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Background: Considering the high prevalence and risk of Deep Vein Thrombosis (DVT) and 
pulmonary thromboembolism (PTE) in hospitalized patients and the existence of different prophylaxis 
methods in these patients, the necessity of evaluating the rational administration of heparin or 
enoxaparin and mechanical prophylaxis is one of the important priorities. The present study aimed 
to evaluate the consistency of the Heparin/Enoxaparin administration in comparison to guidelines in 
patients admitted to Imam Reza Hospital.     

Methods: In this prospective study drug use evaluation (DUE), 300 hospitalized patients receiving 
venous thrombosis prophylaxis were enrolled, of which 150 patients were selected from surgical 
wards and 150 patients from internal wards. The demographic and clinical data of patients were 
collected using clinical records of them. We used the checklists based on the Geneva System for 
patients admitted to internal wards and the Caprini Questionnaire for patients in surgical wards 
to evaluate whether patients had received heparin/enoxaparin prophylaxis and mechanical DVT 
prevention according to guidelines.    

Results: T: In the surgical ward, prophylactic treatment for venous thrombosis was administered in 
85 (56.6%) patients admitted to surgical wards in accordance with the clinical guideline and in the 
internal ward, in 42 (28%) patients, with a significant difference between two sections (P: 0.0001). 
Mechanical prophylaxis, including compressive socks, was performed in 99 (66%) patients in the 
surgical ward and in the internal ward only in 56 (37.4%) patients, according to the guideline. Drug 
prophylaxis was administered in surgical wards in 116 (77.3%) patients and in internal wards, in 79 
(52.6%) patients according to the guideline.

Conclusion: Intravenous thrombosis prophylaxis, according to the guidelines, is more common in 
patients admitted to surgical wards than in internal wards. But in both sectors, statistics are far from 
international standards. 
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Introduction
Venous thromboembolism includes DVT (deep vein 
thrombosis) and PE (pulmonary embolism), which have 
significant complications and mortality in hospitalized 
patients. Unprovoked VTE is when a specific cause and 
background are not found, and this indicates the influence 

of environmental factors and vice versa. Provoked VTE is 
when we have a specific background and risk factor, such 
as malignancy or immobility. The main prophylaxis of VTE 
is anticoagulants that the duration of prophylaxis treatment 
varies from 3 to 6 months depending on the underlying 
disease and risk factors (1).
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patients but can also lead to a loss of costs and drug reserves 
following the improper administration of anticoagulants (9, 
10). In a systematic review by Motte et al., , the researchers 
concluded that although different risk assessment models 
and numerous treatment recommendations are available 
for the prevention of venous thrombosis, the best decision 
for treatment and prevention in patients should be based on 
a combination of clinical guidelines and patients’ clinical 
findings. In this case, a balance can be struck between the 
risk of venous thrombosis and the risk of bleeding (11).

Due to the high prevalence and risk of DVT and PTE in 
hospitalized patients and also the existence of different 
prophylaxis methods in these patients, the need to evaluate 
the rational use of prophylaxis with heparin or enoxaparin 
is one of the important priorities in terms of reducing costs 
and rationalizing prophylaxis. It gets more important when 
these drugs are among the most expensive drugs in the 
hospital due to high consumption, so the aim of this study 
was to investigate the rational use of heparin/enoxaparin and 
mechanical prophylaxis for thromboembolic events in DVT 
prophylaxis regimens in patients admitted to Imam Reza 
Hospital during eight months.

Methods
The present prospective drug use evaluation (DUE) study 
was conducted between April 2018 and October 2018 in 
Imam Reza Hospital (the largest teaching hospital in the 
northwest of Iran), affiliated to Tabriz University of Medical 
Sciences, Tabriz, Iran. 

