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Abstract

Background: Thromboembolic events are one of the most important 
causes of mortality in the hospitalized patients. Evaluation of antico-
agulants intake patterns compared to the standard treatment guide-
lines is necessary for improving the quality of prophylaxis manage-
ments. The present study was performed to evaluate the pattern of 
heparin and enoxaparin intake compared to the standard treatment 
guidelines for thromboprophylaxis.

Methods: The present study was conducted on 305 patients admit-
ted to the two referral teaching hospitals. The patients were classified 
according to the treatment guidelines of American College of Chest 
Physicians and based on the type of risk (low, moderate, and high). 
Finally, prophylaxis regimen was assessed based on the standard 
treatment guidelines and the intervention was performed in case of 
contradiction.

Results: In this study, averagely, prophylactic regimen showed 83.3% 
compliance with the standard treatment guidelines. Moreover, 188 
patients (61.6%) were in moderate and high risk groups and needed 
prophylaxis therapy. Among these patients, 93% (175 patients) re-
ceived appropriate prophylaxis. According to the results, being above 
40 years old, infection, and inactivity were the most important risk 
factors in the patients with the prevalence of 81.6%, 47.9%, and 
43.3%, respectively.

Conclusion: Although treatment guidelines are available for the 
prophylaxis of thromboembolic events, prophylaxis regimens are 
not always administered in accordance with these guidelines. Failure 
to observe these guidelines could increase the cost of treatment and 
risk of thrombosis as well as other serious problems for the patients.
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Introduction

A venous thromboembolic event (VTE) is considered as an 
important cause of preventable disability and mortality [1-5]. 
VTE attacks in hospitalized patients are associated with high 
rates of mortality. The patients admitted to ICU are particu-
larly exposed to developing VTE and it can increase the risk of 
mortality in this population [6]. However, the real incidence, 
prevalence, and mortality rates of the VTE are likely to be un-
derestimated because of its clinically silent nature [7].

Several clinical trials and meta-analyses have shown the 
efficacy and safety of prophylaxis in reducing the incidence of 
VTE. In addition, Consensus Conferences and Guidelines for 
VTE prophylaxis have been published recommending the use 
of prophylactic unfractionated heparin (UFH) or low molecu-
lar weight heparin (LMWH) such as enoxaparin in the patients 
who are at risk of VTE [8-10]. According to these guidelines, 
the use of anticoagulants can reduce the adverse events of VTE 
as well as the healthcare costs [3-5]. In spite of this scientific 
evidence, several studies [6, 10-14] have shown low efficiency 
and improper use of prophylaxis. Up to now, a few studies 
such as the study by Khalili et al [4] have been conducted to 
compare the compatibility of the prophylaxis methods for VTE 
with the standard treatment guidelines in Iran. Therefore, the 
present study aims to evaluate the compatibility of the prophy-
laxis methods for VTE used at two referral teaching hospitals 
of Shiraz, Iran with the standard guides of prophylaxis.

Materials and Methods

This was a prospective cross-sectional study being conducted 
in Namazi and Shahid Faghihi hospitals, both teaching tertiary 
healthcare canters affiliated with Shiraz University of Medi-
cal Sciences during a 7-month period from September 2012 to 
March 2013. These two hospitals are the largest referral hos-
pitals in the Southern of Iran. Three hundred and five patients 
out of the 460 patients admitted to the wards of internal, surgi-
cal, and cardiac care were selected for inclusion in the study. 
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Patients with limited bedridden duration (less than 24 h), had 
received therapeutic doses of heparin or enoxaparin, and had 
incomplete information, were excluded from the study. The 
study protocol was approved by institutional review board of 
Shiraz University of Medical Sciences. As this was a prospec-
tive study, no informed written consents were required.

The patients were evaluated regarding age, gender, body 
mass index, the type of risk factors for VTE, history of dis-
eases such as VTE, heart failure, and known thrombophilia, 
laboratory test results including complete blood count (CBC), 
Scr, Clcr (calculated according to the Cockcroft-Gault formu-
la [15]), prothrombin time (PT), partial thromboplastin time 
(PTT), international normalized ratio (INR), and contraindica-
tions for administration of heparin/enoxaparin. The physicians’ 
demographic information including field of specialization, 
scientific degree, and gender were recorded, as well. Further-
more, information on drugs and regimens for VTE prophylaxis 
during hospitalization were recorded for all the patients. Then, 
the patients were classified according to the treatment guide-
lines of American College of Chest Physicians 2008 (ACCP) 
[16] and based on the type of risk (low, moderate, and high) 
(Table 1).

