in the case of metastatic disease at diagnosis 
and fast-growing and biologically aggressive cancers. The incidence is also the 
highest in the first few months following the diagnosis and may reflect the biol-
ogy of the tumour or medical interventions such as major surgery and chemo-
therapy [5]. Other risk factors include advanced age, obesity, comorbidities, 
primary tumour site, and histologic subtype of cancer [6] [7]. The occurrence of 
VTE can interrupt essential cancer therapy and cause severe bleeding complica-
tions [8]. It also represents the second leading cause of death in cancer patients 
after the underlying cancer progression [9]. The prothrombotic state caused by 
cancer is a consequence of tumour and patient-specific factors, including vascu-
lar compression, vessel injury, and blood hypercoagulability. The last can result 
from direct activation of pro-coagulant pathways by cancer cells involving aber-
rant expression of tissue factor, the release of tumour-derived tissue fac-
tor-bearing microparticles, and expression of cell surface proteases that modu-
late fibrinolytic pathways. Indirect pro-coagulant effects result from the en-
hanced formation of neutrophil extracellular traps and altered expression of 
pro-inflammatory cytokines and coagulation factors [8]. There is a scarcity of 
data regarding cancer and VTE in our country. We, therefore, aimed to describe 
the epidemiological, clinical, and therapeutic pattern of VTE in cancer patients 
followed-up in two reference hospitals in Cameroon.  

2. Methods 
2.1. Study Design and Setting 

This was a retrospective cross-sectional study conducted in the oncology de-
partment of the General Hospitals of Yaoundé and Douala. It lasted eight 
months (from January to August 2021) and included ten years spanning from 
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January 2010 to May 2021.  

2.2. Participants 

We included the medical records of all patients aged 18 years and above who had 
active cancer with a diagnosis of VTE confirmed by Doppler-echography or 
chest CT angiography. Incomplete medical records and cases of thrombosis of a 
central venous catheter or catheter port were excluded from the study. 

2.3. Data Collection 

All the data were consecutively collected from the patients’ medical records. 
They included sociodemographic information (age and gender), VTE risk fac-
tors (history of VTE, obesity, smoking, chronic kidney disease and recent sur-
gery), cancer-related information (type, extension, biology and treatments), and 
type of VTE, location, diagnostic methods used and treatments. The data were 
compiled using Census and Survey Processing System (CSPro) software version 
7.2 for Windows®.  

A Doppler ultrasound confirmed DVT, and PE was confirmed by thoracic CT 
angiography. 

2.4. Statistical Analysis 

Statistical Package for Social Sciences (SPSS) software version 20 for Windows® 
was used for all statistical analysis. Odds-ratio was calculated to approximate 
relative risk with 95% confidence intervals. A multiple logistic regression model 
was used to determine independent factors independently associated with VTE. 
A P-value of less than 0.05 was considered statistically significant.  

3. Results 

We found that 408 patients followed up for cancer during the study period. 
Thirty-one of them had a confirmed diagnosis of VTE. The prevalence of 7.6% 
of VTE among cancer patients was estimated. The mean age was 51 ± 18 years, 
and the sex ratio was 0.35.  

All the patients with VTE had solid cancers, and the most represented pri-
mary tumours were located in the uterus (25.7%), the prostate (12.9%) and the 
lung (9.7%) (Table 1). Carcinoma was the most frequent histologic subtype of 
cancer, and most of the patients had metastatic disease.  

Table 2 shows the type of VTE disease in our study population. Most of the 
patients with VTE had DVT (74.2%). In three cases, most DVT was proximal 
and associated with pulmonary embolism (9.7%). Only three (9.7%) patients had 
bilateral DVT.  

In Table 3, we present the factors associated with the occurrence of VTE. Best 
rest and chemotherapy administered in the month preceding the diagnosis of 
VTE were the only factors independently associated with the development of 
VTE in this study population.  
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Table 1. Characteristics of cancers in our study population. 

Variables Count Frequency (%) 

Primary site of the tumour 

Uterus 8 25.7 

Prostate 4 12.9 

Lung 3 9.7 

Ovaries 2 6.5 

Pancreas 2 6.5 

Brain 2 6.5 

Bone 2 6.5 

Others* 8 25.7 

Total 31 100 

Histology 

Carcinoma 23 74.2 

Others** 8 25.8 

Total 31 100 

Extension of cancer 

Localised 5 16.1 
Locally advanced 6 19.4 
Metastatic 20 64.5 
Total 31 100 

Treatment options 

Chemotherapy 24 77.4 
Surgery 2 6.5 
Radiation 2 6.5 

Total 28 90.4 

*liver, kidney, skin, lymphoma, colon, breast, stomach; **sarcoma, lymphoma, mela-
noma. 
 
