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ARTICLE INFO ABSTRACT

Background: Venous Thromboembolism (VTE) is a global cause of morbidity and
mortality with annual incidence rates between 0.75 and 2.69 per 1000 individuals in the
population. Despite the large variety of VTE prophylactic solutions and the availability
of several guidelines for their use, appropriate prophylaxis practices are not ideal in
many healthcare facilities around the world.

Objectives: The present study aimed to evaluate the extent of administration of the
recommended prophylactic treatment to hospitalized patients at risk of VTE according
to local protocols and/or national/international guidelines.

Methods: This observational, cross-sectional study was conducted on 1256 medical
and surgical patients from 26 sites across the Near East region. The patients’ records
were screened for the fulfillment of inclusion/exclusion criteria during a single visit. The
proportion of medical and surgical patients who were at risk of VTE and the thrombo-
prophylactic measures employed by physicians for these patients were assessed.

Results: The results demonstrated that 559 patients (52.2%) did not require thrombo-
prophylaxis. Yet, 17.8% were inappropriately administered a prophylactic treatment. Out
of the 512 patients at risk of VTE, 443 were eligible for drug prophylaxis. However, 50%
received the recommended treatment. Furthermore, significant variations were observed
among centers in different countries regarding prophylactic measures in critically ill,
cancer, chronically immobilized, and non-orthopedic surgery patients.

Conclusion: Despite the universal acknowledgment of the seriousness of VTE, the employment
of thromboprophylaxis remains suboptimal in the Near East region. A considerable number
of hospitalized patients are not receiving any VTE prophylaxis or are given inappropriate
treatments. Further studies are required to assess and compare compliance rates prior to and
following the implementation of such quality improvement projects.
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1. Background

Venous Thromboembolism (VTE), defined as Deep Vein
Thrombosis (DVT) and/or Pulmonary Embolism (PE), is
a global cause of morbidity and mortality with annual
incidence rates between 0.75 and 2.69 per 1000 individuals
in the population (1). There are many predisposing
risk factors that may account for its persistently high
incidence, including age, obesity, pregnancy, immobility,
and hospitalization (2). VTE was initially thought to be
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a complication of major surgery, with a risk of 20 - 30%
reported for such patients. However, studies have now
demonstrated that up to 73% of hospitalized patients are
at risk of developing VTE, and that as many as 26% of
patients admitted to a general medical ward develop VTE
in the absence of prophylaxis (3, 4).

Approximately half of all VTE cases occur during or
shortly following a hospital stay (5). In a recent review
by Raskob et al., VTE associated with hospitalization was
revealed to be a leading burden of all diseases, measured
in Disability-Adjusted Life Years (DALYs) (1). VTE is
now regarded as the most important preventable cause of
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death in hospitalized patients. Many healthcare facilities
have adopted international guidelines (6, 7) and risk
assessment/prevention protocols to reduce the incidence
of hospital-acquired VTE (8). Recent advances in modern
medicine have also led to development of multiple effective
prophylactic interventions for VTE.

2. Objectives

While several studies have assessed the use of VTE
prophylaxis in the Middle East (9-12), the current state
of prophylaxis in the Near East region requires additional
investigation. Thus, the present study aims to evaluate the
proportion of hospitalized patients at risk of VTE as well as
physicians’ adherence to the local protocols and/or national/
international guidelines for VTE prophylaxis.

3. Patients and Methods
3.1. Study Design and Patient Population

This multinational, cross-sectional, observational study
aimed to assess the prevalence of VTE risk and thrombo-
prophylactic practices in hospitalized patients. This study
was scheduled to recruit 1600 - 2200 patients from multiple
sites across four countries in the Near East region, namely
Lebanon, Syria, Jordan, and Iraq. VTE prophylaxis
audit was done for all medical centers included in this
investigation, representing the main hospitals in the listed
countries. Approval of the study protocol by each hospital’s
respective institutional review board was obtained prior to
study initiation.

