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ABSTRACT

Background: Venous thromboembolism (VTE) is a multifactorial disease with a preventable
characteristic. The knowledge of its predictive risk factors will help in preventing it. Therefore, the
aim of this study is to assess the predictive risk factors of VTE in the Lebanese population so that
effective recommendations can be drawn out.

Methodology: A retrospective case-control study was carried between the periods of March till
June 2017 in two tertiary care hospitals in Beirut-Lebanon. Patients with a confirmed official
diagnosis of VTE between the period going from 2008 till 2016 were taken as cases. Each case
was randomly matched with 2 hospitalized controls. Questionnaires concerning VTE risk factors
and symptoms were filled. Data were then entered into SPSS version 21 to explore the association
between the risk factors and VTE. Bi-variate and multivariate logistic regression were done and a
p-value less than 0.05 was considered.
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Results: 430 patients were included in our study. Among these, 140 were cases of deep vein
thrombosis and/or pulmonary embolism and 290 were matched controls. The results of the bi-
variate analysis was significant for history of VTE, active cancer, general surgery, thrombophilia,
immobility, active/recent pneumonia, trauma, and hormone replacement therapy/contraceptives
use (p-value<0.001). It was also significant for history of coronary artery disease/myocardial
infarction (p-value=0.018), neurological disease (p-value=0.001), stroke (p-value=0.033) liver
diseases and varicose veins (p-value=0.045) and spinal cord injury (p-value=0.034). In multivariate
analysis, the probability of VTE was significant for: VTE history (OR=32.8; p-value<0.001),
thrombophilia (OR=25.4; p-value<0.001), major trauma (OR=11.5; p-value<0.001), general surgery
(OR=10.2; p-value<0.001), immobility (OR=6.9; p-value=0.003), history of stroke (OR=6.8; p-
value=0.001), serious liver disease (OR=6.5; p-value=0.016), cancer (OR=5; p-value<0.001),
central venous catheter or pacemaker implantation (OR=4.4; p-value=0.025), active/recent
pneumonia (OR=3.2; p-value=0.023), neurological disorders (OR=3; p-value =0.047), coronary
artery disease/myocardial infarction (OR=2.3; p-value=0.017) and chronic lung diseases (OR= 2.2;
p-value=0.033). There was a lack of testing for thrombophilia in the Lebanese hospitals.

Conclusion: The knowledge of these causative risk factors and their influence on VTE is crucial to
initiate awareness in the population and strict prophylactic procedures for hospitalized patients.
Furthermore, physicians must be more aware of the possible thrombophilic factors behind VTE
cases by searching through thrombophilia testing. Larger studies must be done to investigate risk

factors not detected in this study in order to further generalize the results.

Keywords: Venous thromboembolic diseases; deep vein thrombosis; pulmonary embolism; risk

factors; clinical signs and symptoms.
1. INTRODUCTION

Venous thromboembolism (VTE) is a
multifactorial disease with a preventable
characteristic that often manifests clinically as
deep vein thrombosis (DVT) or pulmonary
embolism (PE) [1]. It is a recurrent disease, and
30% of previous cases can experience a
recurrence within the next 10 years [2]. The
pathophysiology and the risk factors behind this
disease were described by Virchow by a triad of
factors [3]. Hypercoagulable blood status is the
first predisposing factor. It represents an
abnormality in the level of blood constituents that
belongs to thrombosis and which can be due to
genetic or acquired risk factors such as
deficiencies in Antithrombin, Protein C, Protein S,
and factor V Leiden mutation [3,4] or acquired
such as aging, obesity, cancer, and pregnancy
[5]. Factor V Leiden mutation is a gain-of-function
mutation [6] and found in 20% of patients with
venous thrombosis [7]. In Lebanon, the
prevalence in the general population reached
11.2% [8]. Cancer is also a major risk factor
for VTE, by increasing the risk about
6-10 fold, caused by chemotherapy and
immunosuppressive drugs and surgery [2,9].
Stasis in blood flow with the existence of other
inflammatory disorders facilitates the activation of
both intrinsic and extrinsic pathways [5].
Predisposing  factors  include:  immobility,
increased blood viscosity, obstruction and

compression (tumors, pregnancy and obesity),
heart failure (HF), previous VTE,
antiphospholipid syndrome (aPL) and varicose
veins [5,10]. Anti-phospholipid activates the
coagulation factors and increases tissue factor
(TF) [11]. The prevalence of aPL syndrome in
patients with DVT reached 5% [12] and the risk
for VTE in people with aPL increases 5 to 16
times [13]. Vessel wall injuries lead to platelet
aggregation and activation of both intrinsic and
extrinsic pathways [10]. This is mainly caused by
major general surgeries, trauma, and central
venous lines [4,10,14]. Major trauma associated
DVT incidence reached 58% with PE occurring in
2% of these individuals [14].

