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Introduction: Venous thromboembolism (VTE) is the most preventable complication in hospitalized patients. The main objective of 
this study was to evaluate the adherence of current clinical practice to the established guidelines at a Palestinian teaching hospital.
Methods: This cross-sectional, retrospective, observational study was conducted at a Palestinian Teaching Hospital. The medical 
records of patients admitted to the medical floor over 18 years of age and hospitalized for longer than 24 hours between January 1 and 
May 31, 2019, were included. Patients taking anticoagulants with incomplete or duplicated medical records were excluded from the 
study. A data collection sheet was developed, and clotting and bleeding risks were assessed using the Padua and IMPROVE risk 
assessment models (scores). The data were analyzed using IBM SPSS (version 25).
Results: In total, 408 patients were included in the study, 222 of whom received thromboprophylaxis (54.4%). Of the hospitalized 
patients, 112 (27.5%) had a high risk of developing VTE (Padua score ≥ 4), and 73 patients were eligible for VTE pharmacological 
prophylaxis; however, only 44 (60.3%) received the appropriate prophylaxis. In addition, 296 patients had low Padua scores, 
indicating that pharmacological prophylaxis was not indicated. However, 144 (48.6%) patients received prophylaxis. The mean 
Padua and IMPROVE risk scores were 2.25 ± 2.08 and 4.44 ± 2.72, respectively. Among the patients, 17.6% had a high risk of 
bleeding (IMPROVE score ≥ 7).
Conclusion: VTE prophylaxis among hospitalized medically ill patients was mostly inappropriate; 80.18% of the patients received 
inappropriate prophylaxis, and only 60.3% of eligible patients received appropriate prophylaxis. Adapting assessment models or 
checklists in clinical practice based on clinical guidelines for VTE risk stratification is a practical and effective method to improve 
VTE prophylaxis management and select the appropriate therapy to prevent toxicity or complication.
Keywords: VTE, VTE prophylaxis, medical patients, Padua score, improve score, VTE assessment

Introduction
Venous thromboembolism (VTE) is a thromboembolic disorder that includes deep vein thrombosis (DVT) and pulmon-
ary embolism (P.E.), which is the most preventable complication in hospitalized patients and a major cause of morbidity 
and mortality.1–3 DVT affects the body’s deep veins, particularly in the legs, hips, or knees, and occurs when a blood clot 
(thrombus) clogs them, whereas P.E. affects the lungs.4 Several risk factors have been associated with VTE, including 
patients with acute medical illness or those who underwent a surgical procedure that includes general anesthesia for more 
than 30 minutes, obese people, prolonged bed rest or long traveling hours, patients who had major orthopedic surgery or 
trauma such as hip, pelvis or leg fractures, pregnancy, hypercoagulable disorders, malignancy and patients taking 
estrogen therapy, tamoxifen, cancer therapy, or heparin; which could cause heparin-induced thrombocytopenia.5

Hospitalized patients are prone to developing VTE and other complications. The absolute risk of VTE among hospitalized 
patients is 10%–20%.6 Hospitalized patients have more than one risk factor for VTE.7,8 It is estimated that 50% of VTEs occur 
due to current or recent hospital admission for surgery or acute medical illness.7 In addition, hospitalized patients are at risk for 
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hypercoagulability, venous stasis, and endothelial damage causing VTE.9 Inappropriate assessment of VTE risk leads to a 
tremendous burden on the healthcare system and the economy due to VTE. Its incidence worldwide is 1 in 1000 each year, 
costing approximately $20,000 for each patient annually.10

Healthcare organizations have established clinical guidelines for the assessment and prophylaxis of VTE risk. These 
guidelines include patient risk factor assessment, therapy options, appropriate dosage, and prophylaxis duration. 
Furthermore, some institutions have implemented a clinical decision support system for VTE prophylaxis prevention 
assessment during hospitalization to increase health care providers’ adherence to clinical guidelines.11 Appropriate 
therapy selection is based on a thorough patient assessment and risk stratification using multiple risk factors for either 
coagulation or bleeding. For example, the American College of Chest Physicians (ACCP) recommends the Padua and 
IMPROVE bleeding scores to guide decision-making.12 Furthermore, the American Society of Hematology (ASH) 
guidelines recommend for management of venous thromboembolism also recommend that health care providers should 
integrate VTE and bleeding risk assessments in the decision-making process of VTE prophylaxis Therapy.7

