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ABSTRACT  

Venous Thromboembolic Disease (VTE) is a serious and frequent pathology. Etiological 

investigation is essential for its management. The guideline published in 2019 give precise 

recommendations for cancer research and an update of the guidelines for biological 

thrombophilia has been carried out. The objective was to analyze the practices of specialist  

practitioners of the Algeirs region regarding the prescription of the etiological assessment 

according to the recommendations. 

Material and method: An observational, descriptive and cross-sectional study was carried 

Out using an anonymous questionnaire sent to 184 specialist Practitioners in the Algeirs region. 

Results: 100 doctors were included in the study. The 2019 recommendations were known by 

47 (47%) doctors. All practionners carried out the search for cancer, but 90% carried out the 

search for cancer in accordance with the 2019 recommendations. Thrombophilia, 100% were 

looking for it, 55% prescribed thrombophilia work-up as recommended. 

Discussion and Conclusion: This study shows that despite the 2019 recommendations, the 

majority of Practitioners report difficulties in carrying out the etiological assessment of VTE 

according to the guideline. 

Key words: venous thromboembolism, recommendation, etiological assessment, Algeirs 

region. 

 

 

 

 

 

 

 

 

 



 
 

v 
 

لملخصا  

بالمرض   الوريدية مرضا خطيرا وشائعا كما ان البحث عن أسبابه يعد ضروريا من اجل التحكم  تعد الجلطة الدموية   

التحاليل التي يجب عملها   2019التوصيات التي تم نشرها سنة   وكذلك مجموعة  تحدد بدقة كيفية البحث عن السرطان 

أيضا كما تم نشر توصيات للبحث في أسباب تخثر الدم  وترتيبها    

التقييم    تحليل ممارسات الأطباء المختصين في منطقة الجزائر العاصمة بليدة الدويرة الجزائر بخصوص وصف  الأهداف:

 السببي للمرض وفقا للتوصيات الدولية التي تم نشرها 

   .طبيبا مختصا في المنطقة 184تم اجراء دراسة وصفية باستخدام استبيان تم ارسالها الى    الطريقة:

 % من الأطباء، قام جميع الأطباء بالبحث عن47معروفة لدى   وكانت التوصياتطبيبا في الدراسة  100تم تظمين   النتائج:

بها.  الموصي% منهم فقط فعل ذلك في الحالات  90السرطان ولكن    

% يصفون التحاليل كما هو موصى بها55  طباء قام بالبحث عن أسبابه ولكن% من الأ100بالنسبة لتخثر الدم    

انه بالرغم من التوصيات التي نشرت عام    والاستنتاج:النقاش   يواجه اغلبية الأطباء صعوبة في   2019توضح هذه الدراسة 

 اجراء التقييم السببي للمرض وفقا للمعايير الموصي بها.

الوريدية، التوصيات، التقييم السببي منطقة الجزائر العاصمة.الكلمات المفتاحية:  الجلطة   
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RÉSUMÉ 

 
La maladie thromboembolique veineuse (VTE) est une pathologie grave et fréquente. 

L'investigation étiologique est essentielle pour sa gestion. Les recommandations publiées en 

2019 donnent des directives précises pour la recherche sur le cancer et une mise à jour des 

directives pour la thrombophilie biologique a été effectuée. L'objectif était d'analyser les 

pratiques des médecins spécialistes de la région algéroise concernant la prescription de 

l'évaluation étiologique conformément aux recommandations. 

Matériel et méthode : Une étude observationnelle, descriptive et transversale a été menée à 

l'aide d'un questionnaire anonyme envoyé à 184 médecins spécialistes à la région algéroise. 

Résultats : 100 médecins ont été inclus dans l'étude. Les recommandations de 2019 étaient 

connues par 47 (47%) médecins. Tous les médecins ont effectué la recherche de cancer selon 

les indications, mais seulement 10% ont effectué la recherche de cancer conformément aux 

recommandations de 2019. Pour la thrombophilie, 100 (100%) ont effectué des recherches, 

mais seulement 10% ont prescrit le bilan de thrombophilie conformément aux 

recommandations. 

Discussion et conclusion : Cette étude montre que malgré les recommandations de 2019, la 

majorité des praticiens signalent des difficultés à réaliser le bilan étiologique de la VTE 

conformément aux directives. 

Mots-clés : thromboembolie veineuse, recommandation, bilan étiologique, la région algéroise. 
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INTRODUCTION 

 

Venous thromboembolism (VTE) is a severe and potentially fatal disease affecting millions of 

people worldwide. Effective diagnosis and treatment of VTE require etiological assessments to 

identify the underlying cause of the condition. However, prescribing these assessments can be 

a complex issue, as multiple factors need to be taken into account, such as patient history, risk 

factors, and latest medical recommendations. Despite the availability of new guidelines for 

prescribing etiological assessments for VTE, there is still a significant gap between what is 

recommended and what is actually being prescribed by doctors, resulting in missed diagnoses, 

inadequate treatment, and unnecessary costs. 

 

Therefore, we conducted a descriptive observational study in the Algerian region to assess the 

knowledge of doctors regarding the latest updates in recommendations according to their age, 

duration of work, and mode of work. Our focus was on specialists in internal medicine, 

cardiology, hematology, and neurology due to the high frequency of venous thromboembolic 

disease in these services. Our interest in this topic is to highlight the lack of knowledge among 

doctors about the recommendations for prescribing etiological assessments and to explore the 

reasons for this gap and find ways to improve the prescription of etiological assessments for 

VTE according to the latest recommendations. 
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CHAPTER 1: VENOUS THROMBOEMBOLISM 
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 I – GENERALITY  

Venous thromboembolism (VTE) is the formation of a Blood Clot in a deep vein that can 

lead to complications, including deep vein thrombosis (DVT), a pulmonary embolism (PE), 

or post thrombotic syndrome (PTS). Venous thromboembolism is a serious condition, with 

an incidence of 10% to 30% of people dying within 1 month of diagnosis, and half of those 

diagnosed with a DVT have long-term complications. Even with a standard course of 

anticoagulant therapy, one third of individuals will experience another VTE within 10 years. 

For those who survive a VTE, quality of life can be decreased due to the need for long-term 

anticoagulation to prevent another VTE .1 

  I - 1 Epidemiology 

Afflicting worldwide nearly 10 million people of all ethnicities per year, venous 

thromboembolism is a substantial contributor to the global burden of disease 2 

The incidence of VTE in Europe and the USA is estimated to be ~1–2 per 1,000 person-

years, but varies widely by age, sex, race and medical conditions. 

In Asia, the rates of VTE are thought to be lower than in Europe and the USA. For instance, 

the incidence of VTE in South Korea was estimated to be 0.2 per 1,000 person-years. 

Fewer data exist for South America and Oceania. A study from Buenos Aires, Argentina, 

found a VTE incidence of 0.7 per 1,000 person-years24, and a study from Perth, Australia, 

found a VTE incidence of 0.8 per1, 000 person-years. Very little is known about VTE 

incidence in Africa.3 

The most robust data on VTE incidence come from the USA and Europe. An American Heart  

Association report from 2021 estimated that approximately 1,220,000 total cases of VTE 

occur in the USA annually. This estimate was based on previously unpublished data from the 

National Inpatient Sample, and showed ~370,000 cases of pulmonary embolism and 

~857,000 cases of DVT in 2016 and assumed 30% of DVTs were treated in the outpatient 

setting. A modelling study estimated that the annual VTE incidence in six countries in Europe 

(total population 310.4 million) was 296,000 cases of pulmonary embolism and ~466,000 

cases of DVT.4 

The annual incidence of acute venous thromboembolism is 1–2 cases per 1000 population, 

1– 3 which rises exponentially with age for both men and women, 2 and is 4-times higher in 

high- income than low-income countries. The lifetime risk of venous thromboembolism does 



 
 

5 

 

not differ by sex, but women have a higher risk during the ages of 20–40 years reflecting 

exposure to reproductive risk factors, whereas men have a higher risk in other age groups. 

Among patients with active cancer, the annual incidence of first venous thromboembolism 

differs according to cancer type (3% for bladder and breast cancers, 4–7% for colon and 

prostate cancers, 10–12% for lung, stomach, ovary, and brain cancers, and 15% for pancreatic 

cancer).5 

Statistical data in Algeria are not listed in the scientific literature.  
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II – COAGUALATION  

II – 1 Introduction  

The coagulation pathway is a cascade of events that leads to hemostasis. The intricate pathway 

allows for rapid healing and prevention of spontaneous bleeding. Two paths, intrinsic and 

extrinsic, originate separately but converge at a specific point, leading to fibrin activation. The  

purpose is to ultimately stabilize the platelet plug with a fibrin mesh.6 

 

  II - 2 Function  

The function of the coagulation pathway is to keep hemostasis, which is the blockage of a 

bleeding or hemorrhage. Primary hemostasis is an aggregation of platelets forming a plug at 

the damaged site of exposed endothelial cells. Secondary hemostasis includes the two main 

coagulation pathways, intrinsic and extrinsic, that meet up at a point to form the common 

pathway. The common pathway ultimately activates fibrinogen into fibrin. These fibrin 

subunits have an affinity for each other and combine into fibrin strands that bind the platelets 

together, stabilizing the platelet plug.7 

  II – 3 Mechanism  

 The mechanism by which coagulation allows for hemostasis is an intricate process that is done      

through a series of clotting factors. The intrinsic pathway consists of factors I, II, IX, X, XI, and 

XII. Respectively, each one is named, fibrinogen, prothrombin, Christmas factor, Stuart-

Prowers factor, plasma thromboplastin, and Hageman factor. The extrinsic pathway consists of 

factors I, II, VII, and X. Factor VII is called stable factor. The common pathway consists of 

factors I, II, V, VIII, and X. The factors circulate through the bloodstream as zymogens and are 

activated into serine proteases. These serine proteases act as a catalyst to cleave the next 

zymogen into more serine proteases and ultimately activate fibrinogen. The following are serine 

proteases: factors II, VII, IX, X, XI and XII. These are not  serine proteases: factors V, VIII, 

XIII. The intrinsic pathway is activated through exposed endothelial collagen, and the extrinsic 

pathway is activated through tissue factor released by endothelial cells after external damage.  
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 II – 3.1 Intrinsic Pathway 

This pathway is the longer pathway of secondary hemostasis. It begins with the activation of 

Factor XII (a zymogen, inactivated serine protease) which becomes Factor XIIA (activated 

serine protease) after exposure to endothelial collagen. Endothelial collagen is only exposed 

when endothelial damage occurs. Factor XIIA acts as a catalyst to activate factor XI to Factor 

XIA. Factor XIA then goes on to activate factor IX to factor IXA. Factor IXA goes on to serve 

as a catalyst for turning factor X into factor Xa. This is known as a cascade. When each factor 

is activated, it goes on to activate many more factors in the next steps. As you move further 

down the cascade, the concentration of that factor increases in the blood. For example, the 

concentration of factor IX is more than that of factor XI. When factor II is activated by either 

intrinsic or extrinsic pathway, it can reinforce the intrinsic pathway by giving positive 

feedback to factors V, VII, VIII, XI, and XIII. This makes factor XII less critical; patients can 

actually clot well without factor XII. The intrinsic pathway is clinically measured as the partial 

thromboplastin time (PTT). 

 II – 3.2 Extrinsic Pathway 

The extrinsic pathway is the shorter pathway of secondary hemostasis. Once the damage to the 

vessel is done, the endothelial cells release tissue factor which goes on to activate factor VII to 

factor VIIa. Factor VIIa goes on to activate factor X into factor Xa. This is the point where both 

extrinsic and intrinsic pathways become one. The extrinsic pathway is clinically measured as 

the prothrombin time. 

II – 3.3 Common Pathway 

This pathway begins at factor X which is activated to factor Xa. The process of activating factor 

Xa is a complicated reaction. Tenase is the complex that cleaves factor X into factor Xa. Tenase 

has two forms: extrinsic, consisting of factor VII, factor III (tissue factor) and Ca2+, or 

intrinsic, made up of cofactor factor VIII, factor IXA, a phospholipid, and Ca2+. Once activated 

to factor Xa, it goes on to activate factor II (prothrombin) into factor IIa (thrombin). Also, factor 

Xa requires factor V as a cofactor to cleave prothrombin into thrombin. Factor IIa (thrombin) 

goes on to activate fibrinogen into fibrin. Thrombin also goes on to activate other factors in 

the intrinsic pathway (factor XI) as well as cofactors V and VIII and factor XIII. Fibrin 

subunits come together to form fibrin strands, and factor XIII acts on fibrin strands to form a 

fibrin mesh. This mesh helps to stabilize the platelet plug. 
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 II – 3.4 Negative Feedback 

To prevent over-coagulation, which causes widespread thrombosis, there are certain processes 

to keep the coagulation cascade in check. As thrombin acts as a procoagulant, it also acts as 

negative feedback by activating plasminogen to plasmin and stimulating the production of 

antithrombin (AT). Plasmin acts directly on the fibrin mesh and breaks it down. AT decreases 

the production of thrombin from prothrombin and decreases the amount of activated factor X. 

Protein C and S also act to prevent coagulation, mainly by inactivating factors V and VIII. 

 II – 3.5 Organs Involved 

One of the organs intimately involved in the coagulation process is the liver. The liver is 

responsible for the formation of factors I, II, V, VII, VIII, IX, X, XI, XIII, and protein C and 

S. Factor VII is created by the vascular endothelium. Pathology to the liver can cause lack of  

coagulation factors and lead to hemorrhage. A decrease in coagulation factors typically means  

severe liver damage. Factor VII has the shortest half-life, leading to elevated PT first in liver 

disease. INR can be greater than 6.5 (normal is close to 1.0). Coagulopathy in liver disease is 

treated with fresh frozen plasma.8 

 

Figure 1: Overview of coagulation cascade. Diagram of the multistep intrinsic (left, blue 

and extrinsic pathway (right, green) and common pathway. 
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III - PATHOPHYSIOLOGY  

Venous thromboembolism (VTE) is a condition where a thrombus (blood clot) is formed in a 

vein. The term VTE is usually restricted to thrombi located in deep veins, as opposed to 

superficial vein thrombosis. This definition of VTE is used throughout this thesis. Most venous 

thrombi are formed in the lower extremities. Venous thrombi differ from arterial thrombi;  

venous thrombi are primarily composed of fibrin and red blood cells, whereas the main content 

of arterial thrombi is platelets. Arterial thrombi form at or around ruptured atherosclerotic  

plaques, whereas venous thrombi can occur even if the endothelium is intact. The formation 

of a thrombus is facilitated by the presence of abnormalities of blood flow, vascular wall and 

blood clotting components. These three factors are known as Virchow’s triad.9 

 

 

Figure 2: Virchow’s triad describes the three broad categories of factors contributing to the risk 

of venous thrombosis. 

The first component of Virchow’s triad is abnormal blood flow. The majority of venous thrombi 

have their origin in regions with slow blood flow, for example the large venous sinuses of the 

calf and thigh, or in the valve cusp pockets upstream of venous valves. Thrombi can also 

originate in bifurcations of the venous system where blood flow irregularities are present. Blood 

pooling can cause activation of the coagulation system, which in turn leads to local 

hypercoagulability. Endothelial damage due to the distention of the vessel wall can potentially 

contribute to activation of the clotting system. Examples of conditions that can result in venous 

stasis are obesity, pregnancy, heart failure, and tumors causing external compression of veins. 

The veno-muscular pumps, i.e., the pumping action of extremity skeletal muscles that 

promotes venous return, have an important role in preventing venous stasis. In situations where 

skeletal muscles, the calf muscles in particular, are less active, venous stasis can form. 

Examples of Such situations are extremity fractures, orthopedic casts or restraints, paralysis 
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and hospitalization with bed rest.10 

Vascular wall abnormalities, the second component of Virchow’s triad, can occur in the form 

of endothelial damage in the setting of surgery, trauma or presence of indwelling venous 

catheters.8 Increased levels of markers of endothelial dysfunction have been found in persons 

with previous VTE compared to matched controls, but it is uncertain whether endothelial 

dysfunction is a cause or a consequence of the VTE event. 

The third component of Virchow’s triad is hypercoagulability. The risk of VTE increases when 

the balance between the pro- and anticoagulant forces is shifted towards blood coagulation, 8 

this imbalance can be inherited or acquired. Examples of inherited conditions causing 

hypercoagulability are activated protein C resistance, prothrombin mutation and antithrombin 

deficiency. Such conditions, called hereditary thrombophilia’s, cause a lifelong 

hypercoagulability. Acquired hypercoagulability can for example be caused by medication 

(e.g., estrogen therapy), pregnancy, cancer and autoimmune disorders. The duration of an 

acquired hypercoagulability depends on its cause.11 

III – 1 Deep vein thrombosis  

DVTs of the lower extremities are predominantly located in the left lower extremity. Of patients 

with DVT, about one fourth of patients have a distal DVT (i.e., an isolated calf vein DVT or 

muscular vein DVT), half the patients have a proximal DVT involving femoropopliteal veins,  

but not veins above the inguinal ligament, and one fourth have a proximal DVT involving veins 

above the inguinal ligament. Common symptoms of lower extremity DVT are erythema, 

tenderness and swelling. 12 

 

Figure 3: deep vein thrombosis developing. 