Usually, the clinical signs and symptoms of DVT
and PE are variable and dependent upon the
degree of blockage and inflammation in the
vessel wall. However, in some other cases, it
may be clinically silent [15]. DVT can extend to
the pulmonary circulation producing PE
symptoms [16,17]. Diagnostic evaluations that
are used to confirm the diagnosis of DVT include
D-dimer assay, venous duplex ultrasound
(VDU), impedance plethysmography, Magnetic
Resonancy Imaging (MRI), and/or contrast
venography [15].

The morbidity and mortality rates are high with
VTE and therefore knowing its risk factors is
necessary in order to maximize the prevention of



this disease in high-risk patients. These risk
factors differ between populations since they
depend on the genetic background. Since the
evaluation of all these predisposing factors for
VTE is not done in the Lebanese population yet,
so the aim of this study is to assess the
predictive risk factors of VTE in the Lebanese
population so that effective recommendations
can be drawn out.

2. METHODOLOGY

This is a retrospective observational case-control
study. It was conducted using the inpatient
records at two tertiary care Hospitals in Beirut-
Lebanon from March 2017 till July 2017. All
cases of VTE were collected in the period going
from April 2008 till April 2016. Cases were
included if they were aged 18 years and above
and have a confirmed official diagnosis of DVT
and/or PE [15]. Patients with no official
confirmation of VTE were excluded from the
study. Controls were those hospitalized patients
in the internal medicine ward of the hospitals,
aged 18 years and above, who were diagnosed
with any condition other than VTE disease and
selected by simple random sampling at the same
study period. For every included case in the
study up to two controls were recruited.

Data collection was done by two clinical
pharmacy students (Master 2 research in clinical
pharmacy and pharmaco-epidemiology) under
the supervision of a senior clinical pharmacist
(PhD) using computerized data records
regarding the patients. A questionnaire including
5 parts was filled.

— The first part included the socio-
demographic  characteristics of the
patients.

— The second part included some data
regarding weight, height, smoking status of
the patients, VTE diagnosis, diagnostic
methods and medications history.

— The third part included the symptoms of
DVT and PE including: edema, calf pain on
dorsiflexion of the foot (Homan’s sign),
fragility or tenderness, warmth or erythema
of the skin over the area of the thrombus,
indurated cordlike tender subcutaneous
venous segment, discolorations at the
lower limbs, abrupt onset of pleuritic chest
pain, shortness of breath, hypoxia,
seizures, syncope, abdominal pain, fever,
wheezing, hemoptysis, flank pain, delirium,
tachycardia and tachypnea.

Rizk et al.; CA, 7(1): 1-12, 2018; Article no.CA.38854

— The fourth part included the risk factors for
VTE consisting of: obesity, diabetes
(fasting plasma glucose 2126 mg/dl [18]),
hypertension  (HTA) (systolic  blood
pressure =140/90 [19]), dyslipidemia (low
density lipoprotein 2130 mg/dL or Total
cholesterol 2200 mg/dL [20]), history of
VTE, history of central venous catheter
(CVC) or transvenous pacemaker
placement, varicose veins, history of
coronary artery disease/myocardial
infarction (CAD/MI), history of cardiac
arrhythmia, peripheral artery disease
(PAD), history of HF, chronic lung diseases
(asthma or chronic obstructive pulmonary
disease COPD), liver diseases (cirrhosis or
hepatitis), inflammatory bowel disease,
chronic renal disease (glomerular filtration
rate <90 mL per minute per 1.73m? for
more than 3 months [21]), mixed
connective tissue disease (features of
systemic lupus erythematosus, systemic
sclerosis, and polymyositis [22]), spinal
cord injury, neurological diseases
(schizophrenia and alzheimer), ischemic
stroke, active/recent pneumonia, active
cancer with or without chemotherapy (all
cancer types), infectious diseases or
sepsis, major general surgeries within the
past 12 months (orthopedic surgeries,
major vascular surgery, neurosurgery,
abdominal or thoracic), major trauma
within the past 12 months (pelvic fractures
and femoral or hip fractures), thrombophilia
(Antithrombin deficiency, protein C and S
deficiency, factor V leiden mutation,
aPL syndrome, prothrombin G20210A
mutation), history of sleep apnea, recent
burns, thyroid dysfunction (hypo or
hyperthyroidism), history of inflammatory
and hemostatic markers, immobility
(limited or absolute lack of movement by
the patient), cigarette smoking, alcohol
consumption and family history of VTE