Prophylaxis options for VTE include pharmacotherapy and non-pharmacotherapy, such as compression stockings, 
ambulation, vena cava filters, leg elevation, and intermittent pneumatic compression. Pharmacotherapy options include 
anticoagulants such as low molecular weight heparin (LMWH), betrixaban, rivaroxaban, and fondaparinux.13

ACCP guidelines and the Scottish Intercollegiate Guidelines Network (SIGN) guidelines recommend initiating 
prophylaxis treatment with anticoagulants if the Padua score is more than or equal to four and the IMPROVE bleeding 
score is less than seven. Appropriate prophylaxis treatment selection, duration, and dosage are essential to prevent 
complications, such as pulmonary embolism and chronic venous insufficiency. In addition, it will impact patients’ quality 
of life, decrease hospital stays and reduce healthcare costs.14 Unfortunately, despite developing clinical guidelines, many 
hospitals lack a checklist for patient assessment to prevent VTE, and many hospitalized patients do not get appropriate 
VTE prophylaxis.15 Although, in the United States, hospitals are given financial incentives for low rates of VTE in 
hospitalized patients, hospitals that have a very high rate of VTE will not get reimbursed for their services.15

To our knowledge, no studies have been conducted in Palestine to assess the usual practice of VTE prophylaxis and 
anticoagulant use among hospitalized patients. Therefore, the main objective of this study was to evaluate the adherence 
of current clinical practice to established guidelines at a Palestinian teaching hospital.

Methods
Study Design and Sample
A cross-sectional retrospective observational study was conducted to assess the adherence of current clinical practice to 
the established VTE prophylaxis guidelines at the Palestinian medical complex - in Ramallah, Palestine, between January 
1 to May 31, 2019. All medical records of patients admitted to the medical floor over 18 years of age and hospitalized for 
longer than 24 h were included in the assessment. Patients diagnosed with ischaemic stroke or VTE on admission, those 
taking anticoagulants before admission, and those taking anticoagulants for VTE treatment were excluded from the study. 
Patients with incomplete or duplicated medical records were excluded from this study. Of the 665 medical records 
reviewed, 408 were eligible for the study according to the inclusion and exclusion criteria.

Data Collection and Management
A data collection form was developed by reviewing several study articles and literature reviews related to VTE 
prophylaxis.13 The data were collected by three 5th-year PharmD students and reviewed by two multidisciplinary 
professionals from the Faculty of Pharmacy, Nursing, and Health Professions at Birzeit University. In addition, all 
collected data were double-checked to ensure accuracy and completeness.The data collection form included multiple 
patient-related criteria divided into four sections. The first section, demographic information, consisted of patient I.D., 
age, sex, obesity, and admission diagnosis. In the second section - the Padua score consists of several criteria with 
specific points from 0 to 3 given for each criterion according to its contribution to the thromboembolism process, and in 
the third section – IMPROVE bleeding score consists of multiple criteria with points from 0 to 4.5 given to each criterion 
according to its contribution to the bleeding process.14
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The Padua and IMPROVE scores were used to assess patients’ risk for VTE according to the ACCP guidelines, 
especially in patients hospitalized for more than 24 hours.14

Statistical Analysis
All patient-related criteria were added to an Excel sheet (version 2019) and then encoded and imported into IBM SPSS 
(version 25) for detailed analyses. Data analysis was performed using descriptive statistics, where the mean and standard 
deviation were calculated for continuous data, while frequencies and percentages were used for categorical data. Data 
were categorized, and admission diagnoses were grouped into different categories based on body systems. Age was 
categorized into three groups (18–40, 41–64, and ≥ 65 years). The Padua and IMPROVE total risk scores were calculated 
by adding points for each risk factor. The scores were then divided into two categories: high- and low-risk. The patient’s 
VTE pharmacotherapy prophylaxis assessment was classified as appropriate or inappropriate depending on their Padua 
and IMPROVE bleeding scores and dose, according to ACCP clinical guidelines. Furthermore, the prophylactic dose was 
categorized into two groups: appropriate and inappropriate. A Padua total score of 4 is considered a cutoff point for 
initiating prophylaxis in certain patients, indicating a high risk of developing VTE. For the IMPROVE bleeding score, a 
total score of 7 was considered a cutoff point for the risk of bleeding (IMPROVE Bleeding Risk Assessment Score, n.d.). 
Patients with a Padua score ≥ 4 and a bleeding score < 7 were candidates for VTE pharmacotherapy prophylaxis if no 
other contraindications were present. Based on VTE prophylaxis indications, clinical situations assessments were divided 
into four categories: VTE prophylaxis indicated - prescribed, not indicated - not prescribed, indicated - not prescribed, 
and not indicated - prescribed, as shown in Figure 1.