The gold standard for diagnosis of DVT has been venography, but this method is not 

recommended in current guidelines. Instead, the first-line method for identifying lower 
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extremity DVTs is venous ultrasound, preceded by D-dimer testing in patients with low pre-

test probability of DVT. The sensitivity and specificity of venous ultrasound for identifying 

proximal lower extremity DVTs is greater than 90%, whereas for distal lower extremity 

DVTs, the sensitivity is about 70% Due to the lower sensitivity of venous ultrasound in the 

diagnosis of distal lower extremity DVT, it is likely that the true prevalence of distal DVTs is 

underestimated. DVT of the upper extremities is a rare condition; only about 5% of DVTs affect 

the upper extremities. Symptoms of upper extremity DVT are similar to those caused by lower 

extremity DVT, and the condition can be diagnosed using venous ultrasound .12 

III – 2 pulmonary embolism 

PEs are thought to be fragments of DVTs that move through the blood stream to the 

pulmonary vasculature. A lower extremity DVT can be identified in about 60% of the patients 

with PE.13 The origin of the PEs in the remaining 40% of patients is not known. Right-sided 

cardiac thrombi and local thrombus formation    

in the pulmonary arteries have been 

suggested as explanations.14 

Symptoms of PE include sudden 

onset dyspnea, chest pain, syncope 

and hemoptysis.15 the gold standard 

diagnostic method for PE is 

pulmonary angiography, but this 

method is associated with a 

mortality of 0.5% 16 and is more 

costly compared to other diagnostic 

methods.17 

Figure 4: pulmonary embolism American venous forum. 

For these reasons, it has fallen out of favor. Current guidelines regarding suspected PE in a 

patient without shock or hypotension advocate a strategy where the clinical probability 4 of 

PE is assessed using clinical judgment or a prediction rule. If the clinical probability of PE is 

low or intermediate, D-dimer testing is performed. If the D dimer test is positive, the patient 

is recommended to undergo computed tomography (CT) angiography. In patients with a high 

clinical probability of PE, CT angiography is performed without previous D-dimer 

testing.18In patients with shock or hypotension where PE is suspected, a CT angiography is 
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performed if immediately available. Otherwise, an echocardiography is performed. If right 

ventricular overload is present and the patient can be stabilized, a CT angiography can be 

made to confirm the diagnosis of PE. If right ventricular overload is present and no other 

diagnostic test for PE is available, or if the patient is unstable, PE-specific treatment can 

be initiated. If no right Ventricular overload can be detected on echocardiography, other 

causes of hemodynamic instability should be considered .18 

 

III – 3 Post thrombotic syndrome 

Despite appropriate anticoagulant therapy, at least 1 of every 2-3 patients with deep-vein 

thrombosis (DVT) of the lower extremities will develop post-thrombotic sequel. These vary 

from minor signs (i.e., stasis pigmentation, venous ectasia, slight pain and swelling) to severe  

manifestations such as chronic pain, intractable edema and leg ulcers 19. The established post 

thrombotic syndrome (PTS) remains a significant cause of chronic illness, with considerable  

socio-economic consequences for both the patient and the health care services 20 

The post-thrombotic syndrome is characterized by aching pain on standing, dependent edema, 

and the frequent development of brawny, tender induration of the subcutaneous 144 Deep Vein 

Thrombosis tissues of the medial lower limb, a condition that has been termed 

"lipodermatosclerosis". Pruritus and eczematous skin changes are frequently present, and a 

proportion of patients develops secondary superficial varicose veins as the syndrome evolves. 

Ulceration, often precipitated by minor trauma, arises in a considerable number of patients and 

is characteristically chronic and indolent with a high recurrence rate, once healing has been 

achieved. Uncommonly, patients with persistent obstruction may experience venous 

claudication, a bursting pain in the leg during exercise, which, in some respects, mimics arterial 

claudication 21. 

   III – 4 rare thrombosis localizations 

  Of these uncommon localizations of thrombosis, deep vein thrombosis of the arms is one of    

the most frequent entities, accounting for about 5% of all thrombosis .22 Most cases of deep 

arm vein thrombosis develop secondary in patients with indwelling central venous catheters, 

pacemakers, malignant disease, or after surgery. Conversely, primary upper extremity deep 

venous thrombosis is observed in patients after strenuous arm exercise (“thrombosis par 

effort”), in thoracic outlet syndrome and inherited or acquired thrombophilia.23 Acute and long- 

time complications of upper extremity thrombosis may be significant and include pulmonary  

embolism, post-thrombotic syndrome and recurrent thromboembolism. In this chapter, the 
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clinical presentation, diagnostic procedures, treatment and prevention of thrombosis of the 

upper extremity will be reviewed. It is not unusual to find thrombosis of proximal arm veins 

and deep veins of the neck region at the same time. Therefore, thrombosis of the internal jugular 

Vein, which are also most often observed in the presence of indwelling central venous 

catheters, will also be discussed. In this review, special emphasis will be given to the practical 

aspects of the disease, like risk factors, clinical presentation, diagnosis, and treatment of arm 

vein thrombosis. For a detailed, comprehensive overview of pathophysiological mechanisms, 

the reader will be referred to other, excellent reviews within this field. 24 

VTE events can also occur in other locations. Cerebral venous thrombosis is a rare type of  

stroke that can occur at any age. Headache is the most frequently reported symptom of cerebral 

venous thrombosis. Other symptoms and signs include seizures, focal neurological signs,  

impaired consciousness and papilledema.25 Abdominal VTE is another rare form of VTE. 

Persons experiencing an abdominal VTE are, in general, younger than persons with lower 

extremity DVT or PE. Abdominal VTE events can for example occur in the hepatic, portal, 

splenic, mesenteric or renal veins, or in the inferior vena cava. Patients with abdominal VTE 

can present with pain, edema, and symptoms and signs related to organ dysfunction. 26 
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IV - RISK FACTORS 

An array of different factors contributes to the risk of VT. It is notable that women and men of 

all ages, races, and ethnicities are at risk for VTE. Age and obesity are important risk factors 

for VTE and, after the age of 40, the risk for VTE doubles with each decade of life. Prior 

episodes of VTE and atherothrombosis also contribute to the increased risk. A recent study 

demonstrated that MI is associated with an increased risk of transient VTE and PE independent 

of traditional atherosclerotic risk factors.27 Fibrin degradation products, as measured by plasma 

D-dimer levels are associated with acute VTE. The concentration of D-dimer remains increased 

in VTE patients even after treatment. Higher basal level of plasma D-dimer is a strong, long- 

term risk marker for first VTE.28 An increase in estrogen levels due to pregnancy, obesity, or, 

oral contraceptive use is also a risk factor for VTE. Elevated levels of estrogen lead to a rise in 

coagulation factors which are crucial to prevent blood loss during child birth but concomitantly 

increase risk for deep vein thrombosis (DVT).29 the risk is further increased in overweight or 

obese women who use oral contraceptives. Similarly, the risk for cerebral VT (CVT) was 

associated with an increased body mass index (BMI). The dose-dependent association between 

BMI and CVT was not found in women who did not take oral contraceptives.30 multiple 

pregnancies and older maternal age are risk factors for VTE. Immobility due to bed rest, long 

distance travel or surgery is associated with a higher risk of VTE. Anemia may be an important 

risk factor for CVT. A stronger association between anemia and CVT was found in men as 

compared to women and hemoglobin was inversely associated with CVT.31 It has been 

suggested that endothelial hypoxia may be responsible for the increased VT.29 Advanced stages 

of cancer as well as chemotherapy treatment are also associated with increased risk for VTE. 

Cancer patients have an approximately four-fold increased risk of VTE as compared with the 

general population, and cancer patients with VTE have reduced survival. This VTE risk is 

notable for pancreatic and cerebral cancer followed by stomach and bladder cancer. 35 Certain 

hematological malignancies such as acute leukemia are also associated with a high incidence 

of VTE.33 Evidence shows that TF-containing micro vesicles secreted by malignant tissues are 

able to activate platelets via thrombin and lead to increased coagulability and VTE.34 The 

process could be further complicated by increases in platelet and leukocyte number, soluble P- 

selectin, and D-dimer all contributing to platelet prothrombotic properties and VTE.35 In 

addition to environmental and acquired risk factors, there are particular genetic mutations that 

also increase the risk for VTE. A classic example is Factor V Leiden mutation that leads to 

hypercoagulability. This particular variation leads to the inability of activated protein C to 

degrade and inactivate fact. Other genetic risk factors that increase risk for VTE are mutations 



 
 

15 

 

in prothrombin (G20210A) and fibrinogen (C10034T) 29 and mutations in proteins mediating 

anticoagulation. The last are mutations in antithrombin, protein C and protein S. 

IV – 1 PROVOKING FACTORS 

 

A) Institutionalization 

The most common transient provoking factor for VTE is institutionalization. Of all cases of  

VTE, 35% can be attributed to nursing home stays or hospital stays without surgery, and 24% 

to hospital stays combined with surgery.39 both hospital stays with and without immobilization 

are associated with increased risk of VTE. The age- and sex-adjusted incidence of VTE in 

hospitalized patients is more than 100 times that of community residents.40 

B) Hospitalized Medical Patients 

Approximately 70–80% of fatal hospital acquired thrombosis (HAT) occurs in medical 

patients. Venous thrombosis is increased in most acute medical conditions, necessitating 

hospital admission. The risk of VTE is also increased in a number of chronic medical disorders 

(see Table 1.3). Medical inpatients are usually elderly, often with several conditions to 

compound VTE risk. 

Stroke patients, whether due to ischemic or hemorrhagic events, are at increased risk of VTE, 

with a wide range of estimates reported, namely, 15–60%. Prevention with chemical 

thromboprophylaxis is dependent on safety, with hemorrhagic risk often high. In the absence 

of hemorrhage, the presence of additional factors, such as severity of immobilization and  

comorbidities, are important for risk assessment. Acute respiratory infection in hospitalized  

patients is a particularly high risk for VTE. Other medical conditions included in clinical trials  

for thromboprophylaxis in medical patients include congestive heart failure, respiratory 

failure, and acute rheumatological and inflammatory bowel disorders. Clinical studies have 

shown the risk of DVT to be between 4–5%, with mortality at 90 days 6–14%. 

Congestive heart failure patients commonly develop DVT in the absence of 

thromboprophylaxis, affecting 20–40% of patients, with a similar risk for medical intensive 

care patients. All hospitalized medical inpatients, therefore, require a risk assessment for VTE 

in order to reduce morbidity and mortality from HAT. Several chronic medical conditions carry 

an increased life‐time risk of VTE. Rheumatological disorders such as systemic lupus 

erythematosus, particularly associated with the anti‐phospholipid syndrome, are pro‐

thrombotic conditions. Inflammatory bowel disease is associated with a 2–3 fold  
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An increased life‐time risk of VTE. Rheumatological disorders such as systemic lupus 

erythematosus, particularly associated with the anti‐phospholipid syndrome, are pro‐thrombotic 

conditions. Inflammatory bowel disease is associated with a 2–3 fold increased VTE risk. Less 

common medical conditions at high risk include Bechet’s disease, nephrotic syndrome, sickle 

cell disease, and some porphyria. Paroxysmal nocturnal hemoglobinuria, while rare, is 

complicated by thrombotic problems in over 50% of cases. Medical treatments may also be 

associated with VTE, with hormone therapies and erythropoietin being common examples. 

These medical conditions should evoke a high index of suspicion for VTE, particularly in those 

with a previous proven event.41 

C) Surgery 

Surgery is another transient risk factor for VTE. A case-control study showed an odds ratio of 

22 for increased risk of VTE in patients who had undergone surgery requiring anesthesia during 

the past three months.42 the increased risk of VTE in persons who have undergone surgery 

decreases with time, but is detectable for at least one year after the procedure. The risk of VTE 

is higher in patients that undergo inpatient surgery compared to day surgery, 43 and the duration 

of the surgical procedure is positively associated with risk of VTE.44 the risk of VTE also varies 

depending on the type of surgery performed. Patients undergoing major orthopedic surgery or 

cancer surgery are at particularly high risk of VTE 42 

D) Trauma 

Trauma requiring hospital admission is associated with an over 12-fold increase in risk of 

VTE.42 Injury severity score, number of operative procedures, pelvic injuries and 

concomitant medical conditions have been identified as markers of increased risk of VTE in 

trauma patients. In-hospital mortality in trauma patients with VTE is about double that of 

trauma patients without VTE.45 A 7 below-knee orthopedic cast seems to be a stronger risk 

factor for VTE when the indication for the cast is a traumatic injury.46 Minor injuries of the leg 

(not requiring surgery, orthopedic casts or extended bed rest) are also associated with an 

increased risk of VTE.47 

E) Central venous catheters 

Presence of central venous catheters or pacemaker electrodes is also associated with 

increased risk of VTE.42 In studies where routine diagnostic screening was used, the percentage 

of patients with a clinically manifest catheter-related DVT ranged between 0 and  
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12%. The risk of VTE in this setting varies depending on the catheter type and material.48 

Patients With peripherally Inserted central venous catheters seem to be at higher risk of VTE 

compared to patients with centrally inserted catheters.49 

 

F) Pregnancy, puerperium and hormone therapy 

The risk of VTE is increased during pregnancy and puerperium. The incidence of VTE is 

96 per 100,000 woman-years in pregnancy, and 511 per 100,000 woman-years during the 

first three months after delivery50 During pregnancy clotting factor concentrations increase 

concentrations of endogenous anticoagulants decrease, and within the fibrinolysis system, 

both activator and inhibitor concentrations increase.51 The overall activity of the fibrinolysis 

system is reduced. These changes are most likely a physiologic response to maintain normal 

placental function and reduce the risk of massive hemorrhage at delivery.52 Use of combined 

oral contraceptives and hormone replacement therapy are also associated with increased risk 

of VTE, especially in women with a family history of VTE.53 Transdermal administration of 

hormone replacement therapy may be associated with a lower risk of VTE compared to oral  

administration.54 In contrast, high endogenous concentrations of sex hormones are not 

associated with increased risk of VTE. 55 

Although the risk of VTE is higher among users of oral estrogen-containing contraceptives 

than nonusers, 62,63 the absolute risk is low.56 An absolute risk of VTE of less than 1/10,000 

patients/y increased to only 3 to 4/10,000 patients/y during the time oral contraceptives were 

used.56 The relative risk for VTE in women using oral contraceptives containing 50 mg of 

estrogen, compared with users of oral contraceptives that contained less than 50 mg was 

1.5.65 The relative risk for VTE in women using oral contraceptives containing more than 50 

mg of estrogen, compared with users of oral contraceptives that contained less than 50 mg 

was 1.7.65 No difference in the risk of VTE was found with various levels of low doses of 

20, 30, 40, and 50 mg/d.59 With doses of estrogen of 50 mg/d, the rate of VTE was 7.0/ 10,000 

contraceptive users/y and with more than 50 mg/d, the rate of VTE was 10.0/10,000 oral 

contraceptive users/y.57 However, some found no appreciable difference in the relative risk of 

VTE in relation to low or higher estrogen doses. Reports of the risk of VTE in relation to the 

duration of use of oral contraceptives are inconsistent. Some showed relative risks increased 

as the duration of use of estrogen-containing oral contraceptives increased. The relative risks 

were 0.7 in women who used oral contraceptives for less than 1 year, 1.4 for those who used 

oral contraceptives for 1 to 4 years and 1.8 in those who used it for 5 years or longer.58 others 
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Showed the opposite effect, with a decreasing relative risk with duration of use. The relative 

risk for DVT or PE was .5.1 with use for less than 1 year, 2.5 with use for 1 to 5 years, and        

2.1 with use for longer than 5 years.59 Some showed the risk to be unaffected by the duration 

of use.60 A synergistic effect of oral contraceptives with obesity has been shown the odds ratio 

of DVT in obese women (BMI _30 kg/m2) who were users of oral contraceptives ranged from 

5.2 to 7.8 compared with obese women who did not use oral contraceptives and among women 

with a BMI 35 kg/m2 or higher, the odds ratio was 3.1 compared with similarly obese nonusers 

of oral contraceptives.61 

There is a 2- to 3-fold increased risk of VTE with the use of hormone replacement therapy in 

postmenopausal women.62 Among postmenopausal women who had coronary artery disease 

and received estrogen plus progestin, the relative hazard of VTE was 2.7 compared with 

nonusers.63 Review showed that the risk of VTE is highest in the first year of hormone 

replacement therapy. The risk of VTE is increased for oral estrogen alone, oral estrogen 

combined with progestin, and probably for transdermal hormone replacement therapy.64 

G) cancer  

Active cancer is the most important persistent provoking risk factor for VTE,65 as cancer is a 

common condition , as well as a strong risk factor for VTE.42 The term “active cancer” is not 

well-defined, but a suggested definition includes cancer that has not received potentially 

curative therapy, cancer where there is evidence that the therapy has not been curative, and  

cancer where treatment is ongoing or the disease-free interval after treatment is too short to 

properly evaluate treatment effect.65 There are many reasons for the increased risk of VTE in 

cancer patients. Tumor cells can have procoagulant activity. Aberrant tissue factor expression  

has been found in many human cancers,66 and some tumor cells produce cancer procoagulant 

which activates coagulation factor X independently of coagulation factor VII.67 Circulating 

micro particles can have procoagulant properties, and tissue factor-bearing micro particles are 

associated with increased risk of VTE in persons with cancer.68 Both activating and inhibitory 

factors of the fibrinolysis pathway can be expressed on the surface of tumor cells.67 They can 

also secrete pro inflammatory cytokines that can affect the endothelium in a procoagulant  

direction. Tumor cells that adhere to the vascular endothelium and/or extracellular matrix can 

promote localized clotting by releasing cytokines that attract other cells.69 Tumor cells can 

interact with the monocyte-macrophage system and induce these cells to express tissue factor.70  
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Furthermore, tumor cells can induce platelet activation and aggregation. Anti-cancer treatments 

such as surgery, 71 hormonal therapy, and some anti-cancer drugs are associated with an 

Increased risk of VTE.72 Long-term central venous catheters, commonly used in patients with 

cancer, are also associated with increased risk of VTE. 