This study was approved by the Regional Ethics Committee 
of Tabriz University of Medical Sciences ID: TBZMED.
REC.1397.659. Because there was no need for intervention 
or aggressive procedure on the patient, there was no need 
for moral consent. However, in order to obtain information 
about patients’ files, the necessary coordination was done 
with the head of the hospital and wards, while maintaining 
the confidentiality of patients’ information.

Consented patients who were admitted to Imam Reza 
Hospital between the study period and received heparin, 
enoxaparin, or mechanical prophylaxis for thromboembolic 
events were included in the present study. Patients who 
received treatment regimen for thromboembolic events were 
excluded. 

During the study period the demographic and clinical data of 
patients including age, sex, the risk of thrombosis, bleeding 
and the pattern of anticoagulant therapy, whether mechanical 
or pharmacological, was evaluated in patients admitted to 
surgical and internal wards whose risk of venous thrombosis 
was calculated according to Caprini and Geneva criteria, 
respectively (Tables 1 and 2). 

Thromboprophylaxis reduces the risk of VTE in patients. 
While most studies show that thromboprophylaxis reduces 
the risk of death in surgical patients, the reason for this 
difference between surgical and internal patients is not known 
but is probably due to the high incidence of comorbidities in 
internal patients (2).

Despite significant medical advances in the prevention and 
treatment of DVT and PE, it is the most common preventable 
cause of death in a hospital, which in the United States is 
responsible for the deaths of about 150,000 to 200,000 people 
per year. It is estimated that more than half of internal patients 
are at risk of developing thromboembolism (2, 3). 

Most studies in this area have examined the risk of VTE in 
patients who have not received anticoagulant prophylaxis, so 
it appears to be overestimated in 10 to 80% of studies (2).

According to published statistics, 11000 people in the 
United States are exposed to various complications 
related to the formation of thrombosis or clots in deep 
veins and venous thromboembolism (4). For the first time 
in 1845, Virshu identified three major factors influencing 
deep vein thrombosis in the form of impaired blood flow 
(Due to lack of proper venous pumping resulting from 
impaired muscle contraction), vascular damage (due to 
activation of vasoactive amines or attributable to external 
layers on the organs) and increased coagulation (due to 
stimulation of thrombogenic factors following injury, 
including increased platelet aggregation and adhesion) 
(5). Given that venous thrombosis can lead to dangerous 
and occasionally fatal complications, its prevention is 
very important, especially in hospitalized patients who 
are at risk for major risk factors for venous thrombosis. 
Thus, Francis and colleagues, in a study of hospitalized 
patients with cancer, stated that these patients are at high 
risk for venous thrombosis; therefore, in the absence of 
active bleeding or high risk of bleeding, prophylactic 
administration of anticoagulants is unavoidable (6). So, 
in recent years, various mechanical and pharmacological 
treatments have been used in hospitalized patients to 
prevent venous thrombosis; these include unfractionated 
heparin and low molecular weight heparin. 

Based on studies, mechanical prevention methods such 
as mechanical pressure are relatively ineffective, and they 
are not effective alone (7). Therefore, further research on 
increasing the effectiveness and reducing the side effects 
of prophylactic use of anticoagulants as a more effective 
treatment than mechanical methods is a topic of discussion 
among researchers and physicians (8). However, despite the 
introduction of guidelines and systems for calculating the risk 
of venous thrombosis in patients, the use of these cases has 
not become common among physicians, and in some cases, 
not following these guidelines not only endangers the lives of 
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Table1. Geneva score for evaluation the risk of thrombosis in internal wards

ScoreVariable
3Malignancy

3History DVT/PTE

3Movement restrictions

3

2Trauma or surgery in a recent month

1Age over 40 years

1 Myocardial Infarction

1Ischemic stroke

1Acute infection

1Rheumatic disease

1

1Hormone Therapy

Risk category

0-2Low risk

3-30High risk

  The primary outcome of the present DUE study included 
evaluation of the risk of thromboembolic events as well 
as prophylactic anticoagulation regimens and assessment 
the compliance of prophylaxis pharmacological and 
mechanical regimens of patients with these guidelines. 
The secondary outcome was evaluation of bleeding risk 
in the patients (Table 3).

