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Abstract

Background: One of the main causes of morbidity in hospitalized patients, and especially in the intensive care unit (ICU), is venous
thromboembolism (VTE). The best way to deal with VTE is prophylaxis. Rational prophylaxis should be provided after risk factor anal-
ysis. Different prophylaxis regimens are pharmacological and physical. Pharmacological prophylaxis regimens consist of heparin
and enoxaparin that are given subcutaneously.
Objectives: The current study aimed to investigate appropriate administration of deep vein thrombosis (DVT) prophylaxis in ICU
in an educational hospital.
Methods: Caprini risk assessment model was employed to evaluate patients‘ risk factors. Immobile patients (for three days) with at
least one thrombotic risk factor were selected. The Caprini scores were identified from patients’ medical record. Three groups were
identified after obtaining the scores: patients at low, medium and high risks. For each group, appropriate prophylaxis regimen was
recommended.
Results: A total of 52 patients were evaluated, about 88.46% of the subjects had DVT prophylaxis indication; 10.71% received physical
prophylaxis and 89.29% of them received pharmacological prophylaxis. For two-thirds of the patients with pharmacological pro-
phylaxis enoxaparin was administered and for the other part heparin. Totally, 32.61% of the subjects received correct prophylaxis,
17.39% received inadequate prophylactic doses and 6.52% received higher doses. Totally, 67.39% of the subjects did not receive correct
prophylaxis.
Conclusions: According to the collected data, appropriate DVT prophylaxis was not prescribed. It is required to pay serious atten-
tion to this medication error. It is suggested to invest on educating medical teams about DVT prophylaxis, which is highly demanded.
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1. Background

Annually, about 2 million people experience a deep
vein thrombosis (DVT) and about 600,000 of them expe-
rience a pulmonary embolism (PE) that each year causes
death in approximately 200,000 patients (1). For patients
in surgical and obstetrics departments and intensive care
units (ICUs), one of the significant morbidity reasons is ve-
nous thromboembolism (VTE). About 129.90-395.16 cases
per 1000 Iranian adult inpatients with the risk of DVT ex-
perienced DVT annually (2).

VTE mainly consists of deep vein thrombosis (DVT) and
pulmonary embolism (PE). Clinical assessment of DVT or
PE is not simple and the results are not reliable unless
specific symptoms are observed. Approximately 65% of
DVT cases show no specific symptoms and PE is frequently
asymptomatic. Therefore, adequate VTE prophylaxis is
needed to prevent DVT and PE and their morbidity. Appro-

priate prophylaxis can be provided by risk factor analysis
(RFA) (3). One of the best and easiest methods of RFA is
scoring system (4). RFA is needed due to prophylaxis risk
such as bleeding or heparin-induced thrombocytopenia.
After RFA assessment, patients who underwent surgery are
divided into different groups. For patients at moderate
to high risk, pharmacologic prophylaxis treatment should
be prescribed although pharmacologic prophylaxis for pa-
tients at low risk may not be necessary after risk bene-
fit evaluation (3). It should be considered that DVT or PE
may happen up to several months after surgery or major
trauma (5).

According to the guidelines for prevention of VTE of
American college of chest physicians (ACCP) in 2008, there
is at least one risk factor for VTE in about all hospital-
ized patients and nearly 40% of them show three risk fac-
tors or more. Cancer, trauma, history of VTE and major
orthopedic procedures are considered as high risk states
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(6) that nearly all ICU patients have at least one risk fac-
tor for DVT or PE, and additional risk factors are supposed
to have a cumulative effect according to American soci-
ety of health-system pharmacists. One of the most com-
mon and serious complications in ICU patients was venous
thromboembolism and PE causes about 10% of hospital
deaths (7). In comparison with VTE treatment, prophylaxis
has more significant effect and is more cost-effective (8).
Thus an adequate prophylaxis (medicinal or physical) is
necessary for ICU patients. VTE prophylaxis includes me-
chanical and pharmacological prophylaxis. Mechanical
prophylaxis consists of graduated compression stockings
(GCS) and intermittent pneumatic compression (IPC) de-
vices used for patients at low risk. Subcutaneous unfrac-
tionated heparin (UFH) and low molecular weight heparin
(LMWH) are common pharmacological prophylaxis regi-
mens that are usually prescribed (9).

The importance of inattention to deep vein thrombo-
sis can be interpreted from recurrent episodes of DVT or
PE that is called postphlebitic syndrome (PTS) presents by a
range of symptoms; leg edema, pain, aching and tiredness,
skin discoloration, scarring, and even open ulceration (3).
A survey conducted in 2015 in Iran showed that VTE causes
lots of morbidities in hospitals. Numerous cases of VTE oc-
cur due to inadequate DVT prophylaxis (2).