An appropriate prophylactic dose assessment for enoxaparin was based on the recommended dose according to clinical 
guidelines. The recommended dose is 40 mg subcutaneously once daily for patients with normal renal function (GFR ≥ 60 mL/ 
min) and 20 or 30 mg subcutaneously once daily for patients with reduced renal function (GFR < 30 mL/ min).12 Doses outside of 
this recommendation were considered to be inappropriate.

Medical Records 
Reviewed

Patients 
Excluded*

Patients 
Included

VTE pharmacological 
prophylaxis assessment

Appropriate Inappropriate

Indicated -
prescribed

Indicated - Not 
prescribed 

Not indicated -
Not prescribed

Not indicated -
prescribed

Padua ≥4 &
IMPROVE <7

Padua <4 or ≥4
& IMPROVE ≥7

Padua ≥4 &
IMPROVE <7

Padua <4 or ≥4
& IMPROVE ≥7

Figure 1 VTE prophylaxis assessment. *Patients aged < 18 years, hospitalized < 24 h, diagnosed with ischemic stroke or VTE on admission, on anticoagulants before 
admission, incomplete/duplicated medical records, and taking anticoagulants for VTE treatment.
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A Chi-square test with a 95% confidence interval was performed to investigate the associations between VTE 
prophylaxis appropriateness, gender, age, diagnosis categories, and Padua and IMPROVE categories. In addition, 
multivariable analysis was performed for all variables with a P-value lower than 0.05 to investigate the contribution of 
confounding factors to the significance of the results obtained from the previous Chi-square test.

Ethical Considerations
This retrospective observational study was conducted at the Palestinian Medical Complex in Palestine. The IRB committee 
approved the study design at Birzeit University, reference number BZUPNH2102. The requirement for informed consent from 
each participant was waived because this was an observational retrospective study. The patients were anonymized, and their 
information was nonidentifiable. The study complied with the ethical guidelines of the Declaration of Helsinki and patient data.

Results
The medical records of 665 patients were reviewed, and only 408 met the inclusion criteria for the study. Of the patients, 51.5% 
were male. More than half of the patients were older than 65 years. The most common diagnosis was an infectious disease, 
constituting 51% of all cases, while the least common diagnosis was G.I. disorder, constituting 3.2% of all cases (Table 1). For the 
Padua scores, the mean was 2.25 ± 2.08, total scores ranged from 0 to 9, and for IMPROVE risk, the mean was 4.44 ± 2.72, 
ranging from 0 to 17.

Table 1 Patient Characteristics and Demographics (N= 408)

Characteristics Category Frequency (%)

Gender Male 210 (51.1)

Female 198 (48.5)

Age (years) 18–40 79 (19.4)

41–64 122 (29.9)

≥65 207 (50.7)

Diagnosis CNSa 35 (8.6)

CVDb 41 (10)

Infection 208 (51)

Endocrine 24 (5.9)

GI 13 (3.2)

Renal 107 (26.2)

Respiratory 162 (39.7)

Others* 170 (41.7)

VTE risk PADUA score (Mean) 2.25 ± 2.08

Low risk (RAM < 4) 296 (72.5)

High risk (RAM ≥ 4) 112 (27.5)

Bleeding risk IMPROVE score (Mean) 4.44 ± 2.72

Low risk (IMPROVE < 7) 336 (82.4)

High risk (IMPROVE ≥ 7) 72 (17.6)

Note: *Others: liver diseases, blood disorders, cancer, electrolyte disorders, skin diseases, autoimmune 
diseases, multiorgan failure, and trauma. 
Abbreviations: aCNS, central nervous system; bCVD, cardiovascular disease.
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As illustrated in Figures 2 and 3, the three most frequent risk factors for VTE were acute infection and/or 
rheumatologic disorders (54.7%), age > 70 years (38.5%), and heart and/or respiratory failure (21.3%). Most patients 
(95%) had a platelet count ≥50 × 10×9 cells/L and an international normalized ratio (INR) ≤ 1.5, reducing the risk of 
bleeding. Patients aged (40–84), male gender, and renal function < 30 mL/min were the most abundant risk factors for a 
high IMPROVE bleeding risk score.