Quantitative data were presented as mean and standard 
deviation (SD), and qualitative data were presented as 
frequency and percentage. Statistical analysis of the 
information was performed using PSS 25.0 (IBM SPSS 
Statistics for Windows, Version 25.0. Armonk, NY: 
IBM Corporation). Student T-test and Chi-Square tests 
were used to compare quantitative and qualitative data 
between different groups, and finally, a P value less than 
0.05 was considered statistically significant.

Table2. Caprini score for evaluation the risk of thrombosis in surgical wards.

Each risk factor = 5 pointEach risk factor = 3 pointsEach risk factor = 2 pointsEach risk factor = 1 point

(Stroke)<1 monthAge ≥75Age 61-74Age 41-60

Elective arthroplasty
(.hip, knee, etc)  History of VTEArthroscopic surgery

Minor surgery
(Elective Abdominal or Chest Surgery)

Hip ,pelvis or leg fractureVTE Family history of 
 BMI >25 kg/m2

Acute spinal cord injury 
(<1 month)Factor 5 Leiden 

  Swollen legs

 Pelvic or hip fracture
surgeryProthrombin A20210Malignancy Varicose veins

Colon and rectal surgery Lupus AnticoagulantConfined to bed  (>72 hours)Pregnancy or postpartum

Cancer surgeryAnti-cardiolipin antibodiesImmobilizing plaster cast History of unexplained or recurrent
spontaneous abortion

Major hitElevated serum homocysteineCentral venous access Oral contraceptives or hormone replacement
therapy

 Heparin-induced
thrombocytopeniaVascular surgerySepsis (<1month)

 Other congenital or acquired
thrombophilia

Elective spinal surgery
 (e.g. spinal fusion)

Serious lung disease including pneumonia
 (<1 month)

Shoulder and elbow surgeryAbnormal pulmonary function

 Repair Achilles ligament
ruptureAcute myocardial infarction

Foot surgeryCongestive heart failure (<1 month)

History of inflammatory bowel disease

 Medical patient at bed rest

Risk category

High riskModerate risk Low riskVery low risk 

>53-41-20-1

Thrombophilia (e.g., antiphospholipid syndrome)

Obesity (BMI> 30)

Major Open Surgery
(>45 minutes)

Laparoscopic surgery
(> 45 minutes)
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Table 3. Risk factors for bleeding.

ScoreRisk factor for bleeding

1Moderate Renal failure (30 <GFR <60)

1Male sex

1.5Age 40-84 years

2Active cancer

2Rheumatic disease

2Central venous catheters

2.5Admissions in Intensive Care

2.5Severe Renal failure (GFR <30)

2.5Liver insufficiency (INR> 1.5)

3.5Age ≥ 85

4Thrombocytopenia  (<50 × 109   )

4Recent (3 months) bleeding

4.5Active gastro-intestinal ulcer

Risk category

0-7Low risk

>7High risk

GFR:glomerular filtration rate, INR: international normalized ratio

Results
A total of 300 patients was included in the study. The 
mean age of patients was 56.1 ± 19.3 years, with a 
male majority of 58.3%. Among them, 150 individuals 
with a mean age of 53 ± 22.2 were admitted in internal 
wards, and the reaming 150 patients with a mean age of 
59.7 ± 18.7 were admitted in surgical wards. Baseline 
demographic and clinical data of the patients have been 
summarized in Table 4. 

The mean risk of thromboembolic events of patients in 
internal and surgical wards were 3.3 ± 2 and 11.9 ± 4.6, 
respectively. Also, the mean calculated bleeding risk 
in the internal and surgical medicine wards were 3.9 ± 
2.6 and 4.1 ± 2.6, respectively (P= 0.95). In this regard, 
10.6% of patients in the internal wards and 11.3% in the 
surgical wards were at high risk of bleeding (Figure1).