The enrolled subjects were male and female medical
and surgical patients. Medical patients were required to
meet the following inclusion criteria: aging > 40 years
and being admitted to hospital for treatment of a serious
medical illness. The inclusion criteria for surgical patients
were also aging at least 18 years and having undergone
a surgical operation requiring either general or epidural
anesthesia lasting for at least 45 minutes. The patients were
excluded if they had missing hospital charts, refused to
provide informed consent forms, were initially admitted for
the treatment DVT or PE, or were hospitalized for a minor
operation (anesthesia lasting for less than 45 minutes) with
no other qualifying acute medical conditions.

3.2. Case Report Form and Data Collection

Given the observational nature of the study, no
modifications to the standard of care were carried out.
A standardized Case Report Form (CRF) was filled out
by independent observers at each hospital during one
predefined visit. The CRF included information about the
inclusion and exclusion criteria, patients’ demographics,
weight, height, and reason for admission, presence of
other risk factors, presence of any contraindications for
thrombo-prophylaxis, presence of bleeding risk factors,
serum creatinine level, patients’ degree of immobility, type
of administrated thrombo-prophylaxis, and concomitant
medications. All sites were visited to check for informed
consent forms, CRF completion, and consistency.

3.3. Statistical Analysis

Patient classification utilized in the 2012 ACCP
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antithrombotic therapy and prevention of thrombosis guide
were adopted for the current study (7). Continuous data were
represented as mean, Standard Deviation (SD), minimum,
maximum, and median with 95% Confidence Interval (CI).
In addition, summary data were reported globally and by
country for both medical and surgical cohorts. Furthermore,
categorical data were summarized into number and
percentage of the population, whereas quantitative data
were represented as mean and SD. Chi-square test was used
to detect any association between the categorical variables.
In case the expected values within cells were lower than 5,
Fisher’s exact test was used. Besides, student’s t-test was
employed to compare quantitative variables. All statistical
tests were performed using the SPSS statistical software,
version 18 at 5% significance level.

4. Results
4.1. Participants’ Characteristics and Reasons for
Hospitalization

This study was performed on 26 hospitals from different
areas across four countries in the Near East region. A total
of 1256 participants were enrolled; 482 from Lebanon, 308
from Syria, 280 from Jordan, and 186 from Iraq. The patients
were sub-grouped into 782 medical patients (62.3%) and 474
surgical ones (37.7%). However, 185 patients (14.7%) were
excluded from the final analysis as the type of surgery was
not specified (Table 1).

With the exception of age, the demographic and baseline
characteristics of both cohorts were generally similar.
According to the results, the mean age of the medical
patients was significantly higher than that of the surgical
patients (63.2 £ 13.6 years vs. 49.9 + 18.3 years, P <0.001).
The two cohorts were similar with regards to gender
composition, with males comprising 49.9% (n = 393) of the
medical patients and 49.0% (n = 234) of the surgical ones (P
=0.76). The reasons for hospital admission among medical
and surgical patients have been presented in Table 1.

4.2. VTE Risk Factors and Prophylaxis

Totally, 34.7% of the medical patients (n =271) compared
to only 12.7% of the surgical patients (n = 60) had multiple
risk factors for VTE. The most prevalent VTE risk factor
was acute infection among medical patients (n = 186;
24.5%), but active cancer among surgical ones (n = 65;
14.4%) (Table 2).

Out of the 1071 patients included the final analysis (782
medical and 289 surgical patients), 512 ones (47.8%)
were deemed to be at risk of VTE according to the ACCP
guidelines (medical: n = 385, 75.2% vs. surgical: n = 127,
24.8%). Yet, only 443 at-risk patients (86.5%) were eligible to
receive pharmacological prophylaxis. However, only 52.7%
of these patients received such a treatment, and a mere
50% of such treatments were concordant with ACCP 2012
recommendations. On the other hand, 191 patients (17.8%)
received pharmacological prophylaxis despite the lack of
indications, and only 15 of the 440 patients (3.4%) who were
eligible for mechanical prophylaxis received the intervention.