Table 2 shows a significant association between patients’ gender, age, and diagnosis of infections or respiratory 
disease and the appropriateness of the administered VTE prophylaxis. Females were more likely to have appropriate 
prophylaxis than the males, with an OR = 1.634 (CI = 1.070–2.497), and patients aged 18–40 years were more likely to 
have appropriate prophylaxis than those aged ≥ 65 years with an OR = 1.965 (CI = 1.099–3.513). Furthermore, patients 
free of infectious and respiratory diseases were significantly more likely to receive appropriate prophylaxis than patients 
with these diseases (OR = 1.762 (CI = 1.120–2.772), OR = 1.929 (CI = 1.167–3.188), respectively). However, no 
significant association was observed between the appropriateness of prophylaxis and other disease states. In addition, no 
significant association was observed between VTE, bleeding risk scores, and appropriate prophylaxis.

As shown in Table 3, of the 408 patients, 222 received thromboprophylaxis (54.4%), and only 44 received appropriate 
prophylaxis with the correct dose (19.82%).

Figures 4 and 5 show the steps used to evaluate patients for VTE prophylaxis therapy according to their Padua and 
IMPROVE bleeding scores and correct dosages as recommended by the clinical guidelines. As a result, 112 (27.5%) of 
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Figure 2 Padua score risk factors with corresponding percentages (N=408). *Within last month.
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Figure 3 IMPROVE score for risk factors with corresponding percentages (N=408). *Within three months.
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Table 2 VTE Prophylaxis (VTEPx) Assessment (N= 408)

Variable Category Appropriate  
VTEPx n (%)

Inappropriate  
VTEPx n (%)

Crude OR (CI 95%) P value Adjusted OR (CI) P value*

Gender Female 121 (61.1) 77 (38.9) Reference – Reference 0.023

Male 100 (47.6) 110 (52.4) 1.729 (1.166–2.562) 1.634 (1.070–2.497)

Age (years) 18–40 52 (65.8) 27 (34.2) Reference – Reference 0.074

41–64 64 (52.5) 58 (47.5) 1.745 (0.972–3.133) – 1.620 (0.865–3.032) 0.132

≥65 105 (50.7) 102 (49.3) 1.871 (1.091–3.207) – 1.965 (1.099–3.513) 0.023

Diagnosis CNS No 205 (55) 168 (45) Reference 0.294 Not performed

Yes 16 (45.7) 19 (54.3) 1.449 (0.723–2.905)

CVD No 205 (55.9) 162 (44.1) Reference – 1.910 (0.945–3.863) 0.072

Yes 16 (39.0) 25 (61.0) 1.977 (1.021–3.827)

Infection No 131 (65.5) 69 (34.5) Reference – 1.762 (1.120–2.772) 0.014

Yes 90 (43.3) 118 (56.7) 2.489 (1.668–3.715)

Endocrine No 209 (54.4) 175 (45.6) Reference 0.673 Not performed

Yes 12 (50.0) 12 (50.0) 1.194 (0.523–2.725)

G.I. No 216 (54.7) 179 (45.3) Reference 0.248 Not performed

Yes 5 (38.5) 8 (61.5) 1.931 (0.621–6.005)

Renal No 157 (52.2) 144 (47.8) Reference 0.172 Not performed

Yes 64 (59.8) 43 (40.2) 0.733 (0.468–1.146)

Respiratory No 159 (64.6) 87 (35.4) Reference – 1.929 (1.167–3.188) 0.010

Yes 62 (38.3) 100 (61.7) 2.948 (1.955–4.445)

Othersa No 112 (47.1) 126 (52.9) Reference – 0.788 (0.487–1.273) 0.330

Yes 109 (64.1) 61 (35.9) 0.497 (0.332–0.745)