IV – 2 HERIDETARY RISK FACTOR 

A) Family history  

Persons with a history of VTE in a first-degree relative have an approximately 2.5-fold higher 

risk of VTE.75 76 Studies of risk of VTE in adoptees, extended families, and spouses and siblings 

with varying age-differences77 have indicated that the increased risk of VTE in persons with 

family history of VTE is due to hereditary risk factors, rather than shared environmental risk  

factors. Family history of VTE is a risk factor for VTE, both in persons with and without an 

identifiable hereditary thrombophilia. In patients with VTE, the positive predictive value of  

family history of VTE for hereditary thrombophilia is 30%, and the negative predictive value  

is 78%, which means that the value of family history of VTE to rule out or rule in presence of 

hereditary thrombophilia is limited.75 

B)  Ethnicity 

The risk of VTE may vary between persons with different ethnicities. In the US, an increased 

Of VTE was seen in blacks compared to whites in some study cohorts and regions. Asians 

and Pacific Islanders seem to have a lower risk of VTE compared to persons of other 

ethnicities.78 

C) ABO blood type and coagulation factor VIII 

ABO blood type is the most common hereditary risk factor for VTE. Persons with non-O blood 

type have an approximately doubled risk of VTE compared to persons with O blood type.79 

This could possibly be explained by the fact that persons with non-O blood type have higher 

levels of von Will brand factor,80 which is important for primary hemostasis, as well as serving 

as a carrier protein for factor VIII, thereby preventing its degradation.81 High levels of 

coagulation factor VIII are associated with increased risk of VTE.82 The levels of coagulation 

factor VIII are only partly genetically determined; 60% of variations in factor VIII coagulant 

activity depend on non- genetic factors.83 Age, obesity, diabetes and malignancy are all 

associated with increased levels of coagulation factor VIII.84 The association 10 between high 

levels of coagulation factor VIII and risk of VTE may be partially mediated through an acquired  
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Activated protein C resistance, and partially through an increased rate of formation of thrombin 

and fibrin.85 

D) Antithrombin deficiency 

Antithrombin is a serine protease inhibitor of thrombin and also inhibits factors IXa, Xa, XIa, 

and XIIa. Thrombin is irreversibly bound by antithrombin and prevents thrombin’s action on 

fibrinogen, on factors V, VIII, and XIII, and on platelets.86 this anticoagulant is synthesized 

in the liver and endothelial cells, and has a half-life of 2.8 days.87 

Historically, Egeberg (1965) was the first to associate cases of venous thrombosis with a 

hereditary defect in the Coagulation system; namely AT deficiency. AT is an inhibitor for 

thrombin, and its inhibition action is largely enhanced by heparin as a co-factor. AT deficiency 

causes lower control over thrombin, and therefore the Coagulation process becomes overactive 

(hypercoagulability) leading to VTE. Also, decreased control over thrombin in cases with AT 

deficiency may have a positive effect on an inhibitor of fibrinolysis called thrombin-activatable 

fibrinolysis inhibitor (TAFI), which may add to the hypercoagulable status in these patients, 

as will be explained later. 88 

Hereditary AT deficiency has been found in 1-5 % of thrombotic cases, with a prevalence of 

one in 500-5000 in different populations.89 It has an autosomal dominant mode of inheritance,  

and it accounts for a 10-fold increased risk of developing VTE.90 AT deficiency maybe divided 

into two types: Type I (quantitative; lower amount) and Type II (qualitative; abnormal 

function). Type II AT deficiency is also subdivided into three subtypes based on the kind of  

abnormality in function it has: affecting inhibition of thrombin, affecting the binding to heparin, 

or affecting both. More than 80 genetic abnormalities (missense, nonsense, deletions) were 

reported to cause AT deficiency.91 more than half of the patients with hereditary AT deficiency 

Have been reported to suffer from VTE at an age less than 40 years.92 No reports are present 

on cases of homozygous AT deficiency, suggesting it is incompatible with life to have 

complete absence of AT in the blood.93 

E)  Protein C and protein S deficiency 

Protein C is a vitamin K dependent anticoagulant protein that, once activated by thrombin, will 

inactivate factors VA and VIIIa, thereby inhibiting the generation of thrombin.94 additionally, 

activated protein C stimulates the release of t-PA. It is produced in the liver and is the dominant 

endogenous anticoagulant with an eight-hour half-life. Protein C deficiency has a prevalence 
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of 1 in 200–300 with more than 150 mutations and an autosomal dominant inheritance.94 95 

Protein S is also a vitamin K dependent anticoagulant protein that is a cofactor to activated  

protein C. The actions of protein S are regulated by complement C4b binding protein and only  

the free form of protein S serves as an activated protein C cofactor.96 Additionally, protein S 

appears to have independent anticoagulant function by directly inhibiting procoagulant  

enzyme complexes.95 The prevalence of protein S deficiency is about 1: 500 with an autosomal 

dominant inheritance. 

Clinically, protein C and S deficiencies are essentially identical. With homozygous protein C 

and S deficiencies, infants typically will succumb to purpura fulminant, a state of unrestricted  

clotting and fibrinolysis. In heterozygotes, venous thrombosis may occur at an early age 

especially in the lower extremity.97 Thrombosis may also occur in mesenteric, renal, and 

cerebral veins. 

F) Activated protein C resistance  

Activated protein C resistance is a form of hereditary thrombophilia in which active coagulation 

factor V is more resistant to inactivation by activated protein C. This leads to increased  

thrombin generation as well as decreased activated protein C anticoagulant activity. The most  

common cause of activated protein C resistance is a mutation in the factor V gene that causes 

one amino acid to replace another in the gene product, also known as factor V Leiden 98 99. 

Heterozygotes for factor V Leiden have a doubled risk of DVT, but no increase in risk of PE, 

100 whereas homozygotes have an increased risk of both DVT and PE.100. Activated protein 

C resistance can also be an acquired hypercoagulable state, for example in users of oral 

contraceptives.101 

G) Prothrombin mutation 

Prothrombin (Factor II) is a zymogen synthesized in the liver and dependent on vitamin K. 

When prothrombin is activated, it forms thrombin (Factor IIa). A single mutation where adenine 

is substituted for guanine occurs at the 20210 position. The mechanism for increased thrombotic 

risk is not well understood, but individuals with this genetic variant have supra normal levels 

of prothrombin. The mutation is inherited as an autosomal dominant trait and is associated with 

both arterial and venous thrombosis. Clinically, patients may present with deep venous 

thrombosis of the lower extremity, cerebral venous thrombosis, as well as arterial thrombosis.  

The risk of thrombosis increases in the presence of other genetic coagulation defects and with 

acquired risk factors. 102 103 
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H) Hyperhomocysteinemia  

Homocysteine is an amino acid formed during the metabolism of methionine and may be 

elevated secondary to inherited defects in two enzymes that are part of the conversion of  

Homocysteine to cysteine. The two enzymes involved are N5, N10–methylene 

tetrahydrofolate reductase (MTHFR) or cystathionine beta-synthase. Hyperhomocysteinemia 

has been shown to increase the risk of atherosclerosis, atherothrombosis, and venous 

thrombosis. Elevated plasma Homocysteine levels cause various dysfunctions of endothelial 

cells leading to a prothrombotic state. Hypercoagulable syndromes include inherited and 

acquired thrombophilia. The former is discussed in detail in the article by Weitz in this issue. 

The latter includes the antiphospholipid syndrome, heparin-induced thrombocytopenia, 

acquired dysfibrinogenemia, myeloproliferative disorders, and malignancy. 

Myeloproliferative disorders and malignancy are described elsewhere in this article. 

Regarding the antiphospholipid syndrome, antiphospholipid antibodies are associated with 

both arterial and venous thrombosis.104 The most commonly detected subgroups of 

antiphospholipid antibodies are lupus anticoagulant antibodies, anticardiolipin antibodies 

and anti-b2- glycoprotein I antibodies.105 DVT, the most common manifestation of the 

antiphospholipid syndrome, occurs in 29% to 55% of patients with the syndrome, and about 

half of these patients have pulmonary emboli.106 The risk of heparin-associated  

thrombocytopenia is more duration related than dose related. Heparin-associated 

thrombocytopenia occurs more frequently with unfractionated heparin when used for an 

extended duration than with LMWH used for an extended duration. When used for 

prophylaxis, there was a higher prevalence of heparin-associated thrombocytopenia in those 

receiving unfractionated heparin (1.6%, 57 of 3463) than in those receiving LMWH 

(0.6%, 23 of 3714).107 However, treatment resulted in only a small difference in the 

prevalence of heparin associated thrombocytopenia comparing unfractionated heparin 

(0.9%, 22 of 2321) with LMWH (0.6%, 18 of 3126).107 Acquired dysfibrinogenemia occurs 

most often in patients with severe liver disease. The impairment of the fibrinogen is a 

structural defect caused by an increased carbohydrate content impairing the polymerization 

of the fibrin, depending on the degree of abnormality of the fibrinogen molecule.108 
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IV – 3 ACQUIRED RISK FACTORS  

A) Age  

Age is a strong risk factor for VTE. As previously described, the incidence of VTE increases 

markedly with age.109 about 60% of all VTE events occur in persons aged 70 years and above. 

One reason for the association between advancing age and risk of VTE is that elderly persons  

tend to have a higher burden of provoking factors and risk factors for VTE when compared 

to younger persons. Institutionalization, surgery and cancer are all more common in older 

persons compared to younger persons.110 Age is also associated with changes in coagulation 

factors levels, for example levels of coagulation factor VIII and activated coagulation factor 

VII increase with age.111 Muscle strength declines with age, and it is probable that this overall 

decline also affects the function of the veno-muscular pumps. Venous compliance decreases 

with increasing age. Moreover, venous valve thickness increases with age. This could be one 

mediator of the association between age and risk of VTE.112 

B) Antiphospholipid antibodies 

Lupus anticoagulants, anticardiolipin antibodies and anti-beta 2-glycoprotein I antibodies are 

collectively known as antiphospholipid antibodies. The presence of antiphospholipid 

antibodies can be associated with increased risk of VTE. Antiphospholipid antibodies can 

occur in conjunction with autoimmune conditions, such as systemic lupus erythematosus, or 

as an isolated phenomenon.113 in patients with systemic lupus erythematosus, there is an 

association between presence of antiphospholipid antibodies and increased risk of VTE with 

an OR of 5.6 for the association between lupus anticoagulants and risk of VTE. The 

association between anticardiolipin antibodies and risk of VTE is weaker (OR 2.2).114 in a 

meta-analysis where the vast majority of study participants did not have systemic lupus 

erythematosus, there was an association between lupus anticoagulants and risk of VTE with 

ORs between 5 and 16 in different studies.115 the association between anticardiolipin 

antibodies and risk of VTE in persons without systemic lupus erythematosus is debated. 

The aforementioned 12 meta-analysis concluded that there is a possible association between 

anticardiolipin immunoglobulin G antibodies in medium or high titers and risk of VTE, 115 

whereas two prospective population- based studies found no association between 

anticardiolipin antibodies and risk of VTE.116 
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C) Smoking  

Several studies have reported an association between smoking and increased risk of VTE.117 

The risk of VTE seems to increase with exposure to smoking, measured as number of pack- 

years.118 The smoking-related increase in risk of VTE is thought to be driven by an association 

between smoking and an increased risk of provoked VTE events.119 For example, smoking is 

associated with an increased risk of cancer in many different organs, and cancer is an important 

provoking factor for VTE. 120 

D) Obesity 

Obesity is associated with increased risk of death, as well as increased risk of a range of  

cardiovascular events such as myocardial infarction, stroke, heart failure and atrial fibrillation 

121 A higher body mass index is also associated with increased risk of VTE. The association 

between the metabolic syndrome and risk of VTE seen in some studies is attributable to 

obesity.122 possible mechanisms for the association between obesity and increased risk of VTE 

could be the association between obesity and development of an inflammatory and 

prothrombotic state, 123 increased intra-abdominal pressure 124 and altered venous 

hemodynamics of the lower limbs. A Mendelian randomization study showed an association 

between an obesity- specific genetic locus and DVT complicated by PE. These findings 

indicate that there may be a causal association between obesity and risk of VTE.125 Body 

height also influences venous pressure physiology, 126 and there seems to be a synergistic 

effect of tall stature and obesity on the risk of VTE.127 

 

IV – 4 MEDICAL ILLNESS 

 

A) Inflammatory bowel desease  

The incidence of VTE among hospitalized medical patients with ulcerative colitis was 1.9%and 

the incidence with Crohn disease was lower (1.2%). Among medical patients who had neither 

ulcerative colitis nor Crohn disease the incidence was 1.1%.128 the relative risk of VTE among 

Patients with ulcerative colitis compared with patients who did not have inflammatory bowel 

disease was 1.9 and with Crohn disease it was 1.2. Among patients younger than 40 years with 

ulcerative colitis, the relative risk of VTE compared with patients who did not have 

inflammatory bowel disease was 2.96 and in patients younger than 40 years with Crohn disease 

the relative risk was 2.23.128 
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B) Liver disease 

Patients with chronic liver disease (both alcoholic and nonalcoholic) seem to have a lower 

risk of PE than patients without liver disease,129 but data are inconsistent.130 Chronic liver 

disease may result in impaired production of vitamin-K dependent procoagulant factors.131 

However, decreased production of vitamin-K dependent endogenous anticoagulants, such as 

protein C, protein S, and antithrombin III, may counter the hypercoagulability in such 

patients.131 Other prothrombotic factors may counteract the impaired production of vitamin K 

dependent procoagulant factors including lupus anticoagulant, activated protein C resistance, 

PT20210A mutation, Factor V Leiden, MTHFR mutation, and increased levels of factor 

VIII.132 Based on data from the National Hospital Discharge Survey, among 4,927,000 

hospitalized patients with chronic alcoholic liver disease from 1979 to 2006, the prevalence of 

VTE was 0.6% and among 4,565,000 hospitalized patients with chronic nonalcoholic liver 

disease it was 0.9%. The prevalence of VTE was higher in those with chronic alcoholic liver 

disease than with nonalcoholic liver disease, but the difference was small and of no clinical 

consequence.129 Both showed a lower prevalence of VTE than in hospitalized patients with 

most other medical diseases. It may be that both chronic alcoholic liver disease and chronic 

Nonalcoholic liver disease have protective antithrombotic mechanisms although the 

mechanisms differ. 

 

C) Hypothyroidism 

Among 19,519,000 hospitalized patients with a diagnosis of hypothyroidism from 1979 to 

2005, 119,000 (0.61%) had PE. DVT was diagnosed in 1.36% of hypothyroid patients. The 

relative risk for PE in patients with hypothyroidism was highest in patients younger than 40 

years and the relative risk for DVT was also highest in patients younger than 40 years.  