The number of patients receiving any prophylactic
treatment and the proportion of administration of the ACCP-
recommended prophylaxis for each of the participating
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Table 1. Reasons for Admission in Medical and Surgical Wards

Reason for Admission Number (%)
Medical ward (n = 782)

Infectious disease 111 (17.4)
Acute respiratory failure 89 (13.9)
Heart failure 37 (5.8)
Other cardiovascular diseases 80 (12.6)
Malignancy 102 (16.1)
Ischemic stroke 36 (5.7)
Acute pulmonary infection 76 (12.0)
Hemorrhagic stroke 6(0.9)
Hematological disease 54 (8.5)
Rheumatologic/inflammatory disease 11 (1.7)
Neurological disease (stroke excluded) 43 (6.8)
Urinary tract infection 34 (5.4)
Endocrine/metabolic disease 19 (3.0)
GI/hepatobiliary 86 (13.5)
Renal disease 49 (7.7)
Other medical conditions 28 (4.4)
Surgical ward (n = 474)

Hip replacement 20 (5.5)
Knee replacement 10 (2.7)
Hip fracture 10 (2.7)
Curative arthroscopy 3 (0;8)
Other orthopedic trauma 35 (9.6)
Colon/small bowel 41 (11.1)
Rectosigmoid 11 (3.0)
Gastric 22(6.0)
Hepatobiliary 41 (11.1)
Urologic 40 (11.0)
Vascular 19 (5.2)
Thoracic 15 (4.1)
Gynecologic 16 (4.4)
Obstetric 11 (3.0)
Other 94 (25.5)
Surgery invasiveness

Minimal 114 (25.1)
Open surgery 326 (74.9
Reason for surgery

Surgery for cancer 73 (16.5)

countries have been depicted in Figures 1 and 2, respectively.
The results revealed no statistically significant differences
among the countries regarding the proportion of patients
receiving the ACCP-recommended prophylaxis (P = 0.87;
Figure 1A). However, statistically significant differences
were observed among the countries with respect to the
proportion of critically ill (P < 0.001; Figure 1B), cancer
(P < 0.05; Figure 1C), and chronically immobilized (P <
0.01; Figure 1D) patients receiving the ACCP-recommended
prophylaxis. As for orthopedic surgery, there were
statistically significant differences between the proportion
of patients receiving any thrombo-prophylaxis and the
recommended VTE prophylaxis (P = 0.001, Figure 2A).
As for non-orthopedic surgery, there were no statistically
significant differences between the proportion of patients
receiving any thrombo-prophylaxis and the recommended
VTE prophylaxis (P > 0.005, Figure 2B).

A significantly lower proportion of patients had no
contraindications to thromboprophylaxis in the medical
group compared to the surgical group (83.5% vs. 92.1%, P <
0.001). The commonly reported reasons for contraindications
included significant renal impairment (medical: 10.0% vs.
surgical: 1.3%) and a high risk of bleeding (medical: 7.0%
vs. surgical: 2.4%), both of which were significantly more
prevalent in the medical cohort (P < 0.001) (Table 3).

4.3. Type of Prophylaxis

The majority of thromboprophylactic treatments
administered to medical and surgical patients were
pharmacological. All types of thromboprophylaxis
have been presented in details in Table 1. Accordingly,
mechanical prophylaxis was primarily reserved for surgical
patients and included the use of intermittent pneumatic
compression (1.6%) as well as graduated compression
stockings (2.2%).

5. Discussion
The current study demonstrated that a large proportion of
hospitalized patients were at risk of developing VTE, and