(affected parents and/or siblings). For
females pregnancy/post-partum and
hormone replacement therapy (HRT)
or contraceptives  (generation type

specification) are two identified risk factors.

Statistical analysis was done using the Statistical
Package for the Social Sciences (SPSS)
version 21.

Epi-info was used to calculate the required
sample size and 137 cases with 274 controls
were needed. Descriptive analysis was done



first, followed by bi-variate analysis for qualitative
and quantitative variables using chi-square,
fisher exact and student-T test respectively.
Differences with a two-tailed p-value<0.05 were
considered as statistically significant. Adjusted
odds ratio (OR) and 95% confidence intervals
generated by the multiple logistic regression
models were used to describe the relationship of
the risk factors of VTE. Dependent variable is
the occurrence of VTE or not (VTE / no VTE),
and all other mentioned variables are the
independent variables. Only variables with p-
value<0.2 were used in multiple logistic
regression.

3. RESULTS

This population consists of 140 cases of VTE
and 290 controls for a total of 430 patients. The
140 cases were divided as follows: 78 with DVT,
38 with PE and 24 with both conditions DVT
and PE. No significant differences were found
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between cases and controls for any of the socio-
demographic variables. Age and gender didn’t
affect the occurrence of VTE. Only weight had
significant effects on increasing VTE risk (p-
value=0.031). The former was higher in VTE
patients (Table 1).

Most of the patients with VTE were diagnosed
using only Venous Duplex Ultrasound (VDU).
The rest of the diagnostic procedures are shown
in Table 2.

Out of the 140 patients diagnosed by VTE, the D-
dimer test was done only for 25.7% of the
patients and all patients except one had an
abnormal elevated D-dimer result. History of
thrombophilia was presented in 15.7% of the
patients, and the majority had aPL syndrome
(31%). One hundred eighteen patients with VTE
were not tested for thrombophilia. Most of the
patients had normal platelet count. Values are
listed in Table 3.

Table 1. Population sociodemographic and behavioral characteristics (N= 430)

Characteristic Cases (%) Controls (%) p-value
Total 140 290
Gender Male 68 (30.9%) 152 (69.1%) 0.455*
Female 72 (34.3%) 138 (65.7%)
Age groups (years) <30 10 (35.7%) 18 (64.3%) 0.738*
31-45 28 (35.4%) 51 (64.6%)
46-60 46 (31.1%) 102 (68.9%)
61-75 33 (28.9%) 81 (71.1%)
>76 23(37.7%) 38 (62.3%)
Marital status Single 26 (40%) 39 (60%) 0.087*
Married 94 (29.3%) 227 (70.7)
Widowed 14 (48.3%) 15 (51.7%)
Divorced 6 (40%) 9 (60%)
Weight average 77.57 £ 19.36 73.47 £17.78 0.031**
Active smoker Yes 67 (31.5%) 146 (68.5%) 0.629*
No 73 (33.6%) 144 (66.4%)
Alcohol consumption Never 133 (33.1%) 269 (66.9%) 0.62*
Currently alcoholic 4 (22.2%) 14 (77.8%)
Ex-alcoholic 3 (30%) 7 (70%)

*: Bi-variate chi-square and fisher exact test; **: Bi-variate student T-test, p-value< 0.05 is considered significant

Table 2. Diagnostic procedures for cases (N=140)

Diagnostic procedures Number Percentage (%)
CUS with Doppler imaging only (VDU) 77 55%