Hyperthyroidism was not associated with an increased risk for VTE.133 

 

D) Rheumatoid arthritis  

Rheumatoid arthritis is not generally considered a risk factor for VTE, although abnormalities  

of coagulation factors have been found in patients with rheumatoid arthritis.134 Among 

4,818,000 patients hospitalized in short-stay hospitals from 1979 to 2005 with rheumatoid  

arthritis who did not have joint surgery, the incidence of PE was 2.3%, and the relative risk of  

VTE compared with those who did not have rheumatoid arthritis was 1.99. Among patients 

younger than 50 years the relative risk was higher (2.13).135 
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E) Diabetes mellitus 

Among 92,240,000 patients with diabetes mellitus hospitalized from 1979 to 2005, 

1,267,000 (1.4%) had VTE.136 The relative risk for VTE was increased only in patients 

younger than 50 years and was highest in patients aged 20 to 29 years. In patients with 

diabetes mellitus who did not have obesity, stroke, heart failure, or cancer, compared with 

those who did not have diabetes mellitus and did not have any of these comorbid conditions, 

the relative risk for VTE was 1.52 in patients aged 20 to 29 years and 1.19 in patients 30 to 

39 years. In older patients, the relative risk of VTE in patients with diabetes mellitus was not 

increased. Among all adults with diabetes mellitus, the relative risk of VTE was 1.05.136 

F) Human immunodeficiency virus 

 

Among 2,429,000 patients older than 18 years hospitalized in short-stay hospitals from 1990 

through 2005 with human immunodeficiency virus (HIV) infection; the prevalence of VTE 

was 1.7%. The prevalence of VTE in patients aged 30 to 49 years was also 1.7%, but the 

relative risk compared with patients who did not have HIV infection was higher (1.65).137 

 

G) Nephrotic syndrome 

 

From 1979 to 2005, 925,000 patients were discharged from short-stay hospitals with 

nephrotic syndrome and 14,000 (1.5%) had DVT (relative risk 5 1.72). In patients aged 18 to 

39 years the relative risk for DVT was 6.81. Renal vein thrombosis was so uncommon that 

too few were reported to calculate its prevalence. Therefore, PE, if it occurs, is likely to be 

due to emboli from the lower extremities and not the renal vein.138 

H) Sickle cell disease 

Sickle cell disease does not seem to be a risk factor for DVT / Among 1,804,000 patients 

hospitalized in short-stay hospitals with sickle cell disease from 1979 to 2003, 11,000 

(0.61%) had a discharge diagnosis of DVT, which was not more than in African Americans 

without sickle cell disease (0.81%). Among patients with sickle cell disease, a discharge 

diagnosis of PE was made in 0.50% compared with 0.33% who did not have sickle cell 

disease. Regarding patients younger than 40 years, 0.44% had PE, whereas among patients 

who did not have sickle cell disease, 0.12% had PE.139 The higher prevalence of apparent PE 

in patients with sickle cell disease compared with African American patients the same age 
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who did not have sickle cell disease, and the comparable prevalence of DVT in both groups, 

is compatible with the concept that thrombosis in situ may be present in many. 

I) Systemic lupus erythematosus 

Systemic lupus erythematosus is believed to be independently associated with the risk of  

developing DVT. The odds ratio for DVT in patients with systemic lupus erythematosus, 

compared with those without it, was 4.3. 140 

J) Behest disease 

Behcet disease is a rare multisystem inflammatory disorder of unknown cause. VTE occurs 

in about one-fifth of patients with Behcet disease.141 

K) Paroxysmal nocturnal hemoglobinuria 

Review of 13 retrospective studies of patients with paroxysmal nocturnal hemoglobinuria  

showed a 30% prevalence of venous thrombotic events in patients from Western nations. 

The majority was within the hepatic and mesenteric veins.142 

L) Sepsis 

Initiation of coagulation takes place when TF is exposed, such as by fibroblasts, when there 

is tissue damage or by cytokine-stimulated monocytes and endothelial cells, as in sepsis. 

While TF is the major initiator of coagulation, endotoxin, foreign bodies, and negatively 

charged particles may initiate coagulation via contact system activation. TF binds to factor 

VIIa, and this complex (TF: VIIa) may then activate factor X and factor IX. Factor Xa, 

associated with factor VA, forms the prothrombinase complex, which subsequently turns 

prothrombin into thrombin. The relationship between coagulation and inflammation is 

complex and, as yet, not completely understood. It is known that blood clotting not only 

leads to fibrin deposition and platelet activation, but it also results in vascular cell activation, 

which contributes to leukocyte activation145. On the other hand, inflammation can induce TF 

expression in monocytes, via nuclear factor kappa-B (NF-kB) activation, thus initiating 

coagulation144. Examples of this interaction are readily seen. First, leukocytes are found at 

relatively high concentrations in venous thrombi, and leukocytes and activated platelets can 

form rosettes mediated by P-selectin expression on the surface of the activated platelet.146 

These microscopic observations are probably elicited from the actions of thrombin, which 

can activate platelets and endothelium, increasing the surface expression of P-selectin.147 P- 

electin is the primary initial mediator of leukocyte-endothelial cell rolling and is critical for 



 
 

28 

 

leukocyte adhesion. Second, TF: VIIa and factor Xa have been shown to activate cells and 

generate responses similar to those mediated by thrombin.145 Third, GAG and TM expression 

on cell surfaces are inhibited by inflammatory cytokines and lipopolysaccharide (LPS),148 

thus blocking the augmentation of AT action by GAG, and APC formation by TM. 
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CHAPTER 2: THE NEW RECOMMENDATIONS FOR THE 

MANAGEMENT OF VENOUS THROMBOEMBOLIC 

DISEASE 
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I - European Society for Vascular Surgery (ESVS) 2021 Clinical Practice 

Guidelines on the Management of Venous Thrombosis. 

I – 1 GENERAL ASPECTS 

 

The European Society for Vascular Surgery (ESVS) has developed a series of clinical practice 

guidelines for the care of patients with vascular diseases. Their aim is to assist clinicians in 

selecting the best management strategies to achieve optimal patient outcomes. 

These are the first ESVS guidelines on venous thrombosis. In 2017, the ESVS Guidelines 

Committee (GC), initiated a process to develop these guidelines. The present guideline 

document addresses acute deep vein thrombosis (DVT) of the lower extremity (unless otherwise 

stated), upper extremity DVT (UEDVT), superficial vein thrombosis (SVT), and thrombosis 

in unusual sites. The guideline document also covers topics in addition to treatments, including 

investigations and health economics, and includes special patient populations. The topic of 

venous thrombosis is large and therefore the remit of the guideline has been limited to 

conditions and situations likely to be commonly encountered by clinical teams/end users 

managing patients with venous thrombosis and others exposed to this condition. Furthermore, 

all recent ESVS guidelines have considered the patient’s perspective the recommendations  

represent the best available knowledge at the time of publication.149 

I – 2 WEIGHING THE EVIDENCE  

To define the current guidelines, members of the GWC reviewed and summarized the relevant  

peer reviewed published literature. Conclusions were drawn based on the available scientific 

evidence. In keeping with other published ESVS guidelines, the clinical practice 

recommendations in this document are presented using the European Society of Cardiology 

grading system. For each recommendation, the letter A, B, or C indicates the level of current 

Evidence guiding the recommendation. 
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Table 1: levels of evidence. 

 

Depending on whether the recommendation is strongly supportive of an intervention, weakly 

supportive, or strongly against an intervention, each recommendation is categorized as either 

Class I, IIa/IIb, or III. 

 

Table 2: classes of recommendations. 

 

 

Recommendation 1: 

When deep vein thrombosis is suspected, a clinical assessment of the pre-test probability 

is recommended as part of the diagnostic process. Class I level C 

Recommendation 2: 

All healthcare professionals involved in the diagnosis of deep vein thrombosis should use 

a validated diagnostic pathway. Class I level C 



 
 

32 

 

Table 3: Wells score for the prediction of lower extremity deep vein thrombosis. 

 

 

Recommendation 3: 

For patients with suspected deep vein thrombosis requiring imaging, ultrasound is 

recommended as the first modality. Class I level C 

Recommendation 4: 

For patients with suspected deep vein thrombosis with a likely pre-test probability and negative 

compression ultrasound scanning, repeat ultrasound assessment should be considered after 5e7 

days. Class IIa level C 

Recommendation 5: 

For patients with suspected proximal deep vein thrombosis where ultrasound assessment is 

Inconclusive or not feasible, computed tomography venography, magnetic resonance 

venography, or venography should be considered . Class IIa level C 

Recommendation 6: 

When performing ultrasound imaging in patients with suspected calf deep vein thrombosis, 

whole leg ultrasound is recommended. Class I level C 

Recommendation 7: 
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For patients with deep vein thrombosis, routine investigation for occult pulmonary embolism 

in the absence of symptoms or signs is not recommended. Class III level C 

Recommendation 8: 

For patients with unprovoked deep vein thrombosis, clinical examination and sex specific 

cancer screening, as opposed to routine extensive screening, for occult malignancy is 

recommended. Class I level A 

Recommendation 9: 

For patients with provoked deep vein thrombosis, thrombophilia testing is not recommended 

Class III level C 

Recommendation 10: 

For patients with unprovoked deep vein thrombosis, routine testing for inherited  

thrombophilia’s is not recommended. Class III level C 

Recommendation 11: 

For patients with unprovoked deep vein thrombosis and a family history of venous 

thromboembolism in a first degree relative, testing for hereditary thrombophilia should be 

considered. Class IIa level C 

Recommendation 12: 

For patients with unprovoked deep vein thrombosis, testing for antiphospholipid antibodies 

should be considered if a decision to stop anticoagulation is contemplated. Class IIa level C 

 

 

Table 4: Definition of transient or persistent provoked risk factor for deep vein thrombosis. 
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Figure 5: Flowchart of recommendations for the diagnosis and investigation of deep vein 

thrombosis (DVT). 

Recommendation 13: 

For patients with suspected lower limb superficial vein thrombosis, a whole leg ultrasound 

scan is recommended to determine thrombus extent and exclude asymptomatic deep vein 

thrombosis. Class I Level B 

Recommendation 14: 

For patients with lower limb superficial vein thrombosis, acute superficial venous intervention  

is not recommended. Class III Level C 

Recommendation 15: 

For patients with suspected upper extremity deep vein thrombosis, ultrasound is recommended 
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as the initial imaging investigation. Class I Level C 

Recommendation 16: 

In most patients with symptomatic primary upper extremity deep vein thrombosis, early 

thrombus removal is not recommended. Class III Level C 

Recommendation 17: 

The management of children with deep vein thrombosis should be guided by clinicians with 

specific expertise in pediatric thrombosis and hemostasis. Class I Level  

Recommendation 18: 

For patients with proximal deep vein thrombosis, use of below knee compression stockings 

should be considered in order to reduce the risk of post-thrombotic syndrome. 

Class IIa Level A  

Recommendation 19: 

For patients with proximal deep vein thrombosis and with limited symptoms and signs, as 

described in the Villalta score, it is recommended to limit the use of below knee stockings to 

six or 12 months.154 Class I Level A 

Table 5: The Villalta scale and its interpretation for post-thrombotic syndrome (PTS). 

 

 

 



 
 

36 

 

II - Good practice guidelines for the management of venous thromboembolic 

disease in adults (French Language Pneumology Society) 2019 

These recommendations are based on an exhaustive and systematic review of the literature, 

including meta-analyses. All of the data and analyses are detailed in the supporting 

documentation, which led to the development of recommendations graded according to the 

"Grade" method.  

In summary, the level of evidence from studies is evaluated based on quality (high: randomized 

controlled trials, meta-analyses; low: cohort studies, case-control studies, diagnostic studies) 

and the importance of the effect and outcome criteria, resulting in a high grade (1 or 

"recommendation") with a high level of evidence or a low grade (2 or "suggestion") with a low 

level of evidence. Each grade is divided into positive action ("prescribe" or "do") or negative 

action ("do not prescribe" or "do not do"). Four grades are defined as follows: 

 

- Grade 1+: strong and positive recommendation, "it is recommended  to do or prescribe"; 

- Grade 2+: optional and positive recommendation, "it is suggested to do or prescribe"; 

- Grade 1-: strong and negative recommendation, "it is recommended not to do or prescribe"; 

- Grade 2-: optional and negative recommendation, "it is suggested not to do or prescribe". 

1 - Some recommendations from the guideline of good practice for venous 

thromboembolic. 

R1 - It is recommended to consider the hypothesis of a pulmonary embolism (PE) in the 

presence of suggestive symptoms, particularly unexplained dyspnea or chest pain that cannot 

be attributed to another diagnosis (grade 1+). 

 

R2 - It is recommended not to investigate the hypothesis of a PE in the absence of any 

respiratory or hemodynamic symptoms, either permanent or transient (dyspnea, chest pain, 

discomfort, etc.) suggestive of a PE (grade 1- ). 
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R3 - It is suggested to use the PERC rule to exclude a PE, except during pregnancy and 

postpartum, provided that the patient has a low clinical probability of PE, which is evaluated 

implicitly by the clinician (grade 2+). 

R5 - It is suggested to use the Geneva score with a 3-level probability stratification (low, 

intermediate, high) for non-hospitalized patients instead of a 2-level probability stratification 

(unlikely, likely) (grade 2+). 

 

R130 - It is recommended to determine the provoked or unprovoked nature of a first episode of 

venous thromboembolism (VTE) when assessing the risk of recurrence (Table 12), regardless 

of any known biological risk factors (grade 1+). 

 

R131 - In patients with a first episode of provoked VTE caused by a major transient risk factor, 

systematic screening for occult cancer is not recommended (grade 1- ). 

 

R132 - In patients with a first episode of unprovoked VTE, the following is recommended: 

- Conduct a careful physical examination and obtain personal and family history of neoplasms, 

and repeat this evaluation during the first six months of follow-up. Investigations should be 

guided by any observed abnormalities (grade 1+). 

- In addition to standard anticoagulant treatment monitoring (blood tests for electrolytes and 

creatinine, liver function tests), perform a chest X-ray (if a thoracic CT scan was not performed 

for the diagnosis of PE), complete blood count, and serum calcium (grade 1+). 

- Update recommended screening in the general population (grade 1+): perform a cervical 

smear test for all women, mammography after age 50, and a PSA test for all men over 50, unless 

these tests were performed in the previous year. 

- Other investigations should be guided by the results of the initial tests (grade 1+). 

 

R133 - In patients with a first episode of unprovoked VTE and a normal complete blood count, 

it is suggested not to test for mutations associated with myeloproliferative disorders, except in 



 
 

38 

 

cases of atypical site thrombosis such as splanchnic, upper limb, or cerebral thrombosis (grade 

2- ). 

R134 - In patients with an unprovoked recurrent VTE (i.e., ≥ 2 events) despite well-conducted 

anticoagulant therapy: 

 

- It is recommended to search for cancer by conducting the same tests as during the first episode 

(grade 1+). 

- It is suggested to actively search for occult cancer (JAK2 mutation, thoraco-abdomino-pelvic 

CT scan and/or PET scan, etc.) (Grade 2+). 

- Other investigations should be guided by the results of the initial tests (grade 1+). 

R137 - Systematic testing for inherited thrombophilia after a first episode of VTE is not 

recommended (grade 1- ). 

 

R138 - Testing for inherited thrombophilia is not recommended in patients with a first episode 

of proximal DVT or PE after age 50, regardless of whether the thrombosis is provoked or 

unprovoked (grade 1-). 

 

R139 - It is suggested to perform testing for inherited thrombophilia in the following situations: 

 

- In patients with a first unprovoked episode of proximal DVT or PE before the age of 50 and 

with a first-degree family history of thrombosis (grade 2+). 

- In patients with recurrent venous thromboembolism (at least one episode of proximal DVT or 

PE and at least one unprovoked episode before age 50) (grade 2+). 

- In patients with unprovoked venous thrombosis in atypical sites (splanchnic, upper limb, 

cerebral) (grade 2+). 
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R140 - In other situations, given the complexity of analyzing medical records and potential 

therapeutic consequences, it is suggested to seek the advice of a multidisciplinary expert 

thrombosis center (grade 2+). 

 

R141 - When testing for inherited thrombophilia is indicated, it is suggested to search for the 

following abnormalities in a specialized laboratory, between the 3rd and 6th month after the 

diagnosis of thrombosis: deficiencies in AT, PC, PS, Leiden mutations of FV and G20210A of 

FII (grade 2+). 

 

R142 - In case of inhibitor deficiency (AT, PC, PS), it is suggested to determine the phenotype 

precisely and even the genotype (grade 2+). 

 

R143 - It is suggested to test asymptomatic relatives for inherited thrombophilia in case of 

severe inherited thrombophilia in the proband (deficiency in AT, PC, PS, double heterozygote 

and homozygote FV and FII) (grade 2+). 

 

R144 - When testing asymptomatic relatives for inherited thrombophilia is indicated, it is 

recommended to refer the subject to an accredited expert thrombosis center (grade 1+). 

 

R145 - When testing asymptomatic relatives for inherited thrombophilia is indicated, it is 

suggested to limit testing initially to the abnormality identified in the probed (AT, PC, PS, or 

double heterozygote or homozygote FV Leiden and FII G20210A). If the abnormality is found, 

it is suggested to perform a complete thrombophilia workup (grade 2+). 
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CHAPTER 1: REPRESENTATION OF THE STUDY 
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I – PROBLEMATIC AND OBJECTIVES OF THE STUDY  

I - 1 PROBLEMATIC OF STUDY 

Management of VTE involves multiple specialists, including internists, cardiologists, 

hematologists, and neurologists, who are responsible for screening, coordinating care, long-

term follow-up, and therapeutic management of VTE.  

While the etiological investigation is essential for proper management of VTE, as it allows 

for the adaptation of the duration of anticoagulant treatment, the etiological assessment 

remains complex and difficult to perform on an outpatient basis.  

No study has been conducted in Algeria on the evaluation of the clinical practice of specialist 

physicians in the face of venous thrombophilia. 

The evidence suggests that many doctors who are not familiar with the management 

recommendations have difficulties in prescribing a comprehensive etiological assessment, 

which includes the search for an occult cancer.  

All of these elements raise questions about the practices of specialist physicians in the Algeirs 

region regarding the etiological assessment of VTE compared to the 2019 recommendations.  

• What are the current practices of specialist physicians in the Algeirs region regarding 

the prescription of etiological assessments for VTE, and how do these practices compare 

to the 2019 recommendations? 

• How knowledgeable are doctors in the Algerian region about the latest updates in 

recommendations for prescribing etiological assessments for VTE, and how does this 

knowledge vary by age, duration of work, and mode of work?  