Figure 1. The risk of thrombosis and bleeding in the internal and surgical wards.
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Among all the patients in both internal and surgical wards, 39 
(13%) patients received no prophylactic treatment. While, 
mechanical prophylaxis methods, including compression 
stockings and intermittent pneumatic compression devices, 
were used in 137 (45.6%) patients. Moreover, 248 (82.6%) 
patients received either of heparin (45.9%) or enoxaparin 
(36.6%) (Table 4).

Evaluation of the pharmacological and mechanical 
methods indicated that there was no statistically significant 
difference in the rate of compliance with the guidelines 
between the internal and surgical wards (90 (60%) vs. 85 
(56.6%); P=0.31). 

In the internal wards, the use of the mechanical method 
was in accordance with Geneva guidelines only in 75 
(50%) patients. Mechanical methods were used incorrectly 
in 12 (8%) patients with no need to receive anticoagulant 
prophylaxis.  

Among the patients in the surgical wards, the mechanical 
methods administration was based on the Caprini guideline 
in 99 (66%) patients. While, in 47 (31.3%) patients with 
a definite indication, the mechanical methods were not 
used. In opposition, 4 (2.7%) patients with an indication 
for administration of one prophylactic method, both 
pharmacological and mechanical methods, were used 

inappropriately. 

There was a significant difference regarding the guideline-
based use of mechanical methods between the internal and 
surgical wards (75 (50%) vs. 99 (66%); P <0.01).

In the internal wards, the administration of pharmacological 
prophylaxis regimens has consisted with the Geneva 
guideline in 85 (56.6%). Moreover, 55 patients with no 
indication for prophylactic anticoagulation received the 
medicines wrongly. In contrast, 8 cases with a definite 
indication for prophylactic anticoagulation receive no 
medication. 

Among the patients in the surgical wards, 116 (77.3%) 
patients received the pharmacological prophylaxis regimens 
according to the guideline. Among the reaming 34 cases, 30 
patients with no indication have prescribed the medicines, 
and four patients with an indication for one prophylactic 
method received both of them.

Furthermore, comparing the principles of prophylaxis 
within the surgical and internal wards showed that the 
amount of correct administration in drug prophylaxis 
is significantly higher than the correct administration 
of mechanical methods in the surgical wards (P=0.02); 
however, no significant difference was observed in the 
internal wards (P = 0.10).

Table 4. Demographic and clinical data of patients in the surgical and internal wards

Surgical ward

(mean ± SD) 

Internal ward

(mean ± SD) 

 P Value

Age ( year), mean ± SD 53±22.2 56.1±19.3 0.91

Risk of thrombosis, mean ± SD 11.9±4.6 3.3±2 -

             Risk of bleeding, mean ± SD 4.1±2.6 3.9±2.6 0.95

Sex (male), n (%) 0.0003

Prophylaxis 

Mechanical method, n (%)   0.0001

Pharmacological  

•	 Not prescribed, n (%)

•	 Heparin, n (%) 0.23

•	 Enoxaparin, n (%)

Prophylaxis treatment, n (%) 0.01

103  (68.6%) 34  (22.6%)

30(20%) 19(12.6%)

66 (44.7%) 72 (47.9%)

53 (35.3%) 57 (38%)

149 (99.3%) 141 (94.1%)

100 (66.6%) 75 (50%)
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Discussion

The present DUE study showed that in spite of the 
existence of guidelines regarding the administration of 
pharmacological and non-pharmacological treatment 
in the prevention and treatment of thromboembolic 
events, considerable inappropriate administration of 
heparin/enoxaparin and mechanical prophylaxis for 
thromboembolic events took place in our hospital.