CT Pulmonary angiography only 34 24.3%
Pulmonary angiography + Doppler 15 10.7%

CT angiography or MRI 8 5.7%

CT chest + Doppler 4 2.9%

Chest radiography only 2 1.4%

Total 140 100%

CUS: Compression UltraSonography; VDU: Venous Duplex Ultrasound; CT: Computed Tomography
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Table 3. Laboratory tests for cases (N=140)

Laboratory test Number Percentage
(%)
D-dimer Tested (n=36) Normal 1 2.8%
Abnormal 35 97.2%
Not tested 104 74.3%
Thrombophilia Tested (n=22)  Antithrombin deficiency 2 9.1%
History Protein C and S deficiency 3 13.6%
Factor V leiden mutation 1 4.5%
aPL syndrome 9 41%
Others (Methylenetetrahydrofolate 7 31.8%
reductase C and A, prothrombin
G20210A mutations)
Not tested 118 84.3%
Platelets Tested (n=117) Normal 86 73.5%
Low 17 14.5%
High 14 12%
Not tested 23 16.4%

Diagnostic procedures confirmed the occurrence
of 102 case of DVT and 62 cases of PE. The
most prevalent symptoms for DVT were edema
and leg pain, while the most prominent
symptoms expressed in PE patients were
shortness of breath, tachycardia and tachypnea,
and pleuritic chest pain. Hemoptysis and hypoxia
were as well presented in Tables 4 and 5.

Table 4. DVT symptoms (N=102)

Symptoms Cases (%)
102

Edema 92 (90.2%)
Leg pain 76 (74.5%)
Warmth and erythema 36 (35.3%)
Homan’s sign 33 (32.4%)
Leg discoloration 33 (32.4%)
Tenderness 25 (24.5%)
Abdominal pain 12 (11.8%)
Flank pain 6 (5.9%)

Table 5. PE symptoms (N=62)

Symptoms Cases (%)

53 (85.5%
23 (37.1%
23 (
15 (

Shortness of breath )
)
37.1%)
)
)

Tachycardia

Tachypnea

Pleuritic chest pain 24.2%
Hypoxia 14 (22.6%
Hemoptysis 8 (12.9%)
Fever 9 (14.5%)
Delirium 6 (9.7%)
Syncope 2 (3.2%)
Wheezing 1(1.6%)

Concerning risk factors, the number of cases
with a history of VTE was 39 (27.9%) compared
to 5 patients (1.7%) in the control group
(p-value<0.001).

Twenty seven patients (19.2%) in the cases
group performed a recent general surgery (<12
months) compared to 5 out of 290 patients in the
control group (1.7%) (p-value<0.001). It was
observed that a significantly high percentage of
the patients in the cases group had a recent
major trauma (p-value<0.001). A total of 22
patients (15.6%) in the cases group were
presented with a history of thrombophilia
compared to only 2 controls (p-value<0.001).
The rest of the results are shown in Table 6.

For the multivariate logistic regression analysis,
the highest risk was observed for the patients
having a previous history of VTE as it increases
the risk of recurrence by 33 times (ORa=32.8;
p-value<0.001). Being diagnosed with
thrombophilia will as well increase the risk by 25
times compared to those who don’t have these
genetic disorders (ORa= 25.4; p-value<0.001).
Trauma and surgery can increase the risk by 11
and 10 times respectively. Analysis also shows
that having an active cancer or placement of a
CVC or pacemaker can also increase
significantly the risk by about 5 times,
active/recent pneumonia, neurological diseases,
chronic lung diseases, and CAD/MI can
significantly increase VTE risk (Table 7).

4. DISCUSSION

Each person at risk of VTE should be identified
for their independent risk factors in order to
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Table 6. Risk factors for VTE in cases and control groups (N= 430)

Risk factor Cases (%) Controls (%) p-value
Total 140 290

VTE history 39 (27.9%) 5(1.7%) <0.001*
History of CAD/MI 35 (25%) 45 (15.5%) 0.018*
Active cancer 28 (20%) 18 (6.2) <0.001*
History of general surgery 27 (19.3%) 5(1.7%) <0.001*
History of thrombophilia 22 (15.7%) 2 (0.7%) <0.001*
Immobility 21 (15%) 6 (2.1%) <0.001*
Active/ recent pneumonia 21 (15%) 12 (4.1%) <0.001*
History of neurological diseases 20 (14.3%) 14 (4.8%) 0.001*
History of major trauma 17 (12.2%) 8 (2.7%) <0.001*
History of stroke 10 (7.1%) 8 (2.8%) 0.033*
History of CVC/pacemaker placement 10 (7.1%) 6 (2.1%) 0.009*
History of varicose veins 7 (5%) 4 (1.4%) 0.045*
History of liver disease 7 (5%) 4 (1.4%) 0.045*
History of use of HRT/oral contraceptives 7 (5%) 0 (0%) <0.001*
History of connective tissue disease 5 (3.6%) 1(0.3%) 0.015*
History of spinal cord injury 3 (2.1%) 0 (0%) 0.034*
Family VTE history 3 (2.1%) 0 (0%) 0.034*