It is necessary to assess these shortcomings and implement tools to facilitate the dissemination 

of these recommendations and thus facilitate the management of VTE. 

I – 2 THE MAIN OBJECTIVE  

a descriptive and observational study was conducted with the main objective of analyzing the 

practices of specialists’ practionners in the Algeirs region regarding the prescription of the 

etiological assessment, specifically the search for occult cancer and biological thrombophilia.  

 I – 3 THE SOCONDARY OBJECTIVES  

The secondary objectives of this study are to describe the practice of  specialists’ practitioners 

in the Algeirs region regarding the etiological assessment of VTE, including the search for 

risk factors (BRF) and occult cancer. The specific objectives are: 
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- Identify the BRFs searched for when a thrombophilia assessment is prescribed. 

- Understand in what clinical circumstances the thrombophilia assessment is prescribed in the 

presence of VTE. 

- Evaluate how the result of the thrombophilia assessment conditions the management of VTE. 

- Identify the situations that require a search for occult cancer and the first-line examination 

for this search. 

 

These objectives will help to better understand the practices of specialists’ doctors in the 

region. 
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II – METHODS  

It is a descriptive observational epidemiological study, in the form of a declarative survey of 

specialist practitioners in the Algeirs region  

 

Population: only Internalist; hematologist; neurologist; and cardiologist were included 

likewise, general practitioners practicing vascular medicine were not included in the study so 

as not to bias the survey responses. Finally, all incomplete responses were excluded from the 

analysis. 

 

Data collection: Questionnaires were distributed in the offices of a large number of doctors. A 

part of the selected doctors was contacted by telephone where they were offered in the event of 

acceptance, either a subsequent telephone interview, or an email with the computerized 

questionnaire (site Google forms.com) and in Word format. All questionnaires were completed 

anonymously. The responses were filed in an Excel spreadsheet and IBM SPSS statistics 22 

The questionnaire was divided into 3 parts: 

A first part on the general data of the doctors interviewed (sex, age, method of exercise, year of 

start of exercise, estimation of knowledge on the subject, training on the subject, and frequency 

of confrontation with VTE). 

A second part on the search for occult Cancer, risk factors, prescription of the thrombophilia 

assessment, and biological (PC, PS, antithrombin, mutation of coagulation factors) parameters 

were proposed. With the possibility multiple choice answers, A first closed question was 

established on their probability of prescribing this assessment in the face of a VTE (Yes / No), 

a question in major risk factors, search for idiopathic cancer (provoked / unprovoked VTE, 

before / after 50 years and recurrence) and First-Intention Examinations for Occult Cancer. 
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A third part on care. Several clinical (personal or family ATCD of VTE, idiopathic VTE, 

provoked VTE, clinical context) and biological (FV or FII mutation in heterozygous, 

homozygous). The questions were closed (yes or no).  

 

 

Statistical analyzes: The doctors were drawn FRANTS FANON hospital, FABOUR hospital, 

MUSTAPHA BACHA hospital and liberal practitioners in Blida and DOUERA region. A 

sample of 100 doctors from each department was selected. In order to be the most representative 

of the population of the Algeirs region, the Proportion of doctors practicing by department has 

been respected 47% from FRANTZ FANON (15% Internalist, 7% hematologist, 15% 

neurologist and 10% cardiologist.), 10 % from FABOUR hospital (internal medicine),18% from 

DOUERA and 25% from MUSTAPHA BACHA hospital. The data were classified by 

Microsoft EXCEL® 2013 the quantitative variables were represented in numbers and 

percentages. 
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CHAPTER 2: RESULTS 
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I - DEMOGRAPHIC DATA  

Table 6: Demographic data of the sample study. 

DEMOGRAPHIC QUESTIONS             Percent          

GENDER OF DOCTORS Female 58% 

Male 42% 

AGE OF DOCTORS 30 years and less 43% 

30 to 40 years 26% 

40 to 60 years 27% 

60 years above 4% 

HOW LONG HAVE YOU 

PRACTICING MEDECINE? 

10 years and less 44% 

10 to 20 years 30% 

20 years above 26% 

EXCERCISE MODE Liberal  32% 

Hospital  46% 

Mixed 22% 

 

From the table (6), we found that the highest percent of the total sample were female by (58%), 

while male were (42%) of the total sample.  

 

About age, they were (30 years or less) by 43% of the total sample, followed by 27% for (40 to 

60 years), 26% for (30 to 40 years) and 4% for (60 years above) with average age 35, 9 years. 

 

About ancientity, the highest percent was for (10 years or less) by 44% of the total sample, 

followed by (10 to 20 years) with 30% of the total sample, while 26% of the total sample were 

20 years above. 

 

About exercise mode, the highest percent was for (hospital doctors) by 46 of the total sample, 

followed by (liberal doctors) with 32% of the total sample, while 22% of the total sample had 

a mixed exercise 
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II- DESCRIPTION OF THE KNOWLEDGE OF DOCTORS CONCERNING THE 

PRESCRIPTION OF ETIOLOGICAL ASSESSMENT OF VTE. 
 

II – 1 Assessing doctor’s Knowledge of Best Practice Recommendations for the 

Management of Venous Thromboembolic Disease 

 

Figure 6:  A relative circle representing the percent of doctor’s who are familiar with the 

recommendations. 

In the sample, 53% of doctor’s are not familiar with the 2019 recommendations. It was known 

only by 47% of doctors 

 

II – 2 the knowledge of doctors about major risk factor of venous thromboembolism  

 

From figure 7, we found that 100% of doctors in the sample considered the surgery as a major 

risk factor followed by 93% (anti phospholopid syndrome), 76% for (active cancer) and 73% 

for (pregnancy and postpartum), while only 48% of all doctors taught inflammatory bowel 

desease as a major risk factor. 

The next figure shows these results. 
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Figure 7: major risk factor of venous thromboembolism. 

 

II – 3 clinical cases, thrombophilia assessment 

  
A) 65-year-old patient who has never had a VTE; but her sister had a prothrombin 

mutation without thromboembolic event, is there any indication to look for this 

deficit? 

 

Figure 8: search for prothrombin mutation. 

In the sample, 41% of doctors answered by (YES), while 59% answered by (NO).  
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B) Would you have carried out a thrombophilia assessment on the same patient? If 

you knew that her sister, a prothrombin mutation carrier, decided from a 

pulmonary embolism 20 years ago. 

 

 

  Figure 9: prescription of thrombophilia assessment  

In the sample, the majority of doctors (94%) answered by (YES). 

 

C) What assessment would you suggest to a 43-year-old patient who presented a first 

episode of unprovoked proximal venous thrombosis knowing that his brother is a 

carrier of a homozygous factor V mutation? 
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Figure 10: the most thrombophilia assessment requested. 

In the sample, 82% of doctors achieve a full thrombophilia assessment. 

 

D) Would you prescribe a thrombophilia assessment to a 15-year-old girl with no 

history of VTE who wants to take estrogen – progestogen pills? 

 

Figure 11: prescription of thrombophilia assessment before prescribing of estrogen-

progestogen pills. 

In the sample, the majority of doctors 84% answered by (NO). 

 

E) In the same girl whose mother is suffering from antithrombin deficiency would 

you have looked for abnormalities in the thrombophilia assessment before 

prescribing estrogen-progestogen contraception? 
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Figure 12: prescription of thrombophilia assessment before prescribing of estrogen-

progestogen pills in case of antithrombin deficiency. 

In the sample, 83% of doctors answered by (YES). 
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III - DESCRIPTION OF THE CLINICAL PRACTICE OF DOCTORS CONCERNING 

THE PRESCRIPTION OF ETIOLOGICAL ASSESSMENT OF VTE. 

 

      III – 1 the frequency of patient management for venous thromboembolism  

 

Figure 13: the frequency of patient management for venous thromboembolism  

The majority of doctors in the sample were confronted every month or every 3 months with a 

patient presenting with a venous thromboembolic disease, respectively 74 (74%) and 14 (14%). 

 

III – 2 Practionners Comfort with Etiological Assessment Prescription for Venous 

Thromboembolism (VTE). 

 

Figure 14: practionners Comfort with Etiological Assessment Prescription for Venous 

Thromboembolism (VTE).  
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All the doctors felt comfortable with the prescription of the etiological assessment of venous 

thromboembolic disease. 

III – 3 Referring Patients with venous thromboembolism to Specialists. 

 

Figure 15: histogram represent the frequencies of referring patients to specialists. 

In the sample, 41% of doctors didn’t refer patients to a medical specialist, while 32% and 27% 

answered respectively by sometimes and often.   

 

III – 4 prescription of etiological assessment for provoked VTE  

 

Table 7: prescription of etiological assessment in the case of provoked VTE 
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DO YOU REFER YOUR PATIENTS TO A SPECIALIST? NEVER

DO YOU REFER YOUR PATIENTS TO A SPECIALIST? OCCASIONALLY

DO YOU REFER YOUR PATIENTS TO A SPECIALIST? OFTEN

 Frequency                       Percent 

YES 68 68.0% 

YES EXCEPT FOR PATIENTS UNDER 30 

 

  4 4.0% 

YES EXCEPT FOR PATIENT AMONG 30 

YEARS 

4                                                      4.0% 

  NO   18 18.0% 

OCCASIONALLY 6 6.0% 

Total   100 100.0% 
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In the case of provoked VTE, 68 (68%) doctors who participated declared that they achieved 

an etiological assessment. 

III – 5 Use of validated scores for the prediction of venous thromboembolism 

 

Table 8: use of validated scores for the prediction of venous thromboembolism.  

 FREQUENCY PERCENT 

 
DO YOU USE THE SCORE METHOD IN YOUR 

EXAMS? 

YES 42 42% 

NO 58 58% 

TOTAL 100 100% 

 

Table 9: Scoring Systems for Predicting Venous Thromboembolism. 

 

 FREQUENC

Y 
PERCENT 

 

 

WICH SCORE 

YOU USE ? 

PERC 0 0% 

WELLS 23 23% 

REVISED  

GENEVA 

19 19% 

TOTAL 42                              42% 

 

In the sample, we found that 58% of doctors didn’t use a validated diagnostic pathway. While 

42% of doctors use a validated score, 23% for (wells) and 19% for (revised Geneva). 

 

III – 6 search for occult cancer according to episode of VTE and age of patients  

From the 100 doctors questioned, 90 (90%) searched for an occult cancer in the case of the first 

episode of unprovoked VTE after 50 years, whereas 84% of doctors did likewise in the case of 

a recurrence of VTE in patients who were using anticoagulants. 

The majority of doctors agreed to look for occult cancer in cases of recurrent VTE and the first 

episode of unprovoked VTE beyond 50 years. 

The next figure shows these results  
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Figure 16: search for occult cancer according to episode of VTE and age of patients. 

III – 7 First-line examinations done to look for occult cancer. 

  

Figure 17: First-line examinations done to look for occult cancer. 
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To search for occult cancer, most of the doctors in the sample, 81% carried out routine 

biological examination as first intention, 60% carried out abdominal-pelvic scanner and 59% 

doctors in the sample looked for tumor markers and clinical examination with pelvic touch. 

Whereas, we found that a few doctors release echography for women or digestive endoscopy 

for men respectively 18% and 23%. Also, few doctors were updating the general public's 

recommended screenings 

III – 8 search for thrombophilia according to episode of VTE and age of patients 

Table 10: thrombophilia in patients with VTE desease.   

 

 

 

 

EPISODES OF VTE   

                      Percent 

1 ST EPISODE OF PROVOKED VTE BEFOR OR AFTER 50 YEARS 

 

37,0% 

1 ST EPISODE OF  

UNPROVOKED VTE BEFORE OR AFTER 50 YEARS WITHOUT HISTORY OF 1ST 

DEGREE THROMBOSIS 

 

15,0% 

1 ST EPISODE OF UNPROVOKED VTE AFTER  50 YEARS WITH HISTORY OF 1 

ST DEGREE THROMBOSIS  

 

28,0% 

1 ST EPISODE OF UNPROVOKED VTE AFTER 50 YEARS WITH HISTORY OF 1 ST 

DECREE THROMBOSIS 

 

26,0% 

RECURENT VTE INCLUDING AT LEAST 1 ST UNPROVOKED EPISODE 

  

55,0% 

UNPROVOKED VTE ON ATYPICAL LOCATION 

 

17,0% 
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From the table (10), we found that 55% of doctors in the sample search for thrombophilia in 

the case of recurrent VTE, 37% of them chose first episode of provoked VTE after or before 

50 years as situation to search for thrombophilia, 28% for (first episode of unprovoked VTE 

before 50 years with history of first degree of thrombosis), 26% for (first episode of 

unprovoked VTE after 50 years with history of first degree of thrombosis), 17% for 

(unprovoked VTE on atypical location), and 15% for (first episode of unprovoked VTE before 

or after 50 years without history of first degree of thrombosis). 

 

III – 9 the parameters asked when prescribing a thrombophilia assessment 

 

Figure 17: the parameters asked when prescribing a thrombophilia assessment. 

In the sample, we found that 100% of doctors ask for the protein C, S and antithrombin dosage 

in the thrombophilia assessment, while 66% of them are asking for factor v mutation, 30% for 

APLS and only 15% of doctors ask for factor II mutation. 
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IV - ANALYSES ACCORDING TO THE CHARACTERISTICS OF THE DOCTORS 

QUESTIONED 

IV – 1 According to the age  

Table 11: Cross table between the knowledge of recommendation and the age. 

 

The data in the table suggests that a higher proportion of doctors who are under 30 years (19 

out of 47) are familiar with the recommended best practices for taking charge of VTE, as 

compared to doctors in other age ranges. On the other hand, all doctors who are 60 years above 

(4) are not familiar with the recommended best practices for taking charge of VTE, as compared 

to doctors in other age ranges. 

 

 

 
 

 
 

 
 

 
 

 
 

 

 

AGE OF DOCTORS 

UNDER 30 

YEARS 

BETWEEN 

30 AND 40 

YEARS 

BETWEEN 

40 AND 60 

YEARS 

 60 YEARS 

ABOVE 

             

Number 

             

Number 

              

Number  

               

Number  

DO YOU KNOW THE 

RECOMMANDATION

S FOR GOOD 

PRACTICES FOR 

TAKING CHARGE OF 

VTE  

YES 19 16 12 0 

NO 24 10 15 4 
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IV – 2 According to the frequency of patient care 

 

   
 

Figure 18: Frequency of patient care according to the knowledge of recommendations. 

 

The findings of the survey suggest that a significant proportion of doctors, approximately 45%, 

provide care for VTE patients on a monthly basis. However, the results also highlight a 

knowledge gap among healthcare professionals, as a considerable number of doctors are not 

familiar with the recommended best practices for managing venous thromboembolism. Out of 

the doctors who provide monthly care for VTE patients, only 29 of  them reported familiarity 

with the guidelines. 
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IV – 3 According to the exercise mode 

Table 12: Cross table between the exercise mode and the knowledge of recommendations. 

 EXCERCICE MODE 

LIBERAL HOSPITAL MIXED 

Number Number Number 

DO YOU KNOW THE 

RECOMMANDATIONS FOR GOOD 

PRACTICES FOR TAKING CHARGE 

OF VTE? 

YES 17 30 0 

NO 15 16 22 

 

The data in the table suggests that a higher proportion of respondents who exercise in a hospital 

setting (30 out of 46) are familiar with the recommended best practices for taking charge of 

VTE, as compared to respondents who exercise in a liberal setting (17 out of 32) or a mixed 

setting (none out of 22). On the other hand, a higher proportion of respondents who exercise in 

a mixed setting (22 out of 22) are not familiar with the recommended best practices for taking 

charge of VTE, as compared to respondents who exercise in a hospital setting (16 out of 46) or 

a liberal setting (15 out of 32). 
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DISCUSSION 

 

To our knowledge, no publication regarding the prescription of an etiological assessment for 

venous thromboembolic disease has been found in the literature. Our study aimed to gain a 

better understanding of the practice of specialist physicians in internal medicine, cardiology, 

hematology, and neurology regarding the prescription of an etiological assessment for venous 

thromboembolic disease, specifically in the search for occult cancer and biological 

thrombophilia. 

 

I - Analysis of the population studied 

Through research of articles in the literature, there are no epidemiological studies on the 

sociodemographic data of Algerian doctors. However, according to the estimates of the Minister 

of Health, the public sector has 40,000 general practitioners and 17,000 specialists. This number 

is sufficient to cover the health issues of the Algerian population, which is estimated to be 44 

million inhabitants.152 The Council of the Order reports a figure of 55% female practitioners 

and 45% male practitioners.  

In fact, there were 58% women and 42% men in our study, which corresponded  to the 

population of doctors in Algeria. 

In our survey, the majority of medical practitioners are between 30 and 40 years old, with an 

average age of 35.95 years. This could be interpreted to mean that the medical profession in 

Algeria is relatively young, with a significant proportion of doctors in the early stages of their 

careers. 