Table 2. The Risk Factors of VTE in all Patients

Risk Factors Medical Patients Surgical Patients Total
Number (%) Number (%) Number (%)
Patients with more than one risk factor 271 (34.7) 60 (12.7) 331 (26.4)
Acute respiratory failure 61 (8.1) 1(0.2) 62 (5.1)
Acute inflammatory disorder 27 (3.6) 6 (1.3) 33 (2.7)
Acute infection 186 (24.5) 24 (5.3) 210 (17.3)
Active cancer 129 (17.1) 65 (14.4) 194 (16.1)
Cancer therapy 92 (12.2) 18 (4.0) 110 (9.1)
Recent ischemic stroke 39 (5.1) 5(1.1) 44 (3.6)
Chronic pulmonary disease 87 (11.5) 12 (2.7) 99 (8.2)
Chronic heart failure 122 (16.1) 23 (5.1) 145 (12.0)
Previous venous thromboembolism 12 (1.6) 7 (1.6) 19 (1.6)
Varicose veins/insufficiency 30 (4.0) 15(3.3) 45 (3.7)
Thrombophilia 2 (0.3) 2 (0.4) 4(0.3)
Previous superficial venous thrombosis 2 (0.3) 3(0.7) 5(0.4)
Contraceptives/hormone replacement therapy 4(0.5) 2(0.4) 6(0.5)
Long-term immobility 60 (7.9) 24 (5.3) 84 (7.0)
Pregnancy (within three months) 1(0.1) 13 (2.9) 14 (1.2)
Obesity 77 (10.2) 41 (9.1) 118 (9.8)
Central venous catheter 12 (1.6) 9 (2.0) 21(1.7)
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Figure 1. Prophylaxis Use in Hospitalized
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many did not receive the appropriate prophylactic treatment
according to the best practices on VTE prophylaxis in the
area. Approximately half of all enrolled patients (47.8%)
were deemed to be at risk of VTE, which is consistent
with the previous reports (4, 13). Furthermore, the findings
suggested that medical patients were more prone to

Orthopedic Surgery

714

W Receiving any
prophylaxis
Receiving ACCP
recommended
prophylaxis

Lebanon sytia Jordan irag Al

B Non-orthopedic Surgery

100 100-100-

B Receiving any
prophylaxis

522 522
4040 415 41

% 50
0 N
30 ~
20 -
87418 B
10
0 <.

Lebanon syia

Receiving ACCP
recommended
prophylaxis

Jordan Iraq Al

Figure 2. Prophylaxis Use in (A) Orthopedic Surgical Patients
at Risk of Venous Thromboembolism and (B) Non-Orthopedic
Surgical Patients at Risk of Venous Thromboembolism.

developing VTE, with a higher proportion of these patients
presenting with multiple risk factors. This is in line with
the previous reports, including the research by Piazza et al.,
which demonstrated that medical patients were at a higher
risk of VTE (14).

Based on the present study results, application of the
ACCP-recommended pharmacological prophylaxis was
moderate across all centers (21.9 - 52%, P <0.001). This was
comparable to the results obtained in the ENDORSE and
IMPROVE studies (4, 15). While the majority of medical
patients were eligible for pharmacological prophylaxis
(82.1%), adherence to ACCP recommendations was
moderate at best (46.8% — 54.8%). Despite the generally
higher adherence to ACCP guidelines in the surgical cohort,
the observed rates (62.3%) were still suboptimal. This
deviation from ACCP recommendations was especially
encountered in patients who had undergone non-orthopedic
surgeries. The superior adherence to the ACCP guidelines
by orthopedic surgeons is not unexpected given that major
orthopedic surgeries are a leading predisposing factor to
VTE (16), and the benefits of prophylaxis for this type of
surgery have been widely recognized. Furthermore, the

Table 3. Contraindications to VTE Prophylaxis in all Patients

Reason for Contraindication Medical Patients Surgical Patients Total P value
Number (%) Number (%) Number (%)

No contraindications to thromboprophylaxis 649 (83.5) 431 (92.1) 1080 (86.7) <0.001
Currently receiving LMWH/UFU/VKA 14 (1.8) 2(0.4) 16 (1.3) 0.038
Hypersensitivity to LMWH 1(0.1) 1(0.2) 2(0.2) 0.235
High risk of bleeding 53 (7.0) 11 (2.4) 64 (5.3) 0.001
Acute infectious endocarditis 5(0.7) 0 (0.0) 5(0.4) 0.068
Significant renal impairment 78 (10.0) 6 (1.3) 84 (6.7) <0.001
Intracranial hemorrhage 8 (1.0) 1(0.2) 9(0.7) 0.166
Low platelet count (< 100 K/uL) 32 (4.1) 4(0.8) 36 (2.9) 0.001
Known bleeding disorder 9(1.2) 2 (0.4) 11 (0.9) 0.227
Active gastrointestinal bleeding 26 (3.3) 2 (0.4) 28 (2.2) 0.001
Hepatic impairment 12 (1.5) 1(0.2) 13 (1.0) 0.039
Esophageal varices 3 (0.3) 0 (0.0) 3(0.2) -
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results indicated that mechanical prophylaxis was largely
unused despite the indication of such treatments in a large
number of patients. The overall application of ACCP-
recommended mechanical prophylaxis was markedly lower
than the rates observed for pharmacological treatments
(1.1 - 7.7%, P < 0.001).