VTE risk Low risk (RAMb < 4) 152 (51.4) 144 (48.6) 0.658 (0.422–1.025) 0.064 Not performed

High risk (RAM ≥4) 69 (61.6) 43 (38.4)

Bleeding risk Low risk 

(IMPROVE < 7)

183 (54.5) 153 (45.5) 1.070 (0.643–1.782) 0.794 Not performed

High risk 

(IMPROVE ≥ 7)

38 (52.8) 34 (47.2)

Notes: *P-value after multivariable regression analysis. aOthers: liver diseases, blood disorders, cancer, electrolyte disorders, skin diseases, autoimmune diseases, multiorgan 
failure, and trauma. 
Abbreviation: bRAM, risk assessment model.

Table 3 Appropriateness of VTE Prophylaxis

Clinical Situation Frequency (%)

Total VTE pharmacological prophylaxis given 222 (54.4)

Appropriateness of prophylaxis prescribed 44 (19.8)

Inappropriateness of prophylaxis prescribed 178 (80.18)
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the total hospitalized patients (N=408) had a high risk of developing VTE, 73 patients were eligible for VTE 
pharmacological prophylaxis, but only 44 (60.3%) patients received the appropriate prophylaxis. In contrast, 296 
(72.5%) patients had low Padua scores, indicating that pharmacological prophylaxis was not indicated; however, 144 
(48.6%) patients received prophylaxis, which increased their risk of bleeding.

Discussion
Patient assessment for VTE prophylaxis can be challenging to health providers and patients due to the risk of 
complications by the disorder or the medication used for management; therefore, risk assessment tools are essential in 
making appropriate decisions. This study assessed VTE prophylaxis using Padua and IMPROVE bleeding scores. The 
study finding illustrates over-utilization, where anticoagulants were used when not indicated and underutilization when 
indicated. Furthermore, subtherapeutic or high doses were prescribed to patients with indications for prophylaxis.

According to the risk assessment stratification, based on the clinical guidelines of patients enrolled in this study, only 
112 patients had a high risk of developing VTE, and 73 patients (65.2%) were eligible for VTE pharmacological 
prophylaxis. In this study, 222 (54.4%) received anticoagulants for VTE, similar to a cross-sectional multicenter 
observational study conducted in Jordan and Lebanon, where 415 (58.9%) of patients enrolled in the study received 
prophylaxis, with 52% receiving the appropriate therapy, however, unfortunately, only 19.82% received appropriate 

High risk - Padua
n = 112 (27.5%)

High risk - IMPROVE
n = 39 (34.8%)

Low risk - IMPROVE
n = 73 (65.2%)

Prophylaxis
prescribed

Prophylaxis 
not prescribed

Indicated -
prescribed 
(right dose)

Indicated -
prescribed 

(wrong dose)

Indicated -
Not

prescribed 

n = 24
(61.5%)

n = 15
(38.5%)

n = 44 
(60.3%)

n = 10
(13.7%)

n = 19
(26%)

Figure 4 Prophylaxis administration for high Padua risk patients (N=408).

Low risk - Padua
n = 296 (72.5%)

Not indicated -
prescribed

Not indicated -
Not prescribed

n = 144 
(48.6%)

n = 152
(51.4%)

Figure 5 Prophylaxis administration for low Padua risk patients (N=408).
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prophylaxis in our study.16 Only 44 patients received the correct prophylaxis constituting 60.3% of the eligible patients, 
indicating that 29 (39.7%) of eligible patients were not given the prophylaxis or were given prophylaxis with the wrong 
dose. The mean age for these patients was 64.4 years, so the age factor should not be a reason for missed prophylaxis. It 
has been reported that up to 50% of older patients do not get anticoagulation therapy due to physician perception of a 
high risk of falling and associated bleeding.17 Additionally, these patients may have been exposed to unwanted VTE 
complications. For example, a trial called MEDENOX had shown that the incidence of developing VTE in patients who 
did not receive the prophylaxis when they were eligible is 9.4% higher.18 The inability to make a clinical decision on 
whether to initiate prophylaxis may be due to the inability to stratify patients depending on risk scores (Padua and 
IMPROVE) or not incorporating these assessment tools in clinical practice, as suggested by the STIME study.19,20 