Most healthcare professionals are employed in the public sector (hospitals). This implies that 

the public sector is the primary employer of healthcare professionals in Algeria. That the public 

sector is where most of the demand for healthcare services is concentrated . 
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II – ANALYSIS OF THE DOCTOR’S KNOWLEDGE  

II – 1 Analysis of doctor’s knowledge about recommendations  

The breakdown of the results based on practitioners’ characteristics sheds more light on the 

extent of the knowledge gap regarding the 2019 recommendations for taking charge of  VTE. 

It is concerning that only 47% of responding doctors were knowledgeable about the 

recommendations, which suggests that there is a need for more widespread education and 

awareness initiatives targeted towards doctors. However, it is encouraging to see that 

knowledge varied based on the duration of practice, mode of exercise, age, and frequency of 

patient care, which indicates that targeted interventions may be effective in improving 

knowledge and adherence to the recommendations. 

The finding that the recommendations were better known by doctors with less than 10 years of 

practice and those with 10-20 years and more than 20 years of practice, respectively (25%, 14%, 

and 8%) suggests that younger doctors may have received more comprehensive training on 

VTE prevention and management. However, it is also possible that older doctors may have had 

less exposure to updated recommendations or may be less likely to prioritize continuing 

education. 

The finding that hospital doctors were more knowledgeable about the recommendations than 

private doctors (30% vs 17%) may be due to differences in access to educational resources or 

team work efficiency that can improve communication and spreading information. It is 

important to note that private doctors still play a critical role in VTE prevention and 

management, and efforts to improve knowledge and adherence to the recommendations should 

target all healthcare providers. 

Overall, these results highlight the need for targeted education and awareness initiatives for 

doctors, particularly those with less experience or who work in private practice. Efforts to 

increase knowledge and adherence to the recommendations can help reduce the incidence and 

impact of VTE and improve patient outcomes. This can include continuing education programs, 

clinical guidelines, and quality improvement initiatives for healthcare providers, as well as 

public awareness campaigns and patient education materials. By addressing the knowledge gap 

and increasing awareness of VTE and its management, we can potentially improve patient 

outcomes and reduce the burden of VTE on the healthcare system. 
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II – 2 Analysis of doctor’s knowledge about major risk factor  

The most common risk factor for venous thromboembolism (VTE) observed in the study was 

surgery, accounting for 100% of cases. This is consistent with previous research, as surgery is 

a known risk factor for VTE due to the immobility that often follows the procedure. 

The second most common risk factor observed in the study was pregnancy or postpartum, 

accounting for 73% of cases. This is also consistent with previous research, as pregnancy is 

known to increase the risk of VTE due to hormonal changes and decreased mobility.  

The third most common risk factor observed in the study was active cancer, accounting for 76% 

of cases. This is also consistent with previous research, as cancer is a known risk factor for VTE 

due to its effect on the blood and blood vessels.  

The fourth risk factor observed in the study was APLS, accounting for 93% of cases. This refers 

to antiphospholipid syndrome, which is an autoimmune disorder that increases the risk of blood 

clots. Patients with APLS are often advised to take blood-thinning medication to reduce their 

risk of VTE. 

The final risk factor observed in the study was inflammatory bowel disease (IBD), accounting 

for 48% of cases. This is a less commonly recognized risk factor for VTE, but previous research 

has shown that patients with IBD may be at increased risk due to inflammation and other factors. 

Patients with IBD may benefit from taking preventive measures, such as staying active and 

taking blood-thinning medication, to reduce their risk of VTE. 

Overall, the study highlights the importance of recognizing and addressing risk factors for 

venous thromboembolism. By identifying and managing these risk factors, healthcare providers 

can help reduce the incidence of VTE and improve patient outcomes. 

Based on the results of the survey, it appears that the doctors have a good understanding of the 

common risk factors for venous thromboembolism. The fact that they were able to identify 

surgery, pregnancy or postpartum, active cancer, antiphospholipid syndrome, and  inflammatory 

bowel disease as significant risk factors for VTE indicates that they have a solid understanding 

of the medical conditions that can contribute to the development of blood clots. 

However, it's worth noting that the survey only covers a limited number of risk factors, and 

there may be other risk factors that the doctors were not asked about or did not consider. 

Additionally, knowledge of risk factors is only one aspect of VTE prevention and management, 
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and doctors also need to be aware of appropriate prevention strategies, diagnostic tests, and 

treatment options. 

Overall, while the survey results suggest that the doctors have a good baseline understanding 

of VTE risk factors, it's important to continue to educate and update them on the latest 

developments in VTE prevention and management to ensure that they can provide the best 

possible care to their patients. 

 

III – ANALYSIS OF DOCTOR’S CLINICAL PRACTICE  

III – 1 Analysis of doctor’s practice about the use of score method  

Many doctors in our study did not use a validated scoring system for etiological assessment of 

venous thromboembolism (VTE), despite it being recommended in the guidelines. Instead, 

many doctors relied on their own experience. 

Using a validated scoring system, such as the Wells score or the Revised Geneva score, can 

help healthcare providers more accurately assess the probability of VTE and guide appropriate 

diagnostic testing and treatment. Relying solely on experience may lead to unnecessary testing 

and treatment or missed diagnoses. 

It is important to address this gap in knowledge and practice by promoting the use of validated 

scoring systems in clinical practice. This may require ongoing education and training for 

healthcare providers, as well as the development of tools and resources to facilitate the use of 

scoring systems in clinical practice. In addition, further research may be needed to better 

understand the barriers to using validated scoring systems for VTE and to develop strategies to 

overcome these barriers. This can help ensure that patients receive the most appropriate and 

effective care for VTE. 
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III – 2 analysis of prescription a biological thrombophilia assessment’s complexity  

We established 5 clinical situations, 1 multiple-choice and 4 closed, and 2 multiple choice 

questions in order to evaluate the prescription choices of practitioners with regard to the 

recommendations. 

The answers being answered by prescribing practitioners, the interpretation of the results is 

therefore not altered and representative. 

In the sample, few of the surveyed doctors were found to investigate for thrombophilia in a 

patients who met the criteria for thrombophilia assessment according to the 2019 

recommendations. Specifically, some doctors were found to investigate biological risk factors 

in patients with provoked VTE or in patients over 50 years old who had experienced a first 

episode of unprovoked VTE with or without a first-degree family history of thrombophilia. This 

may be due to a lack of knowledge or understanding of the recommendations or the clinical 

impact of these biological risk factors. 

The Connors study of 2017 showed that the risk of recurrence between provoked VTE with or 

without the presence of biological risk factors was identical, which suggests that thrombophilia 

assessment should not be performed for provoked VTE regardless of age.153 Additionally, 

several studies have shown that the first episode of VTE in a population with thrombophilia 

mostly occurs at an age younger than 45 years old, which supports the recommendation not to 

perform thrombophilia assessment after 50 years old, as it does not lead to any modification of 

therapeutic management.154 

Furthermore, it is recommended to perform a constitutional thrombophilia assessment in 

patients with recurrent venous thromboembolism (at least one episode of proximal DVT or PE 

and at least one unprovoked episode before the age of 50) and in patients with unprovoked 

venous thrombosis in atypical sites (splanchnic, upper limb, cerebral). Only 55% of the doctors 

in the study responded correctly to the recommendation, and only 17 doctors responded 

according to the latter recommendation. 

The survey results indicate that some doctors are not adhering to the current recommendations 

for thrombophilia assessment. Specifically, the survey found that only a small percentage of 

doctors ordered all of the recommended tests for thrombophilia assessment, including protein 

C, protein S, antithrombin, factor II mutation, factor V mutation, and antiphospholipid 
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antibodies. This suggests that there is a gap between the guidelines and the actual practice of 

doctors. 

Additionally, the analysis of specific cases aimed at evaluating the doctors' attitude towards 

investigating thrombophilia based on family history of thrombophilia showed that the majority 

of doctors followed the 2019 recommendations. Notably, in the case of a patient over 65 years 

old without thromboembolic events presenting with prothrombin mutation without 

thromboembolic events in the first-degree family (Cases 1 and 2), and in Cases 3, 4, and 5, 

which include patients with no family history of VTE or with a first-degree family history of 

major thrombophilia and a patient of 43 years old with a first episode of unprovoked VTE and 

a first-degree family history of homozygous factor V mutation. 

The discrepancies between the current guidelines and the actual practice of doctors regarding 

thrombophilia assessment could be due to their lack of knowledge about minor and major 

thrombophilia’s, which have different clinical and therapeutic impacts. Minor thrombophilia’s 

are often associated with a lower risk of thrombosis, while major thrombophilia’s are associated 

with a higher risk.155 

Although few studies have evaluated the risk of recurrence of unprovoked MTEV based on the 

type of thrombophilia (major or minor),  

Although few studies have evaluated the risk of recurrence of unprovoked MTEV based on the 

type of thrombophilia (major or minor), the study by Mean et al. demonstrated that the number 

of recurrences was not higher in patients with a heterozygous mutation of factor V Leiden or 

factor II, indicating that there is no indication for long-term anticoagulation in these patients. 

However, the study by De Stefano et al. showed a higher risk of recurrence of MTEV in patients 

with congenital deficiencies in antithrombin, protein S, and protein C, indicating the importance 

of screening for major thrombophilia’s. 

To address the knowledge gap among doctors, efforts should be made to increase awareness 

and adherence to the recommended thrombophilia assessment. This can be achieved through 

continuing medical education programs, clinical decision support tools, and electronic health 

record systems. Additionally, health policies and insurance coverage may need to be revised to 

ensure that patients have access to appropriate testing and preventive measures. 

It is important to evaluate the benefit of thrombophilia screening individually, and specialized  

advice is necessary, especially in cases of family history, as recommended by the 2019 
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guidelines. By improving doctors' knowledge of thrombophilia assessment and ensuring that 

patients have access to appropriate testing and preventive measures, we can better identify 

patients at increased risk of VTE and provide them with the appropriate care. 

III – 3 Analysis of doctor’s practice about looking for occult cancer  

In our study, we found that 100% of doctors did not perform an etiological assessment before 

a provoked MTEV, which was in line with the recommendations. The majority of practitioners 

(90%) searched for cancer according to the indications of good practices in 2019 for an 

unprovoked MTEV. However, regarding the exploration methods, 60 (60%) of the doctors in 

the sample performed a thoraco-abdominal-pelvic CT scan as a first-line test, 81% performed 

routine blood tests, 21% searched for tumor markers, and only 19 performed the recommended 

screening update. 

According to the SOME study by Mac Carrier published in 2015, which evaluated the 

usefulness of limited screening (review of medical history, standard blood tests, clinical 

examination, and update of screenings such as PSA, mammography, and Pap smear) compared 

to intensive screening (limited screening plus a thoraco-abdominal-pelvic CT scan with virtual 

colonoscopy) for a first unprovoked episode of MTEV, with the primary outcome being the 

discovery of newly diagnosed cancer during a 1-year follow-up period. Mac Carrier found that 

the prevalence of cancer was low, at 3.9% (95% CI: 2.8%-5.4%), and that an intensive search 

for occult cancer did not significantly influence the primary outcome. However, the low 

incidence rate of cancer in the SOME study may be due to selection bias, as the mean age was 

54 years and patients were recruited from hospitals.156 the applicability of this trial may be 

limited in the general population of older and more comorbid patients seen in daily practice by 

general practitioners. 

Furthermore, the MVTEP study published in 2016 corroborates the findings of the SOME 

study. This study evaluated the usefulness of intensive screening with a PET scan compared to 

limited screening during the 2 years following an unprovoked MTEV episode. The study found 

that the prevalence of cancer was low, at 6.5%, and that no difference was observed between 

the two screening strategies. The low incidence of cancer in the MVTEP study may be due to 

patient selection bias, such as the inclusion of patients under 50 years old, hospital recruitment 

of patients, non-exclusion of patients on oral contraceptives, patients who had recently traveled, 

or those who had previously had an MTEV.157 
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A meta-analysis published in 2017 reviewed data from 10 prospective studies, including the 

SOME and MVTEP studies with a total of 2316 patients with unprovoked MTEV, and showed 

that intensive cancer screening did not reduce mortality related to cancer or the frequency of 

cancer diagnosis compared to limited screening. This meta-analysis also showed that the 

prevalence of cancer was associated with age, ranging from 0.5% in patients less than 40 years 

old to 9.1% in those over 80 years old in 7 of the 10 studies, and 5.2% in the overall population 

in this study.158 Despite possible selection biases in SOME and MVTEP studies, particularly 

related to hospital recruitment, which may have underestimated the incidence of cancer, the 

EPIGETBO study confirmed the low prevalence of cancer (i.e., 4.94%) in the year following 

the diagnosis of unprovoked MTEV. After the initial MTEV assessment, the incidence rate of 

MTEV during follow-up at one year was 2.6% in this study.159 these results confirm that a 

limited strategy is preferable, as recommended by the 2019 guidelines. 

In our study, the fact that 80.5% of doctors performed a thoraco-abdominal-pelvic CT scan as 

a first-line test highlights that the 2019 recommendations were not followed by the doctors. 

Furthermore, patients seen in medicine for an unprovoked MTEV are often older than in the 

studies mentioned above, and therefore the prevalence of cancer is likely to be higher, 

explaining the doctor's decision to conduct a broader search than recommended. There is thus 

a disparity between recommendations and daily medical practice. It is therefore worth 

questioning the value of studies focusing on the population seen in medicine in order to clarify 

the characteristics of patients seen for an MTEV in daily practice. 
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STRONG POINT AND LIMITS OF OUR STUDY  

 

One potential limitation of the study is that many doctors may have been hesitant to participate, 

even though the survey was anonymous. This could have led to a bias in the results, as those 

who chose to respond may have had different attitudes and behaviors compared to those who 

did not participate. 

Another limitation is that the study did not include demographic data on Algerian doctors, 

which could have provided valuable insights into how factors such as age, gender, and location 

may influence our demographic data discussion. 

Additionally, the study was based on a declarative survey, which relied on self -reported data 

from the doctors. This may not accurately reflect their actual knowledge. 

Lastly, during the interview process, some doctors expressed satisfaction with their experience 

and did not feel the need to use guidelines or recommendations. This may indicate a potential 

limitation in the effectiveness of guidelines or recommendations in influencing doctors' 

behavior and decision-making in clinical practice. 

 

Despite the limitations of the study, it can still be considered original in the region and provide 

valuable insights into the use of guidelines for managing venous thromboembolism (VTE) 

among doctors in Algeria. The choice of the region is ideal, as many Algerian people seek 

medical care and diagnoses in this area. 

One important finding from the study is that some doctors may have limited knowledge of the 

guidelines for managing VTE etiological assessment, which could impact their behavior and 

decision-making in clinical practice. This highlights the importance of ongoing education and 

support for healthcare providers to ensure that they have the knowledge and skills necessary to 

provide high-quality care to patients with VTE. 

By identifying this gap in knowledge and behavior, the study can help to inform interventions 

and strategies to improve the uptake and implementation of VTE etiological assessment 

guidelines among doctors in Algeria. This could include the development of educational 

resources and training programs that are tailored to the specific needs and preferences of doctors 

in the region. 
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Overall, the study has the potential to make a contribution to the understanding of doctors' use 

of guidelines for managing VTE in Algeria and beyond. By addressing the limitations and 

building on the findings, future research can further inform and improve the quality of care for 

patients with VTE. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



 
 

73 

 

CONCLUSION AND PROSPECT 

 

Healthcare practionners are responsible for screening, coordinating care, long-term follow-up, 

and therapeutic management of VTE. Etiological investigation is essential for the management 

of VTE and should be performed according to the 2019 recommendations, taking into account 

the balance of benefits and risks as well as cost-effectiveness when searching for cancer and/or 

biological thrombophilia. 

Our study showed that doctors are aware of the indications for cancer screening, but it is often 

done through thoraco-abdomino-pelvic scanning or tumor marker testing, which has not 

demonstrated benefits compared to limited screening strategies. Few doctors think of updating 

recommended screenings for the general population such as PSA for all men over 50, cervical 

cancer screening for women aged 25 to 65, and mammography for women aged 50 to 74. This 

discrepancy could be due to a lack of time, resources, communication, or incentives. It could 

also be a result of a lack of awareness of the latest screening protocols or a lack of training on 

how to effectively implement them. 

We have shown that doctors do not encounter difficulties in knowing when and what biological 

thrombophilia assessment to perform, especially when there is a family history of 

thrombophilia. Short training programs, including periodic seminars for specialist doctors, 

particularly hospital residents, could improve patient care and, in some cases, avoid 

unnecessary, incomplete, and/or costly thrombophilia assessments. During our study, we 

observed that the more junior doctors are, the better they know the 2019 recommendations, 

which allows them to feel comfortable with ordering etiological assessments. VTE is 

exacerbated by the COVID-19 pandemic. Therefore, it is important to improve access to new 

European or American recommendations by improving their dissemination and adapting them 

to the needs of Algerian doctors. 

Finally, Doctors should stay up-to-date with the latest screening protocols and guidelines by 

attending regular training programs and continuing education opportunities. It's important to 

communicate effectively with patients about the importance of cancer screening, and doctors 

should have access to essential resources like equipment and trained staff. Limited screening 

strategies should be promoted, as they are effective at detecting cancer while minimizing 

unnecessary testing and reducing costs. Finally, regular follow-up and monitoring are critical 

for patients who have been diagnosed with cancer or are at high risk of developing cancer. 
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PROSPECT  

 

The issue of doctors not using the guidelines for management of venous thromboembolism 

(VTE) and prescribing unnecessary tests is a significant concern in the region. This practice can 

lead to increased healthcare costs, longer hospital stays, and potentially harmful outcomes for 

patients. 