*: Bi-variate chi-square; p-value< 0.05 is considered significant
VTE: Venous thromboembolism; CVC: Central venous catheter; CAD: Coronary artery disease;
MI: Myocardial infarction; HRT: hormone replacement therapy,

Non-significant variables (p-value >0.05): History of HTN (p-value=0.945) diabetes mellitus (p-value=0.121),
chronic lung diseases (p-value=0.059), dyslipidemia (p-value=0.267), HF (p-value=0.061), Inflammatory markers
(p-value=0.073), chronic renal disease (p-value=0.608), peripheral artery disease (p-value=0.439), cardiac
arrhythmia (p-value=0.746), sleep apnea (p-value=0.091), inflammatory bowel disease (p-value=1);
Active infectious disease/sepsis (p-value=0.137), pregnancy/postpartum (p-value=0.105)

reduce the risk of VTE. It is a multifactorial
disease with both inherited and acquired
characteristics. Major predisposing factors
include trauma and surgery, active cancer, acute
illness, neurological diseases, pregnancy and
puerperium, oral contraception, and hormone
therapy [23].

Age was not directly correlated with the
development of VTE. A previous work on the
evaluation of venous thrombosis in medical
inpatients found that the association of VTE with
age is non-significant [24].

Varicose veins is known as a predictive risk
factor causing venous dilatation and stasis [10],
but it was not found to be associated with VTE.
This is similar to another Lebanese based study
that found no significant correlation as well [8].

In  multivariate analysis, weight was not
associated with VTE events. Patients with
increased weight will have an increased level of
procoagulant factors as well as fibrinogen with
decreased fibrinolysis being reflected by
increased level of plasminogen activator inhibitor.
This may reflect the increase of the risk of VTE
by 2-3 times [5]. The increase of the weight
gained imposes a higher VTE risk, where a linear

relationship between obesity and VTE risk is
found [25]. VTE risk can be potentially modified
by nutritional counseling, exercise, medication
and bariatric surgery [26].

Table 7. Multivariable logistic regression
analysis for VTE risk factors

Risk factor Exp (B) p-value
or ORa

VTE previous history 32.8 <0.001

History of thrombophilia 254 <0.001

Acute/ recent major 11.5 <0.001

trauma

History of general 10.2 <0.001

surgery

Immobility 6.9 0.003

History of stroke 6.8 0.001

Serious liver diseases 6.6 0.016

Active cancer 5 <0.001

Central venous catheter 4.4 0.025

or pacemaker placement

Active/recent pneumonia 3.2 0.023

History of neurological 3 0.047

diseases

History of CAD/MI 23 0.017

History of chronic lung 2.2 0.033

diseases




HRT and pregnancy/postpartum can increase
VTE risk [27]. The overall incidence of
pregnancy-associated VTE is about 200 per
100,000 woman-years [2] Women who are on
HRT have a 2 to 4 fold increased risk [27], while
the incidence of DVT in post-partum period was
20 times higher compared to an age-matched
cohort of non-pregnant women [4]. In this study
both were not seen to be associated with VTE.
The cause can be linked to the missing data in
patient files and to the fact that this sample size
was small to detect pregnancy associated VTE.

Having a family history didn’t influence VTE risk
which contradicts with a study done with an
ORa= 2.7 [28]. Such information is not well
recognized as a key factor and thus collected
data were missing some information regarding
the family history.

Patients having a history of VTE are at 33 times
increased risk of recurrence. A previous VTE is
the main risk factor for a second one [29]. The
risk of recurrence of DVT or PE is equal to 15.5
and the risk is higher for individuals with previous
idiopathic VTE than for those with secondary
VTE [30]. Because of this high possibility,
continued anticoagulation after the initial VTE will
reduce the risk of recurrence, but must carefully
weigh the bleeding risk of treatment [31].