Furthermore, the VTE assessment rate was increased when incorporating assessment models into quality parameters, 
where 98.6% of hospital admitted patients were screened for initiating VTE prophylaxis.21

The risk of bleeding is a major adverse effect of anticoagulant therapy, and patient assessment for anticoagulant 
contraindications is necessary in clinical practice. In this study, bleeding risk was assessed using the IMPROVE score, and a 
high-risk score ≥ 7 was considered a contraindication to pharmacological prophylaxis, regardless of a high Padua score or 
the risk of clotting. In such a clinical situation, other prophylactic measures can be initiated. The total number of patients 
who received prophylaxis even though they have absolute contraindication (high Padua/high IMPROVE) or without an 
indication were 24 (61.5%) out of 39 (48.6%) and 144 out of 296, respectively, increasing their risk of bleeding 
complications and health care costs. This inappropriate assessment of VTE or prescribing of anticoagulants may be due 
to a lack of awareness, knowledge, appropriate staff, lack of practical assessment incorporated into health teamwork flow, 
concentrating on current diagnosis versus prophylaxis, and lack of involvement by clinical and administrative leaders.22

In this study, the most common risk factors for bleeding were median age (40–84 years), male gender, and renal 
insufficiency, a major contraindication to anticoagulants. A similar finding was illustrated by a Lebanese study at the 
American University of Beirut Medical Center, where renal insufficiency was a major risk factor for bleeding.23

The most frequent risk factors for developing VTE were acute infection and/or rheumatologic disorders (54.7%), age > 70 
years (38.5%), and heart and/or respiratory failure (21.3%). These findings were consistent with a study by Asmamaw et al, which 
shows that acute infection and/or rheumatologic disorders 76.7% is the most common diagnosis among hospitalized patients.24 

While another study by Ayalew et al showed that acute infection 51.5% and heart or respiratory disease 25.7% are the 
commonest.13 Furthermore, this study was conducted through the winter season, and those conditions are prevalent during that 
period.

The participant’s age and sex were significantly associated with the appropriateness of the administered prophylaxis. 
Patients aged 18–40 were more likely to receive appropriate prophylaxis than those aged ≥ 65. In contrast with two studies by 
Ayalew et al, there was no association.13 A prospective Malaysian study performed pre-and post-intervention among medical 
inpatients reported a significant association between appropriate VTE prophylaxis and age; however, middle-aged patients 
were more likely to receive appropriate prophylaxis.25 Another cross-sectional multicenter observational study conducted in 
Jordan and Lebanon showed a significant association, where patients aged 40 years or older were more likely to receive 
appropriate prophylaxis.16 The higher likelihood of older patients receiving appropriate prophylaxis in our study could be 
explained by the increased risk of clotting in this age category causing physicians to consider prophylaxis more often.26

The most common diagnosis was infection disease, accounting for 51% of the hospitalized patients. This finding is 
similar to Ayalew et al, which showed that 65.5% of patients were diagnosed with infectious diseases.13 Also, a significant 
association was detected between administering appropriate prophylaxis and not having infectious and respiratory diseases. 
However, a previous study showed no association between diagnosis and the appropriateness of DVT prophylaxis.13

Limitations
This study has several limitations that should be considered. For example, the study was a single-center study, 
mechanical prophylaxis was not assessed, incomplete patient medical records, the BMI for hospitalized patients was 
not available for most patients, the incidence of VTE development was not assessed after the hospital discharge, and the 
health care providers knowledge of current guideline was not assessed.
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Conclusion
In conclusion, prophylaxis among hospitalized medically ill patients is mostly inappropriate; 80.18% of the patients 
received inappropriate prophylaxis, and only 60.3% of eligible patients received appropriate prophylaxis with the correct 
dose when indicated. Therefore, adapting assessment models or checklists in clinical practice based on clinical guidelines 
for VTE risk stratification is a practical and effective method to improve VTE prophylaxis management and select the 
appropriate therapy to prevent toxicity or complications. Furthermore, increasing healthcare providers’ knowledge and 
awareness and providing continuing education for VTE based on scientific evidence-based practice is essential in 
improving patient care and outcome in VTE prophylaxis risk assessment, prevention, and management.
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