In this study, no follow-ups were performed for patients. 
Finally, prophylaxis regimen was assessed based on the treat-
ment guidelines of ACCP. The interventions were performed in 
case of contradiction. The following indicators of adherence to 
guideline recommendations were analyzed: 1) the proportion 
of patients receiving appropriate prophylaxis according to pa-

tients’ risk category (low-, moderate- and high-risk patients); 
2) the proportion of appropriate types of prophylaxis in mod-
erate- and high-risk patients; 3) the proportion of appropriate 
dosage of heparin and enoxaparin in patients; and 4) the rate of 
heparin and enoxaparin prophylaxis compliance. Finally, the 
data were evaluated for the influence of physicians’ gender and 
academic degree (assistant professor, associated professor and 
professor) on the rate of appropriate prophylaxis.

All the statistical analyses were performed using sta-
tistical package for social sciences (SPSS Inc., Chicago, IL, 
USA) version 17.0. Parametric variables with normal distri-
bution were presented as mean ± SD, while non-parametric 
ones were expressed as percentage. The data were compared 
between subgroups using one-way ANOVA, and post hoc Tuk-
ey, Kruskal-Wallis, and Chi-square tests were appropriate. A 
two-sided P-value of less than 0.05 was considered statistically 
significant.

Results

In this study, the participants’ age ranged from 20 to 91 years 
(mean ± SD: 59.3 ± 19.2). The study included a total of 305 
patients: 217 in the internal medicine, 69 in the surgical, and 
19 in the cardiac care wards.

In this study, 219 (71.8%) out of the 305 patients received 
prophylaxis regimen. Among the 305 patients, 175 (57.4%) 
received appropriate prophylaxis. Prophylaxis was prescribed 

Table 1.  Categories of Risk Groups for Venous Thromboembolism in Inpatients

Characteristics Suggested thromboprophylaxis option
Low risk 
groups

Minor surgery (< 30 min); no risk factor other than age
Major surgery (> 30 min); age < 40 years; no other risk factors
Minor trauma or medical illness

No specific thromboprophylaxis; early and  
“aggressive” ambulation

Moderate 
risk groups

Major general, urological, gynecological, cardiothoracic, vascular, 
or neurological surgery; age ≥ 40 years or other risk factor
Major medical illness: heart or lung disease, cancer, inflammatory bowel disease
Major trauma or burns
Minor surgery, trauma or illness in patients with previous deep vein thrombosis,  
pulmonary embolism, or thrombophilia

LMWH (enoxaparin; 40 mg SC QD/30 mg 
SC BID), LDUH (5,000 UI) BID or TID,  
fondaparinux

High risk 
groups

Fracture or major orthopedic surgery of pelvis, hip, or lower limb
Major pelvic or abdominal surgery for cancer
Major surgery, trauma, or illness in patients with previous deep 
vein thrombosis, pulmonary embolism, or thrombophilia
Lower limb paralysis (for example, hemiplegic stroke, paraplegia)
Major lower limb amputation

LMWH (enoxaparin; 40 mg SC QD/30 mg 
SC BID), fondaparinux, oral vitamin K  
antagonist (INR 2 - 3)

Table 2.  Risk Factors of Patients and Prophylaxis According to Risk Categories in Guidelines