Thrombophilia was the second most implicating
risk factor that increased the occurrence of VTE
diseases in Lebanese patients (ORa=254, p-
value<0.001) with a prevalence of 15.7% of the
cases. Another Lebanese study found that the
relative risk for VTE increases 2 to 3 folds for
prothrombin G20210A mutation alone and 20
folds for a combination of prothrombin mutation
and factor V Leiden mutation [6]. The prevalence
of factor V mutation in Lebanon reached 17.4%
and 1.2% for protein C and S deficiency [32]
compared to 4.5% for factor V mutation and
13.6% for protein C and S deficiency in this
study. On the other hand, the prevalence of aPL
syndrome was 41%. This discrepancy may be
due to differences in the study design and to the
fact that patient files were missing some data
including thrombophilia tests which are not
routinely done in Lebanese hospitals. One
hundred and eighteen cases of VTE were not
investigated for thrombophilic disorders. Anti-
phospholipid antibodies such as the lupus anti-
coagulant and anti-cardiolopin anti-bodies target
the phospholipid binding plasma proteins and
cardiolipin (anionic phospholipid) respectively,
leading to the activation of coagulation factors,

Rizk et al.; CA, 7(1): 1-12, 2018; Article no.CA.38854

cellular apoptosis and increased TF [11]. Testing
for thrombophilia helps in secondary prevention,
determines the duration of anti-thrombotic
medications post thrombosis and aids in primary
prevention for the patient’s relatives. Patients
with unprovoked thrombophilia and unidentified
thrombophilic disorders in which anti-coagulant
medications has been stopped could be placed
at a high risk of recurrence [33]. Because of this
high risk, it is recommended that anticoagulation
should be given for 3 months for patients with a
first unprovoked VTE and a high risk of bleeding
and continued without a scheduled stop date
except for patients with a high risk of bleeding
[34].

Temporal conditions such as trauma and
surgeries are associated with increased blood
coagulability due to tissue thromboplastin
release, a stasis of blood due to immobility and
with the reduced fibrinolytic activity especially
after surgeries [10]. Risk is highest with major
traumas involving surgeries such as pelvic
fractures (61%), or leg fractures (femoral or hip)
(80%) and it is low (19%) people without surgery
with lower limb plaster casts [12]. The first
controlled trial of anticoagulant prophylaxis after
hip fracture showed a reduction from 10% to 0%
of death from PE [4]. In a large population based
retrospective case-control study, trauma was
seen to increase the risk of VTE occurrence by
12 times (ORa=12.69, p-value<0.001) [35].
Results in this study are similar (ORa=11.5,
p-value<0.001). The probability for VTE after
general surgeries is augmented 10 times (ORa=
10, p-value<0.001). These patients are at a high
risk for VTE as it is seen that half of the patients
undergoing such surgeries will develop VTE with
10 times increased risk [4]. Antithrombotic
prophylaxis is recommended for patients
undergoing total hip or knee arthroplasty and hip
fracture surgery for a minimum of 10 to 14 days.
An extending thromboprophylaxis, VDU before
discharge and the use of a compression device
is recommended as needed [36]. Thus, strict
adherence to anti-coagulant medications and
reconsiderations about surgical decisions when
elective and heading towards the use of
laparoscopic techniques can decrease the risk of
VTE.

Immobility increased the risk of VTE occurrence
by 7 times (ORa=6.9; p-value=0.003). It
predisposes to VTE through blood stasis
especially in the venous valves pockets, leading
to inflammation and hypercoagulability [37] and
will ultimately increase the level of pro-coagulant



factors, decrease their elimination and increase
oxygen tension. This will facilitate the activation
of the intrinsic and extrinsic pathways [5]. The
occurrence of VTE after bed resting for less than
1 week reached 15% of patients and this
incidence even increased to 80% after being
immobile for a longer period [4]. The relative risk
estimates ranges from 3 to 11% [38]. Limited
evidence based from studies on immobile
patients secondary to spinal cord injury,
recommend 4 to 6 months of initial
anticoagulation for permanently disabled patients
with lifelong prophylaxis provided only to those
who have recurrent or a strong genetic
susceptibly for thrombosis [39].