One potential reason for this practice is a lack of awareness or understanding of the guidelines 

for VTE management among doctors in the region. This highlights the need for ongoing 

education and training for healthcare providers to ensure that they are up-to-date on the latest 

evidence-based guidelines and recommendations. 

Another potential reason for this practice is the pressure to provide comprehensive and thorough 

care to patients, which may lead to the overuse of tests and procedures. This can be addressed 

through the development of clinical decision support tools and standardized protocols that guide 

doctors in their practice and promote evidence-based care. 

Overall, addressing the issue of doctors not using guidelines for management of VTE and 

prescribing unnecessary tests requires a multi-faceted approach that involves education, 

training, and the development of tools and protocols to support evidence-based practice. By 

improving the uptake and implementation of guidelines and recommendations, healthcare 

providers can provide high-quality, cost-effective care to patients with VTE. 

 

 

 

 

 

 

 

 

 



 
 

 

ANNEXES 

 

ANNEX 1: Questionnaire distributed to different doctors. 

 



 
 

 

 



 
 

 

 



 
 

 

 



 
 

 

 



 
 

 

ANNEX 2: thrombophilia testing guideline. 

 

 



 
 

 

 

 

 



 
 

 

 

 

 



 
 

 

 

 

 



 
 

 

 

 

 



 
 

 

 

 

 



 
 

 

 

 

 



 
 

 

REFERENCES  
1 Published version. Physical Therapy, Vol. 96, No. 2 (February 2016): 143-166. DOI. © 

2016 American Physical Therapy Association. Authors, Ellen Hillegass, Michael 

Puthoff, Ethel M. Frese, Mary Thigpen, Dennis Sobush, and Beth Auten 

2 Raskob GE, Angchaisuksiri P, Blanco AN, et al. Thrombosis: a major contributor to 

global disease burden. Thromb Res 2014; 134: 931–38. 

3 Epidemiology and prevention of venous thromboembolism Pamela L. Lutsey 1 ✉ and 

Neil A. Zakai 2,31Division of Epidemiology & Community Health, School of Public 

Health, University of Minnesota, Minneapolis, MN, USA. 

4 Virani, S. S. et al. Heart disease and stroks statistics–2021 update: a report from the 

American Heart Association. Circulation 143, e254–e743 (2021). 

5 Venous thromboembolism Faizan Khan*, Tobias Tritschler*, Susan R Kahn, Marc A 

Rodger Lancet 2021; 398: 64–77 Published Online May 10, 2021 

https://doi.org/10.1016/ S0140-6736(20)32658-1 *Contributed equally 

6 Chaturvedi S, Brodsky RA, McCrae KR. Complement in the Pathophysiology of the 

antiphospholipid syndrome. Front Immunol. 2019; 10:449 

7 MN, Soma P, Pretorius E, Phulukdaree A. Coagulopathy in Type 2 Diabetes Mellitus: 

Pathological Mechanisms and the Role of Factor XIII-A Single Nucleotide 

Polymorphisms. Curr Diabetes Rev. 2019 

8 Chaudhry R, Usama SM, Babiker HM. Physiology, Coagulation Pathways. [Updated 

2022 Aug 29]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 

Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK482253/ 

9 Koupenova M, Kehrel BE, Corkrey HA, Freedman JE. Thrombosis and platelets: an 

update. Eur Heart J. 2017 Mar 14; 38(11):785-791. Doi: 10.1093/eurheartj/ehw550. 

PMID: 28039338. 

10 Kroegel C, Reissig A. Principal mechanisms underlying venous thromboembolism: 

epidemiology, risk factors, pathophysiology and pathogenesis. Respiration. 2003 Jan-

Feb; 70(1):7-30. Doi: 10.1159/000068427. PMID: 12584387. 

11 Lippi G, Franchini M. Pathogenesis of venous thromboembolism: when the cup runneth 

over. Semin Thromb Hemost. 2008 Nov; 34(8):747-61. Doi: 10.1055/s-0029-1145257. 

Epub 2009 Feb 12. PMID: 19214913. 

12 Wells PS, Hirsh J, Anderson DR, Lensing AW, Foster G, Kearon C, et al. Accuracy of 

clinical assessment of deep-vein thrombosis 

https://doi.org/10.1016/
https://www.ncbi.nlm.nih.gov/books/NBK482253/


 
 

 

13 Girard P, Sanchez O, Leroyer C, Musset D, Meyer G, Stern JB, et al. Deep venous 

thrombosis in patients with acute pulmonary embolism: prevalence, risk factors, and 

clinical significance 

14 van Langevelde K, Sramek A, Vincken PW, van Rooden JK, Rosendaal FR, Cannegieter 

SC. Finding the origin of pulmonary emboli with a total-body magnetic resonance direct 

thrombus imaging technique 

15 Miniati M, Cenci C, Monti S, Poli D. Clinical presentation of acute pulmonary 

embolism: survey of 800 cases 

16 Stein PD, Athanasoulis C, Alavi A, Greenspan RH, Hales CA, Saltzman HA, et al. 

Complications and validity of pulmonary angiography in acute pulmonary embolism 

17 Perrier A, Nendaz MR, Sarasin FP, Howarth N, Bounameaux H. Costeffectiveness 

analysis of diagnostic strategies for suspected pulmonary embolism including helical 

computed tomography. Am J Respir Crit Care Med 

18 . Konstantinides SV. 2014 ESC Guidelines on the diagnosis and management of acute 

pulmonary embolism. Eur Heart J 

19 Kahn SR, Ginsberg JS. Relationship between deep venous thrombosis and the 

postthrombotic syndrome. Arch Intern Med 2004 

20 Kahn SR, M'Lan CE, Lamping DL, Kurz X, Bérard A, Abenhaim L. The influence of 

venous thromboembolism on quality of life and severity of chronic venous disease. J 

Thromb Haemost 2004 

21 Immelman EJ, Jeffrey PC. The postphlebitic syndrome Pathophysiology prevention and 

management 

22 Munoz, F.J.; Mismetti, P.; Poggio, R.; Valle, R.; Barron, M.; Guil, M. & Monreal, M. 

(2008) Clinical outcome of patients with upper-extremity deep vein thrombosis - Results 

from the RIETE registry 

23 Bernardi, E.; Pesavento, R. & Prandoni, P. (2006) Upper extremity deep venous 

thrombosis. Semin.Thromb 

24 Deep vein thrombosis in the arm peter marschang innsbruck medical university Austria  

25 Bousser MG, Ferro JM. Cerebral venous thrombosis: an update. Lancet Neurol 

26 Landi D, Beckman MG, Shah NR, Bockenstedt P, Grant AM, Heit JA, et al. 

Characteristics of abdominal vein thrombosis in children and adults. Thromb Haemost. 

2013 



 
 

 

27 Rinde LB, Lind C, Smabrekke B, Njolstad I, Mathiesen EB, Wilsgaard T, Lochen ML, 

Hald EM, Vik A, Braekkan SK, Hansen JB. Impact of incident myocardial infarction on 

risk of venous thromboembolism: the tromso study. J Thromb Haemost 2016 

28 Folsom AR, Alonso A, George KM, Roetker NS, Tang W, Cushman M. Prospective 

study of plasma D-dimer and incident venous thromboembolism: the Atherosclerosis 

Risk in Communities (ARIC) study. Thromb Res 2015 

29 Mackman N. New insights into the mechanisms of venous thrombosis. J Clin Invest 2012 

30 Zuurbier SM, Arnold M, Middeldorp S, Broeg-Morvay A, Silvis SM, Heldner MR, 

Meisterernst J, Nemeth B, Meulendijks ER, Stam J, Cannegieter SC, Coutinho JM. Risk 

of cerebral venous thrombosis in obese women. JAMA Neurol 2016 

31 Coutinho JM, Zuurbier SM, Gaartman AE, Dikstaal AA, Stam J, Middeldorp S, 

Cannegieter SC. Association between anemia and cerebral venous thrombosis: case-

control study. Stroke 2015 

32 W HK, Wun T, Harvey D, Zhou H, White RH. Incidence of venous thromboembolism 

and its effect on survival among patients with common cancers. Arch Intern Med 2006 

33 Geddings JE, Mackman N. Tumor-derived tissue factor-positive microparticles and 

venous thrombosis in cancer patients. Blood 2013 

34 Geddings JE, Hisada Y, Boulaftali Y, Getz TM, Whelihan M, Fuentes R, Dee R, Cooley 

BC, Key NS, Wolberg AS, Bergmeier W, Mackman N. Tissue factorpositive tumor 

microvesicles activate platelets and enhance thrombosis in mice. J Thromb Haemost 

2016 

35 Khorana AA, Connolly GC. Assessing risk of venous thromboembolism in the patient 

with cancer. J Clin Oncol 2009 

36 Tirado I, Mateo J, Soria JM, Oliver A, Martinez-Sanchez E, Vallve C, Borrell M, Urrutia 

T, Fontcuberta J. The ABO blood group genotype and factor VIII levels as independent 

risk factors for venous thromboembolism. Thromb Haemost 2005 

37 . Hosseini S, Kalantar E, Hosseini MS, Tabibian S, Shamsizadeh M, Dorgalaleh A. 

Genetic risk factors in patients with deep venous thrombosis, a retrospective case control 

study on Iranian population. Thromb J 2015 

38 Handbook of Venous Thromboembolism, First Edition. Edited by Jecko Thachil and 

Catherine Bagot. © 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons 

Ltd . 



 
 

 

39 Heit JA, O'Fallon WM, Petterson TM, Lohse CM, Silverstein MD, Mohr DN, et al. 

Relative impact of risk factors for deep vein thrombosis and pulmonary embolism: a 

population-based study. Arch Intern Med. 2002 

40 Heit JA, Melton LJ, 3rd, Lohse CM, Petterson TM, Silverstein MD, Mohr DN, et al. 

Incidence of venous thromboembolism in hospitalized patient’s vs community residents. 

Mayo Clin Proc. 2001 

41 Handbook of Venous Thromboembolism, First Edition. Edited by Jecko Thachil and 

Catherine Bagot. © 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons 

Ltd . 

42 Heit JA, Silverstein MD, Mohr DN, Petterson TM, O'Fallon WM, Melton LJ, 3rd. Risk 

factors for deep vein thrombosis and pulmonary embolism: a population-based case-

control study. Arch Intern Med. 2000 

43 . Sweet land S, Green J, Liu B, Barrington de Gonzalez A, Canonic M, Reeves G, et al. 

Duration and magnitude of the postoperative risk of venous thromboembolism in middle 

aged women: prospective cohort study. BMJ. 2009 

44 Kim JY, Havening N, Rambachan A, McCarthy RJ, Mlodinow AS, De Oliveria GS, Jr., 

et al. Surgical duration and risk of venous thromboembolism. JAMA Surg. 2015  

45 Paffrath T, Wafaisade A, Lefering R, Simanski C, Bouillon B, Spanholtz T, et al. Venous 

thromboembolism after severe trauma: incidence, risk factors and outcome. Injury. 2010  

46 Van Adrichem RA, Debeij J, Nelissen RG, Schipper IB, Rosendaal FR, Cannegieter SC. 

Below-knee cast immobilization and the risk of venous 86 thrombosis: results from a 

large population-based case-control study. J Thromb Haemost. 2014 

47 Van Stralen KJ, Rosendaal FR, Doggen CJ. Minor injuries as a risk factor for venous 

thrombosis. Arch Intern Med. 2008 

48 Rooden CJ, Tesserae ME, Santo S, Rosendaal FR, Huisman MV. Deep vein thrombosis 

associated with central venous catheters - a review. J Thromb Haemost. 2005 

49 Refaei M, Fernandes B, Brandwein J, Goodyear MD, Pokhrel A, and Wu C. Incidence 

of catheter-related thrombosis in acute leukemia patients: a comparative, retrospective 

study of the safety of peripherally inserted vs. centrally inserted central venous catheters. 

Ann Hematol. 2016 

50 Heit JA, Kobbervig CE, James AH, Petterson TM, Bailey KR, Melton LJ, 3rd. Trends 

in the incidence of venous thromboembolism during pregnancy or postpartum: a 30-year 

population-based study. Ann Intern Med. 2005 



 
 

 

51 Cerneca F, Ricci G, Simeone R, Malisano M, Alberico S, Guaschino S. Coagulation and 

fibrinolysis changes in normal pregnancy. Increased levels of procoagulants and reduced 

levels of inhibitors during pregnancy induce a hypercoagulable state, combined with a 

reactive fibrinolysis. Eur J Obstet Gynecol Reprod Biol. 1997 

52 Hellgren M. Hemostasis during normal pregnancy and puerperium. Semin Thromb 

Hemost. 2003 

53 Sonnevi K, Bergendal A, Adami J, Larfars G, Kieler H. Self-reported family history in 

estimating the risk of hormone, surgery and cast related VTE in women. Thromb Res. 

2013 

54 Canonico M, Plu-Bureau G, Lowe GD, Scarabin PY. Hormone replacement therapy and 

risk of venous thromboembolism in postmenopausal women: systematic review and 

meta-analysis. BMJ. 2008 

55 Holmegard HN, Nordestgaard BG, Schnohr P, Tybjaerg-Hansen A, Benn M. 

Endogenous sex hormones and risk of venous thromboembolism in women and men. J 

Thromb Haemost. 2014 

56 Vandenbroucke JP, Rosing J, BloemenkampK W, et al. Oral contraceptives and the risk 

of venous thrombosis. N Engl J Med 2001 

57 Gerstman BB, Piper JM, Tomita DK, et al. Oral contraceptive estrogen dose and the risk 

of deep venous thromboembolic disease. Am J Epidemiol 1991 

58 Helmrich SP, Rosenberg L, Kaufman DW, et al. Venous thromboembolism in relation 

to oral contraceptive use. Obstet Gynecol 1987 

59 Lidegaard O, Edstrom B, Kreiner S. Oral contraceptives and venous thromboembolism. 

A casecontrol study. Contraception 1998 

60 World Health Organization Collaborative Study of Cardiovascular Disease and Steroid 

Hormone Contraception. Venous thromboembolic disease and combined oral 

contraceptives: results of international multicentre case-control study. Lancet 1995 

61 Nightingale AL, Lawrenson RA, Simpson EL, et al. The effects of age, body mass index, 

smoking and general health on the risk of venous thromboembolism in users of combined 

oral contraceptives. Eur J Contracept Reprod Healthcare 2000 

62 Daly E, Vessey MP, Hawkins MM, et al. Risk of venous thromboembolism in users of 

hormone replacement therapy. Lancet 1996 

63 Grady D, Wenger NK, Herrington D, et al. Postmenopausal hormone therapy increases 

risk for venous thromboembolic disease. The Heart and Estrogen/progestin Replacement 

Study. Ann Intern Med 2000 



 
 

 

64 Peverill RE. Hormone therapy and venous thromboembolism. Best Pract Res Clin 

Endocrinol Metab 2003 

65 Kearon C, Ageno W, Cannegieter SC, Cosmi B, Geersing GJ, Kyrle PA. Categorization 

of patients as having provoked or unprovoked venous thromboembolism: guidance from 

the SSC of ISTH. J Thromb Haemost. 2016 

66 Rickles FR, Patierno S, Fernandez PM. Tissue factor, thrombin, and cancer. Chest. 2003  

67 Molnar S, Guglielmone H, Lavarda M, Rizzi ML, Jarchum G. Procoagulant factors in 

patients with cancer. Hematology. 2007 

68 Cui CJ, Wang GJ, Yang S, Huang SK, Qiao R, Cui W. Tissue Factor-bearing MPs and 

the risk of venous thrombosis in cancer patients: A meta-analysis. Sci Rep. 2018 

69 Caine GJ, Stonelake PS, Lip GY, Kehoe ST. The hypercoagulable state of malignancy: 

pathogenesis and current debate. Neoplasia. 2002 

70 Rambaldi A, Alessio G, Casali B, Passerini CG, Donati MB, Mantovani A, et al. 

Induction of monocyte-macrophage procoagulant activity by transformed cell lines. J 

Immunol. 1986 

71 White RH, Zhou H, Romano PS. Incidence of symptomatic venous thromboembolism 

after different elective or urgent surgical procedures. Thromb Haemost. 2003  

72 Cavo M, Zamagni E, Cellini C, Tosi P, Cangini D, Cini M, et al. Deep-vein thrombosis 

in patients with multiple myeloma receiving first-line thalidomidedexamethasone 

therapy. Blood. 2002 

73 Meier CR, Jick H. Tamoxifen and risk of idiopathic venous thromboembolism. Br J Clin 

Pharmacol 1998; 45:608e12. 

74 Decensi A, Maisonneuve P, Rotmensz N, et al. Italian Tamoxifen Study Group. Effect 

of tamoxifen on venous thromboembolic events in a breast cancer prevention trial. 