Patients admitted to ICUs, due to immobilization and
usually high thrombotic risk factors, are at the highest risk
of DVT. Therefore, an adequate prophylaxis (medicinal or
physical) is necessary for them.

2. Objectives

The current study aimed to evaluate proper adminis-
tration of DVT prophylaxis in patients admitted to ICU by
Caprini risk assessment model.

3. Methods

Patients in General ICU of Loghman Hakim educa-
tional hospital, Tehran, Iran, were investigated for DVT risk
factors. This study was conducted from June to Septem-
ber 2015. Based on the literature which proves the validity
of Caprini risk assessment model, this model was used to
evaluate patients‘ risk scores to define risk category (10).

VTE prophylaxis was considered in medical patients
with limited mobility for three days (at least 50% of times
on bed), and at least one of the by thrombotic risk factors.
Using the check list presented in Table 1, patients’ VTE risk
assessment was performed by a pharmacist who attended
in ICU at least five hours per day per week.

Patients were excluded if pharmacologic DVT prophy-
laxis was contraindicated such as: active major bleeding,

coagulopathy (platelets < 50,000 or international normal-
ized ratio (INR) > 1.5), recent head trauma, bleeding risk
due to epidural catheter.

When the risk points were identified, correct prophy-
laxis regimens were evaluated:

- Low risk (≤ 1 total risk point)
Early ambulation:
Out of bed to chair
Out of bed with assistance
Sequential compression device (SCD)
Plexi-pulse
- Moderate risk (2 total risk points)
Heparin 5000 U q subcutaneous (SQ)12 hours
Heparin 5000 U q SQ 8 hours
Enoxaparin 40 mg SQ q 24 hours
Enoxaparin 30 mg SQ q 24 hours (if CLcr < 30 mL/min)
SCD
Plexi-pulse
- High risk (≥ 3 total risk points)
Heparin 5000 U q SQ 8 hours
Enoxaparin 40 mg SQ q 24 hours
Enoxaparin 30 mg SQ q 12 hours (Orthopedic surgery,

major trauma and spinal cord injury)
Enoxaparin 30 mg SQ q 24 hours (if CLcr < 30 mL/min)
In addition to the above (optional):
SCD
Elastic stocking
Plexi-pulse
When bleeding risk precludes the use of anticoagu-

lants for DVT prophylaxis, one of the following actions
should be considered: SCD, elastic stocking + SCD, elastic
stocking, Plexi-pulse.

The data were analyzed using Microsoft excel and SPSS
version 21.0. The results are expressed in terms of numbers
and percentages.

4. Results

Totally, 52 patients were evaluated, 33 males (63.46%)
and 19 females (36.54%). The patients’ age range was 5 -
90 with the mean ± SD of 43.02 ± 24.63. Nearly 88.46% of
the subjects had indication for DVT prophylaxis and about
11.54% were not included due to anticoagulants contraindi-
cation. No patient received anticoagulation due to no need
for their administration.

Among the patients with indication of DVT prophy-
laxis, 60.87% received prophylaxis and 39.13% did not re-
ceive it. Among the latter group, 66.67% did not receive any
prophylaxis and 33.33% had contraindication for pharma-
cological prophylaxis but did not experience physical pro-
phylaxis (the used physical prophylaxis was leg bandages).
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Table 1. Scoring Check List

Risk Factors Score 1 Risk Factors Score 2 Risk Factors Score 3

Patient’s age 40 - 60 y/o Patients > 60 years old Multiple trauma (present)

Smoker (present) Documented history of DVT / PE Chemotherapy (current course)

Family history of DVT/PE Acute heart failure Cancer (past and present)

History of heart failure Inherited thrombophiliaa

Ischemic stroke (past and present) Antiphospholipid antibody syndrome

Leg swelling, ulcers, stasis, peripheral vascular diseases,
varicose veins and vacuities

Myeloproliferative disorders (polycythemia vera, essential
thrombocythemia)

Acute infections including pneumonia Paroxysmal nocturnal hemoglobinuria

Obesity (> 120% IBW) Orthopedic surgery ( below waist)

Current use of oral contraceptives, estrogen therapy,
Hormone replacement therapy or drugs such as
tamoxifen, thalidomide and lenalidomide

Pelvic / thoracic / abdominal surgery (≤ 1 month)

Nephrotic syndrome Spinal cord injury (≤ 1 month) or paraplegia

Pregnancy or postpartum ( < 1month) Surgery lasting > 30 minutes

Indwelling central venous catheter(present) Sepsis

Sickle cell disease

Immobility

Abbreviations: DVT, deep vein thrombosis; IBW, ideal body weight; PE, pulmonary embolism.
aFactor V Leiden, anti-thrombin deficiency, protein C/ S deficiency, prothrombin 20210A, antiphospholipid syndrome, dysfibrinogenemia, lupus anticoagulant.