Risk category Low risk Moderate risk High risk Overall P-value
Number of patients (%) 117 (38.4%) 171 (56.1%) 17 (5.6%) 305 (100%) 0.001
Age (years) 50.1 ± 19.1 66.3 ± 16.7 52.2 ± 14.7 59.3 ± 19.2 0.001
Number of risk factors 1.82 ± 0.7 2.97 ± 0.7 3.3 ± 0.9 2.5 ± 0.9 0.001
Contraindications (%) 3 (2.6%) 5 (2.9%) 1 (5.9%) 9 (3%) 0.75
Prophylaxis (%) 38 (32.5%) 165 (95.9%) 17 (100%) 219 (71.8%) 0.001
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for eight patients (2.5%) who met the disagreement guidelines 
for the use of antithrombotic therapy. Out of these patients, 
four (1.25%) had contraindications for receiving prophylaxis 
and four (1.25%) had used the wrong type of anticoagulant 
(heparin was used instead of enoxaparin). On the other hand, 38 
patients (12.4%) did not need the prophylaxis, but received the 
prophylaxis treatments. Among the 219 patients who received 
prophylaxis, 196 (89.5%) and 23 (10.5%) patients received 
heparin and enoxaparin, respectively. Furthermore, prophylax-
is with heparin and enoxaparin was respectively performed by 
77% and 95.7% compliance with the ACCP guidelines (Table 
1). Prophylactic regimen showed 83.3% compliance with the 
standard treatment guidelines in the three wards. No signifi-
cant differences were observed among the three departments 
regarding the rate of this compliance (P = 0.98).

Based on the treatment guidelines of ACCP, 117 (38.3%), 
171 (56.0%), and 17 patients (57.5%) were in low-risk, mod-
erate-risk, and high-risk groups, respectively (Table 2). More-
over, 188 patients (61.6%) were in moderate- and high-risk 
groups and needed prophylaxis regimen. Among these pa-
tients, 175 (93%) received appropriate prophylaxis. The age 
of above 40 years old, infection, and physical inactivity were 

the most important risk factors in the patients with the preva-
lence of 81.6%, 47.9%, and 43.3%, respectively (Table 3). The 
results regarding the prophylaxis according to number of risk 
factors of patients are reported in Table 4. The rate of receiv-
ing prophylactic regimen was higher in the patients with more 
risk factors (P = 0.001). In patients with three or more number 
of the risk factors, the probability of prophylaxis was 50-92%. 
The present study findings revealed no significant differences 
between the physicians’ gender (P = 0.084) and academic de-
gree (P = 0.119) and the rate of prophylaxis compliance with 
the standard treatment guidelines.

Discussion

Although the evidences have shown high effectiveness of 
prophylaxis against VTE, using proper doses of anticoagulants 
and comprehensive coverage of the patients have revealed var-
ious degrees of inconsistency with the standard guidelines for 
thromboprophylaxis. Appropriate prophylaxis management 
can reduce the cost of treatment, duration of hospital stay, and 
the rate of side effects [6, 10]. Despite the existence of many 
different guidelines, adequate thromboprophylaxis is not being 
correctly prescribed: high-risk patients are under-treated and 
low-risk patients are over-treated [17].

According to the guidelines published by ACCP (8th Edi-
tion), UFH or LMWH is recommended to be used for throm-
boprophylaxis in the patients with moderate to high risk for 
VTE [16].

In several studies, prophylactic therapy showed 13-79% 
compliance with the standard treatment guidelines [1, 4, 10, 
12, 17, 18]. The results of the present study showed 83.3% 
compliance with ACCP guidelines. High levels of agreement 
with the guidelines in some studies may be due to the inves-
tigation of the patients with high risk of VTE, such as the 
patients hospitalized in surgical and intensive care units [10, 
17-20]. For example in the study by Vallano et al [10], the 
rates of prophylaxis compliance with the standard treatment 
guidelines were 85.2% at at surgery, 90.9% at ICU, 62.5% at 
emergency, and 69.9% at general wards. Nevertheless, in the 
present study, no significant difference was observed among 
the three wards regarding the rate of compliance. This consist-
ency in the two educational hospitals might be related to the 
integrated management by SUMS and the fact that the same 
physicians worked in the both hospitals.

Table 3.  Identified Risk Factors for VTE in Patients Enrolled 
in the Study

Risk factors Frequency (%)
Older than 40 years (%) 249 (81.6%)
Infection (%) 146 (47.9%)
Inactivity (%) 132 (43.3%)
Pulmonary disease (%) 87 (28.5%)
Surgery (%) 83 (27.2%)
Malignancy (%) 29 (9.5%)
Obesity (%) 15 (4.9%)
Cardiac infarction (%) 9 (3%)
Acute ischemic stroke (%) 6 (2%)
Hormone therapy (%) 6 (2%)
Heart failure (%) 6 (2%)
History of VTE (%) 6 (2%)
Acute rheumatic disorder (%) 1(0.3%)
Inflammatory bowel disease (%) 1 (0.3%) 