Previously, some studies have shown that anticoagulation 
administration is not according to the standard guidelines. 
Khalili et al., in a cross-sectional prospective study on 
400 patients in cardiac care unit, infectious disease, 
nephrology, and cardiology units demonstrated that 55% of 
participants have indication to administrate anticoagulants 
prophylaxis against thromboembolic events. Besides, data 
analysis showed that the doses of enoxaparin and heparin 
were inappropriate in 21% and 25% of cases, respectively. 
Moreover, in 2.8% of individuals, heparin and enoxaparin 
were ordered inappropriately (12). Furthermore, Pressis 
et al., conducted a prospective, observational study 
on a total of 352 patients in South African hospital to 
evaluate adherence to guidelines for thromboembolic 
events prophylaxis. The appropriate decision to prescribe 
anticoagulants was made in 72.2% of patients (13). In our 
study, the administration of pharmacological methods was 
not based on guidelines in approximately 34% of patients. 
It is possible that the current discrepancy in the treatment 
of patients in our study with clinical guidelines and venous 
thrombosis risk calculation systems and the proposed 
treatment resulting from physicians’ decisions taking into 
specific clinical conditions. There were patients who were 
probably not included in the questionnaires. Also in the 
study entitled ENDORSE (Epidemiologic International 
Day for the Evaluation of Patients at Risk for Venous 
Thromboembolism in the Acute Hospital Care Setting) 
conducted a large-scale study of 68,000 patients in 32 
countries. The results of the study indicate that 58.5% 
of patients were admitted to surgical wards, and only in 
39.5% of patients in inpatient wards, effective prevention 
of venous thrombosis was performed based on clinical 
guidelines (14). Compared to the results of our study, the 
prophylactic adaptation rates of patients in both internal 
medicine and surgery wards were lower than the above 
study because the adaptation rates in the internal medicine 
and surgery wards were 60% and 56.6%, respectively.

In another study, Pinjala stated that among patients 
admitted to surgical and internal wards in India, 16.3% 
and 19.1% of patients received appropriate prophylactic 
treatment to prevent venous thrombosis (15). However, 
the results of our study showed better adherence to clinical 
guidelines for venous thrombosis prophylaxis compared 
to the present study. However, in a similar study in 
France conducted by Bergmann et al., Statistics showed 
that 53.5% of patients admitted to internal wards and 

71.2% of patients admitted to surgical wards underwent a 
proper venous thrombosis prevention regimen, which was 
significantly higher than in our study (16).

In another study, Nimeri et al., examined the incidence 
of venous thrombosis in hospitalized patients over a five-
year period, in which the use and adherence of physicians 
to venous thrombosis risk assessment systems were also 
evaluated. The results of this study revealed that the rate 
of following and using the clinical guideline for venous 
thrombosis prevention was initially less than 80%, which 
increased to 100% after the launch of the hospital system 
for assessing the risk of venous thrombosis, which has been 
associated with a significant reduction in the incidence 
of venous thrombosis in patients (17). Consequently, 
considering the results of our study, setting up decision-
making systems for venous thrombosis prophylaxis in 
hospitalized patients is becoming more important.

Similarly, Cardoso et al., examined the incidence of 
venous thrombosis in patients admitted to the internal and 
surgical wards, in which the compliance of physicians’ 
decision to provide venous thrombosis prophylaxis with 
clinical guidelines was assessed. The results of this study 
showed that the rate of adherence to the clinical guideline 
for the prevention of venous thrombosis in 2014 compared 
to 2010 increased by more than 11% and increased from 
63.8% to 75%, which followed the launch of the program. 
Prevention of patients with venous thrombosis has been 
done using clinical guidelines (18).

According to the results of the present study, it can be 
concluded that substantial inappropriate administration 
of heparin/enoxaparin and mechanical prophylaxis for 
thromboembolic still occurred in the internal and surgical 
wards. However, it seems necessary to establish decision-
making systems for venous thrombosis prophylaxis in the 
study center due to non-compliance with VTE standard 
guidelines in clinical wards.
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