Prophylaxis was pharmacological or physical with the inci-
dence shown in Figure 1.

Prophylaxis Regimes

Physical
10.71%

Pharmacological
89.29%

Enoxaparin
60.00%

Heparin
40.00%

Figure 1. DVT Prophylaxis Regimens

The enoxaparin and heparin administration patterns
for DVT prophylaxis are shown in Figures 2 and 3, respec-
tively; 73.08% of all patients were at high risk due to having
3 risk points or more; 11.54% had 2 risk points (moderate
risk) and 15.38% had 1 risk point or less (low risk).

The highest scores were given to immobility (n = 30 pa-
tients), surgery lasting more than 30 minutes (n = 28 pa-
tients) and leg swelling (n = 25 patients).

Preexisting diseases of the patients that caused hospi-
talization were in the following order: tumor (38.46%), ac-
cident (13.64%), cerebral aneurysm (5.77%), hydrocephalus
(5.77%), abdominal surgery (3.85%) and cholangitis (1.92%),
ileus, subdural hematoma, cranioplasty, acute renal fail-
ure, necrotizing fasciitis, refractory seizure, pituitary ade-
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Figure 2. Enoxaparin Administration Pattern
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Figure 3. Heparin Administration Pattern

noma, acute abdomen, etc.

5. Discussion

The obtained data showed that 67.39% of the subjects
with indication of DVT prophylaxis did not receive correct
prophylaxis. The most frequent errors were inadequate
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heparin doses (about 17.39%) and not considering DVT pro-
phylaxis for 39.13% of the subjects. Therefore, there was no
acceptable process for DVT prophylaxis. The study results
were in accordance with Sharif-Kashani et al. reported that
appropriate prophylaxis was provided for less than half of
the patients in need (2).

Zeitoun et al., concluded that the need for implement-
ing proved guidelines was needed to improve the overall
patient safety. They recorded that inappropriate VTE pro-
phylaxis was administered in 35% of the subjects in low-
risk group, 70% of the subjects in the moderate-risk group,
and 39% of the subjects in the high-risk group (P < 0.0001)
(11). In the current study the prophylaxis was inadequate in
83.33% of moderate and 65.79% of high risk group subjects.

Another study conducted in London in 2007, showed
that 16% of the administered enoxaparin doses required
adjustments (12). In the current study 20% of the pre-
scribed enoxaparin doses needed adjustment. In addition,
6.67% of the subjects received enoxaparin but they had
contraindication; therefore contraindications should be
considered too. Therefore, totally 26.67% of the prescribed
enoxaparin were not correct.

The study by Fahimi et al. in Masih Hospital in
Tehran, Iran, reviewed enoxaparin utilization on 147 in-
patients. Their results showed that inappropriate dos-
ing, administration and prescription of enoxaparin was
rather common in Masih Hospital and they needed educa-
tional programs and implementation of protocols to con-
trol prescription patterns (13). The current study showed
that enoxaparin administration pattern was inappropri-
ate similar to that of the study by Fahimi et al., but it was
better than heparin pattern. Since only 10% of heparin
doses were correct and unfortunately 80.00% received in-
adequate heparin doses.

Another study on pediatric patients in a tertiary med-
ical center, showed that less than 40% of the patients
were administered appropriate empirical treatment dos-
ing of enoxaparin (14). However, in the current evaluation
73.33% of patients, who received enoxaparin, received cor-
rect doses.

Another study evaluated utilization pattern of antico-
agulants and highlighted the importance of application of
guidelines for appropriate use of anticoagulants (15); simi-
lar to the current study that showed more than two thirds
of the subjects received improper DVT prophylaxis in the
absence of guidelines. It indicates the necessity of practi-
cal guidelines for DVT risk assessment and appropriate an-
ticoagulant prescription.

In addition, Khalili et al. evaluated utilization of an-
ticoagulants in 400 patients from four wards (infectious
disease, cardiology, nephrology and cardiac care unit) of
a tertiary teaching hospital in a cross-sectional, prospec-

tive study and their findings showed that 11 (2.8%) patients
had received inappropriate treatment with anticoagulants
(16).

Therefore, despite the existence of standard guidelines
to prevent and treat VTE, this administration was not per-
formed accurately. Therefore, to achieve appropriate us-
age of anticoagulants, it is necessary to invest on educat-
ing medical teams about DVT prophylaxis. Also, it is re-
quired to pay attention to this regular medication error to
decrease morbidity and mortality related to inappropriate
anticoagulant use.
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