The effect of liver diseases is still not very well
established. The risk for VTE was increased by
approximately 7  times (ORa=6.6, p-
value=0.016). Some studies found a 90%
reduction of risk of VTE, while some observed
VTE in 6.3% of hospitalized patients with liver
diseases [40]. A nationwide Danish case-control
study found that the relative risk of VTE was
significantly higher in patients with liver disease,
ranging from 2.06 for liver cirrhosis to 2.10 for
non-cirrhotic liver disease [41]. Although patients
with liver diseases may have a declined count in
the coagulation factors, they may also have a
decreased production of protein C and S,
thrombomodulin  and  tissue  plasminogen
activator [42]. This indicated that there is still a
need to prove the association between VTE and
liver diseases and therefore the use of VTE
prophylaxis should be individualized [42]. The
safety of VTE prophylaxis or treatment in
cirrhosis is unclear [41].

The risk of VTE in patients having a history of
stroke was increased by 7 times (ORa=6.8; p-
value=0.001). Incidence of DVT after stroke
reached 50% within 2 weeks without and 2 to
22% with heparin prophylaxis [43]. Patients with
ischemic stroke had an overall of 3 times higher
risk of VTE [44]. The risk is increased in
individuals with limb paralysis or weakness,
physical immobility, previous VTE, dehydration,
or comorbidities such as malignant diseases or
blood hypercoagulability [45]. Patients with such
increased risk should receive prophylactic
treatment, keep well hydrated and be mobilized
as soon as possible [45].

Active cancer increased the risk of VTE by 5
folds (ORa=5; p-value<0.001). Active cancer
accounts for about 20% of all incident VTEs
especially after chemotherapy [46]. Cancer alone
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was associated with a 4.1-fold risk of thrombosis
[46]. The cause of this association results from
stasis of blood due to tumor compression,
vascular injury caused by extravasation of tumor
cells or the therapeutic process, and
hypercoagulability caused by released pro-
coagulant factors from cancerous cells [47].
Despite the risk, there is still a need for
randomized controlled frials to determine the
benefits of long term anti-coagulant therapy [37].
The American Society of Clinical Oncology
recommends the use of a validated scoring
system to identify patients with a high risk of VTE
and so requiring thromboprophylaxis [48].

A CVC or transvenous pacemaker associated
VTE incidence reached 9% [23], while others
found a range between 0 and 28% [49]. A
previous population based case control study
found that the imposed risk reached an ORa of
5.6 [35]. The obtained results correspond to
those of previous studies (ORa=4.4, p-
value=0.025). The cause behind this is related to
the interaction between the risk factors with CVC
and pacemaker and to the CVC itself, such as its
material polyvinyl chloride, tip location, vascular
trauma (inflammation, stasis, hypercoagulability)
or even the entry site [49].

Pneumonia and chronic lung diseases such as
asthma and COPD are well known risk factors
[26]. Patients with chronic lung diseases had a 2
times increased risk of VTE (ORa=2.2, p-
value=0.033). It is found that the hazard ratio of
COPD associated VTE is found to be 2.05 [50].
Active/recent pneumonia increased the risk by 3
times (ORa=3.2; p-value=0.023). In a nationwide
study, patients with pneumonia had the risks of
developing DVT and PE by 1.78 and 1.97-fold
respectively. The incidence was the highest in
the first 4 weeks following an acute infection [51].
This is caused by persistent systemic
inflammation and fibrin deposition, endothelial
dysfunction and vessel wall damage [51].
Pneumonia should be considered as a risk factor
for VTE even after the recovery of the patient
[51]. Vaccination against pneumonia especially in
elderly can prevent its occurrence.

Neurological diseases are associated with 3
times increased risk (ORa=3; p-value=0.047).
This is linked to the lack of mobility and
hypercoagulable state. The incidence of VTE in
hospitalized psychiatric patients with dementia
who are older than 75 years reached 8.2% and
further increased with increased hospitalization
period [52].



The association was significant with a 2 times
increase in the risk (ORa=2.3, p-value=0.017).
Patients with a previous Ml had 51% higher risk
of VTE (OR=1.51) compared to those without
[53]. Both hospitalization and the temporary
inflammatory or procoagulant conditions are
behind this relation [54]. Studies are still
paradoxical without drawing a conclusion about
the relationship between VTE and arterial
thrombosis [54].