Circulation 2005; 

75 Stein PD, Hull RD, Matta F, et al. Incidence of thrombocytopenia in hospitalized patients 

with venous thromboembolism. Am J Med 2009; 

76 Shively BK. Deep venous thrombosis prophylaxis in patients with heart disease. Curr 

Cardiol Rep 2001; 

77 Dries DL, Rosenberg YD, Waclawiw MA, et al. Ejection fraction and risk of 

thromboembolic events in patients with systolic dysfunction and sinus rhythm: evidence 

for gender differences in the studies of left ventricular dysfunction trials. JAm Coll 

Cardiol 1997; 29:1074e80. 



 
 

 

78 Segal JP, Harvey WP, Gurel T. Diagnosis and treatment of primary myocardial disease. 

Circulation 1965; 

79 Howell MD, Geraci JM, Knowlton AA. Congestive heart failure and outpatient risk of 

venous thromboembolism: a retrospective, case-control study. J Clin Epidemiol 2001; 

54:810e8166. 

80 Bee math A, Skaf E, Stein PD. Pulmonary embolism as a cause of  death in adults who 

died with heart failure. Am J Cardiol 2006; 98:1073e5. 

81 Attems J, Arbes S, Bohm G, et al. The clinical diagnostic accuracy rate regarding the 

immediate cause of death in a hospitalized geriatric population; an autopsy study of 1594 

patients. Wien Med Wochenschr 2004; 154:159e62. 

82 Hsu DT, Addonizio LJ, Hordof AJ, Gersony WM. Acute pulmonary embolism in 

pediatric patients awaiting heart transplantation. J Am Coll Cardiol 1991; 17:1621–5. 

83 Cohen AT, Tapson VF, Bergmann JF, et al. Venous thromboembolism risk and 

prophylaxis in the acute hospital care setting (ENDORSE study): a multinational cross-

sectional study. Lancet 2008; 371: 387-94. 

84 Mispelaere D, Glerant JC, Audebert M, et al. Pulmonary embolism and sibilant types of 

chronic obstructive pulmonary disease decompensations. Rev Mal Respir 2002; 

19:415e23. 

85 Schonhofer B, Kohler D. Prevalence of deep-vein thrombosis of the leg in patients with 

acute exacerbation of Chronic Obstructive Pulmonary Disease. Respiration 1998; 

86 Whiteman T, Hassouna HI. Hypercoagulable States, Hem/Onc Clin N Am. 2000. 

87 Bick RL. Prothrombin G20210A mutation, antithrombin, heparin cofactor II, protein C, 

and protein S defects, Hematol Oncol Clin N Am. 2003. 

88 KK 

89 Tait, RC.; Walker, ID.; Perry, DJ.; Carrell, RW.; Islam, SIA.; McCall, F.; Milchell, R. 

& Davidson, JF. (1991). Prevalence of antithrombin III deficiency subtypes in 4,000 

health      blood donors. Thrombosis and Haemostasis, Vol.65, No.6, (December 1991), 

90 Dahlbäck, B.; Carlsson, M. & Svensson, PJ. (1993). Familial thrombophilia due to a 

previously unrecognized mechanism characterized by poor anticoagulant response to 

ctivated protein C: Prediction of a cofactor to activated protein C. Proceedings of the 

National Academiy of Sciences of the USA, 

91 Bertina, RM.; Koeleman, BPC.; Koster, T.; Rosendaal, FR.; Dirven, RJ.; de Ronde, HD.; 

van der Velden, PA. & Reitsma, PH. (1994). Mutation in blood coagulation factor V 

associated with resistance to activated protein C. Nature, 



 
 

 

92 Finazzi, G. ; Caccia, R. & Barbui, T. (1987). Different prevalence of thromboembolism 

in the subtypes of congenital antithrombin III deficiency: Review of 404 cases. 

Thrombosis and Haemostasis, 

93 Dahlbäck, B. (2008). Advances in understanding pathogenic mechanisms of 

thrombophilic 

Disorders. Blood 

94 Seligsohn U, Lubetsky A. Genetic susceptibility to venous thrombosis, N Engl J Med. 

2001. 

95 Bick RL. Prothrombin G20210A mutation, antithrombin, heparin cofactor II, protein C, 

And protein S defects, Hematol Oncol Clin N Am. 2003. 

96 Nicolaes GAF, Dahlback B. Activated protein C resistance (FVLeiden) and thrombosis: 

Factor V mutations causing hypercoagulable states, Hematol Oncol Clin N Am. 2003. 

97 Allaart CF, Poort SR, Rosendaal FR et al. Increased risk of venous thrombosis in carriers  

Of hereditary protein C defi ciency defect, Lancet. 1993. 

98 Dahlback B, Carlsson M, Svensson PJ. Familial thrombophilia due to a previously 

unrecognized mechanism characterized by poor anticoagulant response to activated 

protein C: prediction of a cofactor to activated protein C. Proc Natl Acad Sci U S A.  

99 Khan S, Dickerman JD. Hereditary thrombophilia. Thromb J. 2006. 

100 Zoller B, Melander O, Svensson PJ, Engstrom G. Factor V Leiden paradox Ina middle-

aged Swedish population: A prospective study. Vasc Med. 2018 

101 Rosing J, Middeldorp S, Curvers J, Christella M, Thomassen LG, Nicolaes GA, et al. 

Low-dose oral contraceptives and acquired resistance to activated protein C: a 

randomised cross-over study. Lancet. 1999 

102 Silver D, Vouyouka A. The caput medusae of hypercoagulability, J Vasc Surg. 2000. 

103 Bick RL. Prothrombin G20210A mutation, antithrombin, heparin cofactor II, protein C, 

and protein S defects, Hematol Oncol Clin N Am. 2003. 

104 Greaves M. Antiphospholipid antibodies and thrombosis. Lancet 1999 

105 Levine JS, Branch DW, Rauch J. The antiphospholipid syndrome. N Engl J Med 2002 

106 Asherson RA, Khamashta MA, Ordi-Ros J, et al. The “primary” antiphospholipid 

syndrome: major clinical and serological features. Medicine (Baltimore) 

107 Stein PD, Hull RD, Matta F, et al. Incidence of thrombocytopenia in hospitalized patients 

with venous thromboembolism. Am J Med 2009; 

108 Brick W, Burgess R, Faguet GB. Dysfibrinogenemia. WebMD. Available at: 

www.webmd.com. Accessed March 19, 2010. 



 
 

 

109 Huang W, Goldberg RJ, Anderson FA, Kiefe CI, Spencer FA. Secular trends in 

occurrence of acute venous thromboembolism: the Worcester VTE study (1985-2009). 

Am J Med. 2014; 127(9):829-39. e5. 

110 Diagnoser i sluten vård [internet] Stockholm: Socialstyrelsen; 2017 [Available from: 

http://www.socialstyrelsen.se/Statistik/statistikdatabas/]. 

111 Young CN, Stillabower ME, DiSabatino A, Farquhar WB. Venous smooth muscle tone 

and responsiveness in older adults. J Appl Physiol (1985). 2006; 101(5):1362-7. 

112 Van Langevelde K, Sramek A, Rosendaal FR. The effect of aging on venous valves. 

Arterioscler Thromb Vasc Biol. 2010; 30(10):2075-80. 

113 Farmer-Boatwright MK, Roubey RA. Venous thrombosis in the antiphospholipid 

syndrome. Arterioscler Thromb Vasc Biol. 2009; 29(3):321-5. 

114 Wahl DG, Guillemin F, de Maistre E, Perret C, Lecompte T, Thibaut G. Risk for venous 

thrombosis related to antiphospholipid antibodies in systemic lupus erythematosus--a 

meta-analysis. Lupus. 1997; 6(5):467-73. 

115 Galli M, Luciani D, Bertolini G, Barbui T. Lupus anticoagulants are stronger risk factors 

for thrombosis than anticardiolipin antibodies in the antiphospholipid syndrome: a 

systematic review of the literature. Blood. 2003; 101(5):1827-32. 

116 Naess IA, Christiansen SC, Cannegieter SC, Rosendaal FR, Hammerstroem J. A 

prospective study of anticardiolipin antibodies as a risk factor for venous thrombosis in 

a general population (the HUNT study). J Thromb Haemost. 2006; 4(1):44-9. 

117 Gregson J, Kaptoge S, Bolton T, Pennells L, Willeit P, Burgess S, et al. Cardiovascular 

Risk Factors Associated with Venous Thromboembolism. JAMA Cardiol. 2019; 

118 Cheng YJ, Liu ZH, Yao FJ, Zeng WT, Zheng DD, Dong YG, et al. Current and former 

smoking and risk for venous thromboembolism: a systematic review and meta-analysis. 

PLoS Med. 2013; 

119 Mahmoodi BK, Cushman M, Anne Naess I, Allison MA, Jan Bos W, Braekkan SK, et 

al. Association of Traditional Cardiovascular Risk Factors with Venous 

Thromboembolism: An Individual Participant Data Meta-Analysis of Prospective 

Studies. Circulation. 2017; 

120 Vineis P, Alavanja M, Buffler P, Fontham E, Franceschi S, Gao YT, et al. Tobacco and 

cancer: recent epidemiological evidence. J Natl Cancer Inst. 2004 

121 Murphy NF, MacIntyre K, Stewart S, Hart CL, Hole D, McMurray JJ. Long- term 

cardiovascular consequences of obesity: 20-year follow-up of more than 15000 middle-

aged men and women (the Renfrew-Paisley study). Eur Heart J. 2006; 

http://www.socialstyrelsen.se/Statistik/statistikdatabas/


 
 

 

122 Borch KH, Braekkan SK, Mathiesen EB, Njolstad I, Wilsgaard T, Stormer J, et al. 

Abdominal obesity is essential for the risk of venous thromboembolism in the metabolic 

syndrome: the Tromso study. J Thromb Haemost. 2009 

123 Lorenzet R, Napoleone E, Cutrone A, Donati MB. Thrombosis and obesity: cellular 

bases. Thromb Res. 2012; 129(3):285-9. 

124 Lambert DM, Marceau S, Forse RA. Intra-abdominal pressure in the morbidly obese. 

Obes Surg. 2005; 15(9):1225-32. 

125 Klovaite J, Benn M, Nordestgaard BG. Obesity as a causal risk factor for deep venous 

thrombosis: a Mendelian randomization study. J Intern Med. 2015; 277(5):573-84. 

126 Kugler C, Strunk M, Rudofsky G. Venous pressure dynamics of the healthy human leg. 

Role of muscle activity, joint mobility and anthropometric factors. J 

127 Borch KH, Nyegaard C, Hansen JB, Mathiesen EB, Njolstad I, Wilsgaard T, et al. Joint  

effects of obesity and body height on the risk of venous thromboembolism: the Tromso 

Study. Arterioscler Thromb Vasc Biol. 

128 Northup PG, McMahon MM, Ruhl AP, et al. Coagulopathy does not fully protect 

hospitalized cirrhosis patients from peripheral venous thromboembolism. Am J 

Gastroenterol 2006 

129 Tripodi A, Primignani M, Chantarangkul V, et al. An imbalance of pro- vs 

anticoagulation factors in plasma from patients with cirrhosis. Gastroenterology 2009; 

130  Danescu L, Badshah A, Danescu SC, et al. Venous thromboembolism in patients 

hospitalized with thyroid dysfunction. Clin Appl Thromb Hemost 2009; 15:676e80 

131 Seriolo B, Accardo S, Garnero A, et al. Anticardiolipin antibodies, free protein S levels 

and thrombosis: a survey in a selected population of rheumatoid arthritis patients. 

Rheumatology 1999 

132 McEntegart A, Capell HA, Creran D, et al. Cardiovascular risk factors, including 

thrombotic variables, in a population with rheumatoid arthritis. Rheumatology 2001 

133 Matta F, Singala R, Yaekoub AY, et al. Risk of venous thromboembolism with 

rheumatoid arthritis. Thromb Haemost 2009 

134 Stein PD, Goldman J, Matta F, et al. Diabetes mellitus and risk of venous 

thromboembolism. Am J Med Sic 2009 

135 Kayali F, Najjar R, Aswad F, et al. Venous thromboembolism in patients hospitalized 

with nephrotic syndrome. Am J Med 2008 

136 Stein PD, Beemath A, Meyers FA, et al. Deep venous thrombosis and pulmonary 

embolism in patients hospitalized with sickle cell disease. Am J Med 2006 



 
 

 

137 Navarro S, Ricart JM, Medina P, et al. Activated protein C levels in Behc¸ ET’s disease 

and risk of venous thrombosis. Br J Haematol 2004 

138 Ray JG, Burows RF, Ginsberg JS, et al. Paroxysmal nocturnal hemoglobinuria and the 

risk of venous thrombosis: review and recommendations for management of the pregnant 

and nonpregnant patient. Haemostasis 2000 

139 Fischer MD, Hopewell PC. Recurrent pulmonary emboli and Buerger’s disease. West J 

Med 1981 

140 Cogo A, Bernardi E, Prandoni P, et al. Acquired risk factors for deep-vein thrombosis in 

symptomatic outpatients. Arch Intern Med 1994 

141 Osterud B (1998) Tissue factor expression by monocytes: regulation and 

pathophysiological roles. Blood Coagul Fibrinolysis 9 

142 Osterud B, Rapaport SI (1977) Activation of factor IX by the reaction product of t issue 

factor and factor VII: additional pathway for initiating blood coagulation. Proc Natl Acad 

Sci USA 

143 Esmon CT (2001) Role of coagulation inhibitors in inflammation. Thromb Haemost 

86:51–56 

144 Schaub RG, Simmons CA, Koets MH, Romano PJ, Stewart GJ (1984) Early events in 

the formation of a venous thrombus following local trauma and stasis. Lab Invest 

51:218–224 

145 Coughlan AF, Hau H, Dunlop LC, Berndt MC, Hancock WW (1994) P-selectin and 

platelet-activating factor mediate initial endotoxin- induced neutropenia. J Exp Med 

179:329–334 

146 Ramasamy S, Lipke DW, McClain CJ, Hennig B (1995) Tumor necrosis factor reduces 

proteoglycan synthesis in cultured endothelial cells. J Cell Physiol 

147 Conway EM, Rosenberg RD (1988) Tumor necrosis factor suppresses transcription of 

the thrombomodulin gene in endothelial cells. Mol Cell Biol 8:5588–5592 

148 Moore KL, Andreoli SP, Esmon NL, Esmon CT, Bang NU (1987) Endotoxin enhances 

tissue factor and suppresses thrombomodulin expression of human vascular endothelium 

in vitro. J Clin Invest 79:124–130 

149 Björck M, Earnshaw JJ, Acosta S, Bastos Gonçalves F, Cochannel F, Debus ES, et al. 

Editor’s Choice e European Societyfor Vascular Surgery (ESVS) 2020 Clinical Practice 

Guidelines on the Management of Acute Limb Ischaemia. Eur VascEndovasc Surg 2020; 

59:173e218. 



 
 

 

150 European Society for Vascular Surgery (ESVS) 2021 Clinical Practice Guidelines on the 

Management of Venous Thrombosis. 

151 Recommandations de bonnes pratiques pour la prise en charge de maladie 

thromboembolique vineuse chez l’adulte, O. SANCHEZ et al, SPLF 2019 

152 Les déserts médicaux ou inégalités territoriales en matière de répartition de l’offre de 

soins Pr. Larbi Abid Hôpital Bologhine, Alger  
153 Connors JM. Thrombophilia Testing and Venous Thrombosis. Longo DL, éditeur. 

NEngl J Med. 21 sept 2017 ;377(12) :1177‐87. 

154 De Stefano V, Finazzi G, Mannucci P. Inherited thrombophilia: pathogenesis, clinical  

syndromes, and management [see comments]. Blood. 1 mai 1996; 87(9):3531‐44. 

155 Aujesky D. Do factor V Leiden and prothrombin G20210A mutations predict recurrent  

venous thromboembolism in older patients? [Cité 5 janv 2022] ; Disponible sur : 

https://core.ac.uk/reader/212342902?utm_source=linkout 

156 Carrier M, Lazo-Langner A, Shivakumar S, Tagalakis V, Zarychanski R, Solymoss S, et 

al. Screening for Occult Cancer in Unprovoked Venous Thromboembolism. N Engl J 

Med. 20 about 2015;373(8):697‐704. 

157 Robin P, Le Roux P-Y, Planquette B, Accassat S, Roy P-M, Couturaud F, et al. Limited   

screening with versus without 18F-fluorodeoxyglucose PET/CT for occult malignancy 

in unprovoked venous thromboembolism: an open-label randomised controlled trial. 

Lancet Oncol. Févr 2016; 17(2):193‐9. 

158 Zhou M, Zhang L, Ding Y, Wang Y, Yan D, Lin C, et al. Extensive screening for occult 

malignancy in unprovoked venous thromboembolism: A meta-analysis. Thromb Res. 

sept 2017; 157:147‐53. 

159 Delluc A, Ian Otto J-C, Tromeur C, De Moreuil C, Couturaud F, Lacut K, et al. Real 

world incidence of cancer following a first unprovoked venous thrombosis: Results from 

the EPIGETBO study. Thromb Res. avr 2018; 164:79‐84. 

 

 

  

https://core.ac.uk/reader/212342902?utm_source=linkout


 
 

 

 

 

 

 

 