Table 4.  Prophylaxis According to Number of Risk Factors of Patients

Number of risk factors Patients without prophylaxis Patients with correct prophylaxis Total (%)
1 27 (72.9%) 0 (0.0%) 37 (100%)
2 46 (40.4%) 45 (39.5%) 114 (100%)
3 10 (9.25%) 87 (80.6%) 108 (100%)
4 39 (92.8%) 2 (4.7%) 42 (100%)
≥ 5 1 (25.0%) 2 (50.0%) 4 (100%)
Total 86 (28.2%) 173 (56.7%) 305 (100)

Test for trend P < 0.05.
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Studies investigated quality of VTE prophylaxis in the pa-
tient with different risk of VTE has produced varied results. 
Zeitoun et al [21] concluded that patients with moderate risk 
of VTE were more likely to receive inappropriate prophylaxis 
than patients with low and high risk of VTE. Deheinzelin et al 
[17] found that with high risk and moderate risk patients were 
more likely to receive inappropriate prophylaxis than patients 
with low risk of VTE. Some studies have pointed out under 
utilization of prophylaxis in high-risk patients [7, 14]. In our 
study, 95.9% of the patients with moderate and 100% of those 
with high risk VTE received prophylaxis. The findings of our 
study and other similar studies [10, 12] showed that the pa-
tients with moderate and high risk of VTE received acceptable 
levels of appropriate prophylaxis treatments.

In the current study, the most common risk factors of VTE 
were age above 40 years (81.6%), infection (47.9%), physical 
inactivity (43.3%), respiratory problems (28.5%), and surgery 
(27.2%). These results were in agreement with those of the 
study conducted by Vallano et al [10] that reported the most 
common risk factors to be age above 40 years (84%), surgery 
(37%), physical inactivity (36.5%), and malignancy (32%). In 
another study by Bratzler et al [12], malignancy with the prev-
alence of 55% was reported as the greatest risk factor for VTE.

Our study results showed that the patients with more risk 
factors were more likely to receive prophylaxis. Based on the 
findings of Vallano et al [10] average number of risk factors 
was higher in the patients with high risk of VTE. Thus, paying 
attention to the type and frequency of risk factors is important 
for performing appropriate prophylaxis.

In this study, among the nine patients with active gastric ul-
cer and severe thrombocytopenia who were contraindicated for 
prophylaxis, four patients received heparin. In a similar study 
by Khalili et al [4], two contraindicated patients with severe 
thrombocytopenia received heparin. Contraindications to the 
use of anticoagulant medication can cause increase in the risk 
of complications, such as bleeding or heparin-induced throm-
bocytopenia. These side effects can lead to serious health prob-
lems in the patients [22]. Therefore, isolation and identification 
of these patients is necessary before prophylaxis regimen.

The results of the present study showed that the physi-
cians’ gender (P = 0.084) and academic degree (P = 0.119) 
had no significant effect on prophylaxis compliance with the 
standard treatment guidelines. Which might be related to the 
use of standard guidelines by physicians could reduce the in-
dividual mistakes. Nevertheless, some studies concluded that 
difficulties in using the guidelines and cumbersomeness are 
frequently quoted as reasons to avoid the correct use of the 
thromboprophylaxis guidelines [17, 22, 23].

One of the limitations of the present study was that the 
patients were followed up and evaluated for a short period of 
time. Another limitation was that the study was conducted in 
two educational hospitals. It was better to compare the edu-
cational hospitals to private ones. Moreover, the target popu-
lation of this study included the physicians with academic 
degrees. However, the physicians in smaller towns may have 
different levels of knowledge, attitudes, and practices in this 
area. Hence, the results cannot be generalized to other hospi-
tals and medical centers.

Although treatment guidelines are available for the proph-

ylaxis of thromboembolic events, prophylaxis treatments are 
not always administered in accordance with these guidelines. 
Appropriate prophylaxis management can reduce the cost of 
treatment, duration of hospital stay, and mortality rate as well 
as other serious problems for the patients. Thus, training and 
development of local treatment guidelines and monitoring the 
proper implementation of these guidelines can reduce the un-
intended mistakes for prescribing prophylaxis.
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