Table 2. Differents types and sites of VTE. 

Variables Count Frequency (%) 
DVT 23 74.2 

Proximal 11 35.5 
Distal 9 29.0 

Bilateral 3 9.7 
Isolated PE 5 16.1 

VTE (DVT + PE) 3 9.7 
Total 31 100 

DVT: deep venous thrombosis; PE: pulmonary embolism. 
 

Practically, 80.6% of patients were using compression stockings. Two-thirds of 
cancer patients were treated with low molecular weight heparin, one-third with 
anti-vitamin K drugs and only 16.1% with direct oral anticoagulants (Table 4).  
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Table 3. Multivariate analysis of factors associated with the occurrence of VTE in the 
study population compared to patients who did not develop VTE. 

Items OR (95% CI) P 

Low-performance status* 11.7 (3.1 - 44.1) <0.001 

Chemotherapy 351.8 (36.2 - 3413.6) <0.001 

Metastatic disease 1.4 (0.4 - 4.5) 0.554 

History of VTE / 0.999 

*WHO stage 3 or 4. OR: odds-ratio. CI: confidence interval. 
 
Table 4. Treatment of VTE in cancer patients. 

Items Count Frequency (%) 

Compression stockings 25 80.6 

LMWH 20 64.5 

AVK 9 29.0 

DOACs 5 16.1 

LMWH: Low molecular weight heparin; AVK: anti-vitamin K; DOACs: direct oral anti-
coagulants. 

4. Discussion 

This study aimed to describe the epidemiological, clinical and therapeutic pat-
terns of VTE in cancers patients followed up in two reference hospitals in Cam-
eroon in light of the data available in the literature.  

We found a VTE prevalence of 7.6% among all cancer patients. This is close to 
results previously reported by other research [10] [11] [12]. All those who de-
veloped VTE had solid tumours with primary sites being the genitourinary sys-
tem, the lung, the pancreas and the brain. Previous studies found similar find-
ings [6] [11]. In our research, the genitourinary system came in the first position 
and was dominated by uterine cancer, specifically cancer of the cervix. The pre-
dominance of the female gender may explain this in our sample and the high 
prevalence of cervical cancer in sub-Saharan Africa [13]. About two-thirds of the 
patients had a metastatic tumour. The presence of the metastatic disease has 
been associated with VTE development. In our study, it failed to reach statistical 
significance after multivariate analysis, but Mulder et al. recently found in a 
study based on Danish medical registries that the presence of metastasis in-
creased the incidence of VTE in cancer patients [14] significantly. They also re-
ported prior VTE as a risk factor which we found was not associated with VTE. 
High platelet level was reported as a risk factor by Khorana et al. in 2008 and 
Simanek et al. one year later, but we did not find a significant association in our 
study [12] [15]. We found that chemotherapy and low-performance status were 
the two factors independently associated with VTE development in our sample. 
For chemotherapy, it is similar to what was previously reported [6] [11] [14]. 
Although they had a sample different from ours, Guven et al. found that patients 
with metastatic cancer treated with immunotherapy who had a poor perform-
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ance status also had an increased risk of thromboembolism [16]. This factor, 
therefore, need to be taken into account when assessing the thromboembolic risk 
of cancer patients. Almost all the patients with VTE were prescribed compres-
sion stockings, and most of them received low molecular weight heparin 
(LMWH), sometimes followed by anti-vitamin K drugs (AVK). Only a few of 
them received direct oral anticoagulants (DOACs). There is only a little evidence 
concerning the use of DOACs in cancer patients. The AMPLIFY trial published 
in 2015 concluded that apixaban was a convenient option for cancer patients 
with VTE [17]. The 2018 guidelines of the International Society on Thrombosis 
and Haemostasis suggest the use of specific DOACs for cancer patients with an 
acute diagnosis of VTE, a low risk of bleeding, and no drug-drug interactions 
with current systemic therapy [18]. Globally the result of this study does not dif-
fer too much from what is found in the literature.  

The main limitation of this study was its retrospective design. We were unable 
to get the incidence rate of VTE and determine whether it was highest during 
the first few months after the cancer diagnosis, as described in many studies. 

5. Conclusion 

VTE prevalence is high among cancer patients in Cameroon. It is most frequent 
in solid tumours originating from the genitourinary system, the lung, the pan-
creas, and the brain. Development of VTE is independently associated with poor 
performance status and chemotherapy. Most of the patients were treated with 
LMWH ± AVK, with a few receiving DOACs. 
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