The present study findings revealed significant variations
among the participating countries regarding prophylactic
practices in critically ill, cancer, chronically immobilized,
and non-orthopedic surgery patients. These differences
could be attributed to several factors, including differences
in physicians’ awareness levels, availability of guidelines,
implementation of risk assessment/prevention protocols
by the participating centers, and availability of necessary
resources. However, no significant variations were
observed in ACCP-recommended prophylaxis practices
among orthopedic patients, suggesting that orthopedic
surgeons across the Near East region are similarly aware
of the surgery-associated risk of VTE and the importance
of thromboprophylaxis. Low rates of compliance have
been previously attributed to several physician-related
factors, including safety concerns regarding the use of
anticoagulants (17). This was especially prevalent while
treating cancer patients (18). However, the low use of VTE
prophylaxis observed in the present study cannot be solely
attributed to such factors. In some instances, patients were
inappropriately administered a thrombo-prophylactic
treatment. It is likely that despite the availability of several
VTE prevention guidelines, physicians’ mistakes might
have contributed to the observed compliance rates.

Several guidelines that outline the appropriate methods
of prophylaxis for DVT and VTE are currently available.
However, the persistence of VTE in hospitals across the world
suggests that the implementation of these recommendations
into clinical practice is a challenge. Fortunately, studies
have been conducted to assess different strategies to
improve compliance. For instance, a study by Al-Tawfiq et
al. indicated that implementation of a quality improvement
project that included development of a protocol, monitoring
prophylactic practices, and feedback raised compliance
from 63% to 100% (19). Indeed, a systematic review by
Toother et al. revealed that active strategies, including
regular reminders and assistance for clinicians in providing
appropriate prophylaxis, appeared to be more effective than
the passive dissemination of clinical practice guidelines
(20). Given these findings, widespread implementation
of such protocols in healthcare centers in the Near East
region is recommended to boost compliance. These
protocols should ideally include the following components:
conducting a local audit of the current prophylactic practices
followed by a feedback to demonstrate the importance and
relevance of VTE prophylaxis to physicians, continually
on-going educational programs to improve awareness, and
introducing a system (computer- or paper-based) to remind
physicians to assess VTE risk and facilitate prescription.

There are several limitations to the current study that
should be addressed. As a result of the cross-sectional
design, the duration of adherence to the recommended
prophylaxis throughout patients’ full hospital stay could
not be assessed. The number of hospitals that used a
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formal prophylaxis VTE protocol was not determined, as
well. Availability of this information might have provided
additional insights into the underlying cause of variation
in compliance. Moreover, studies following patients up
through their whole hospital stay are recommended to
monitor patients’ compliance with the prescribed VTE
prophylaxis.

5.1. Conclusions

Despite the universal acknowledgment of the seriousness
of VTE and the importance of thromboprophylaxis, the
employment of such practices remains suboptimal in the
Near East region. The present study findings indicated
that a considerable number of hospitalized patients were
not provided with any VTE prophylaxis or were given
inappropriate treatments. The results also revealed that
mechanical prophylaxis was under-utilized. Hence, a
regional strategy is to evaluate VTE risk and implement
multi-component interventional platforms to remind
physicians to assess VTE risk and facilitate appropriate
prophylactic prescriptions. Future studies can then assess
and compare compliance rates prior to and following the
implementation of such quality improvement projects.
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