Other disorders such as HTA, diabetes mellitus
and dyslipidemia were not associated with VTE.
A meta-analysis found no association between
HTA and VTE (p-value=0.11) [55]. HTA may be
associated with inflammation and vascular wall
damage, but the relation is still to be investigated
[55]. For diabetes mellitus, the results obtained in
this study were consistent with other studies
concluding an absence of correlation between
diabetes and VTE and that in many of them it

was confounded with surgery, illnesses,
or residency [56]. For dyslipidemia, the
Copenhagen study found no association

between dyslipidemia and VTE [57].

HF and VTE were not associated although VTE
is more likely to occur for patients with HF in
which the risk is significantly increased from 1 to
3 times (ORa ranging from 1.74 to 2.93) [58].
The majority of VTE events in congestive HF are
clinically silent [58] making it more undetectable
as the screening for asymptomatic patients in
Lebanese hospitals is not done. The incidence
of VTE in hospitalized HF patients is probably
low. It is low to the extent that the
European Society of Cardiology doesn’t warrant
thromboprophylaxis for these patients [59].

Diagnostic evaluations that are utilized to confirm
the diagnosis of DVT include: D-dimer assay,
VDU, impedance plethysmography, MRI, and/or
contrast venography [15]. D-dimer test measures
the degradation product of cross-linked fibrin.
This technique has low specificity and thus
additional tests such as ultrasonography must be
done when it is positive [18,60]. The first step in
making the diagnosis of DVT is to establish the
probability that a DVT is present using the Well’s
score and D-dimer level [60]. When the Well's
score result is >2 then the condition is likely, but
if the result is <2 then patients are unlikely to
have a DVT. D-dimer evaluation should be done
when well's score is <2 to further exclude the
VTE. However, VDU should be done for all
patients with a Wells’ score of 2 or more, or for
patients with a result <2 but have an elevated
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D-dimer level. Diagnosis of PE can be done
through pretest probability testing similar to that
of DVT and followed by: conventional pulmonary
angiography, CT angiography and ventilation-
perfusion (V/Q) scanning [60]. From a total of
140 VTE cases, the D-dimer test was only done
for 36 patients. Screening for thrombophilia was
not performed in Lebanese hospitals. Only 22
patients with VTE came with a history of
thrombosis compared to 118 patients with VTE
and without investigation.

5. STRENGTH POINTS

Only two well trained investigators filled the
questionnaires. This decreased investigator bias.
Cases were well selected and identified in the
hospitals by choosing patients with proved
occurrence of VTE through diagnostic imaging
techniques. Therefore they were well separated
from the controls avoiding thus misclassification
bias. Controls were selected by simple random
sampling from lists of hospitalized patients
preventing the selection bias as well. Multi-
variable logistic regression analysis was done to
eliminate the confounding bias. This study has a
good external validity as the results obtained are
well conformed to the literature from an
epidemiological and biological point of view.

6. LIMITATIONS

The retrospective nature of this study created
some limitations as some data and laboratory
tests were missing. Furthermore, such type of
studies doesn’t allow us to investigate some
important risk factors such as the effect of
traveling, stress and food regimen. Controls are
taken from hospitals, where patients are usually
poly-pathological and thus may underestimate or
overestimate certain risk factors. The results
obtained are restricted for hospitalized patients,
thus, they may not be extrapolated to the general
population.

7. CONCLUSION

Having a thrombophilic disorder was the second
most implicating factor for VTE. Despite, these
results showed a remarkable lack of research for
thrombophilia in the Lebanese hospitals.
Physicians must recognize the importance of
such risk in the Lebanese population. Rigorous
testing for genetic abnormalities in young
patients especially those with a family history of
VTE is recommended. It is also shown that the
evaluation of D-dimer level was highly missing.



Such laboratory test can conclude the absence
of VTE by its high sensitivity. This procedure is
effective and decreases the cost burden on the
patients. The risk factors, which were proved to
highly increase the risk of VTE, are preventable
ones including previous VTE, immobility,
traumas, surgeries, and cancer. The importance
of patient education regarding the risk factors
and symptoms of VTE can play an important role
in the prevention and thus reducing its
prevalence in the Lebanese society.

Further studies incorporating a larger sample
size and covering a wider number of Lebanese
hospitals will help to further generalize the results

and effectively identify other risk factors that this
study was not powered enough to recognize.
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