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Original Article

INTRODUCTION
Deep vein thrombosis (DVT) and pulmonary embolism (PE) are  
preventable causes of death and high morbidity disorders which affects 
both medical and surgical patients.1,2  It was believed that development of 
VTE in the Asian population was less than in the Western population but  
such theory has been disproved by recent studies.3,4 As soon as the  
diagnosis of DVT is confirmed clinically or by laboratory investigations, 
antithrombotic medications are started because anticoagulant drugs 
with a rapid onset of action are needed to prevent further complications.5 
Standard of care for DVT treatment is heparin and studies have proven 
that it significantly reduce the risk of PE, as well as recurrent DVT.6,7 
UFH and LMWH both classes of drugs have comparable efficacy and 
safety in treatment of DVT and also data suggest that both are safe.8,9 
However, anticoagulant use with inappropriate dosage in DVT may lead  
to increased risk of bleeding and other complications. In asymptomatic 
DVT patients routine screening is difficult and also not cost effective, 
compare to prophylactic treatment which is very effective.10 Many VTE 
prophylaxis guidelines have been developed including the American 
College of Chest Physicians (ACCP) and they are very useful to assess 
risk factor of DVT.10 Untreated DVT can further lead to recurrent VTE  
& PE. The need for anticoagulation in patients of DVT is variable  
depending on the basis of age, co-morbidities and risk factors. Enoxaparin  
is the drug of choice for acute cases whereas warfarin is drug of choice in 
case of maintenance therapy and also for prophylaxis.11

Very few studies are available about usefulness of DVT prophylaxis  
in the medically ill patient. Variations in drug use and to support inter-
ventions which improve patient outcomes are objectives of drug utili-
zation evaluation (DUE). Drug use indicators are intended to measure 
specific aspects of health providers and drug use in a hospital or health  

center.12 DUE indicators also reflects the status of an essential require-
ment of the given health care services.13 Due to the double edge sword 
nature of anticoagulation and various treatment guidelines availability 
for DVT, we decided to carry out a drug utilization evaluation of an-
tithrombotics in patients suffering from DVT at Government teaching 
hospital.

MATERIALS AND METHODS
The study was observational, prospective and single centre conducted  
to know utilization pattern of DVT carried out among the indoor  
patients in department of Surgery, Orthopaedics and Neurosurgery at 
Civil Hospital, a tertiary care Government teaching hospital over period 
of 18 months. Patients of either gender above 25 years of age, operated 
for major elective surgery and who are bedridden hospitalized for more  
than 3 days in ward were included in study. Ambulatory hospitalized  
patients for more than 3 days in ward and who are operated for emer-
gency or minor surgical procedure were excluded from study.
For every patient, data was recorded in a pre-designed case record form 
which included data like demographics such as age, gender, reason for 
hospitalization, details of antithrombotics used, duration of hospital stay 
and monitoring data (INR) at time of enrollment and till the time of 
discharge. During the study patients were monitored for modification in 
antithrombotic therapy and other complications due to antithrombotic 
therapy. The study was approved by Institutional Ethics Committee, Civil 
hospital.
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ABSTRACT
Objective: To evaluate the usage pattern of antithrombotic in patients  
suffering from deep vein thrombosis (DVT) in a tertiary care teaching hospital.  
Methods:  It was an observational, prospective and single centre study  
carried out over period of 18 months among the indoor patients suffering 
from DVT in department of Surgery, Orthopedics and Neurosurgery at a  
tertiary care teaching hospital. Results: Out of 26,687 indoor patients  
assessed for eligibility, only 32 (0.12%) patients were of DVT. Out of  
32 patients of DVT, all the patients were prescribed anticoagulant drug 
whereas, 4 patients were prescribed both antiplatelet and anticoagulant. 
Only 2 patients were given aspirin as a single drug. No modification of  
antiplatelet therapy was observed. None of DVT patients had contraindication 
to use of anticoagulants. Only 4 patients developed bleeding during follow  
up.  Conclusion: DVT treatment is very important and antithrombotic  
therapy is mainstay of treatment among patients of DVT. All patients of DVT 
received adequate antithrombotic therapy. Warfarin was most commonly 

used anticoagulant for DVT treatment. 
Key words: Antithrombotic, Deep vein thrombosis, Drug utilization.
Key message: Warfarin and enoxaparin are most commonly prescribed 
anticoagulants for treatment of DVT. Risk and benefits should be consid-
ered in the decision for antithrombotic treatment with anticoagulants. With 
proper antithrombotic guidelines, morbidity and mortality due to DVT or 
complications of DVT can be prevented to improve quality of life (QOL).
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Statistical analysis
The data collected was compiled, entered and analyzed in Microsoft  
Excel spreadsheet 2007 and Graph pad version 4. The results are expressed 
in terms of numbers and percentage. 

RESULTS
Out of 26,687 patients only 32 (16.32%) patients were of DVT. General 
characteristics and reasons for hospitalization of patients are given in 
Table 1. Maximum number of patients belonged to 41-70 years of age  
group (n=23). Out of 32 patients of DVT, 8 patients had prior surgical  
intervention for one or other reasons. 6 patients had history of prior 
surgery for varicose vein. Out of 32 patients, 9 patients had history of 
smoking and hypertension whereas 6 patients were smokers without any 
other risk factor. Out of 32 patients of DVT, 3 patients were admitted 
in surgery department for intense pain and difficulty in walking due to 
DVT but thrombectomy was not done in any patient. In all 32 patients 
of DVT, details of location and extent of thrombus is given in Figure 1. 
In all DVT patients, INR was within normal range (1.5-2.0) in 26  
(81.25%) newly diagnosed patients while 6 (18.75%) previously diagnosed 
patients with DVT had increased INR (average 2.3). Out of 32 patients 
DVT, 26 (81.25%) patients were newly diagnosed, 6 (18.75%) patients  
were diagnosed before enrollment in the study. Among this 6 patients,  
4 patients were diagnosed within last 1 month whereas 2 patients were 
diagnosed within 3 months (4 patients had 1st follow up and 2 patients 
had 2nd follow-up). The major risk factors before hospitalization and during  
hospital stay are presented in Table 2.
Details of antithrombotic prescribed among DVT patients are given in  
Table 3. All the patients were prescribed anticoagulant drug whereas,  
4 patients were prescribed both antiplatelet and anticoagulant. Out of  
32 patients, 26 newly diagnosed patients were given enoxaparin along 
with warfarin. Out of 26 newly diagnosed patients, 21 patients received 
5 mg warfarin and 5 patients received 2 mg warfarin along with enoxa-
parin from day 2 or day 3. Enoxaparin was stopped after 5 days. No 

Table 1: Demographic Characteristics and reasons for hospitalization 
of DVT patients (n=32).

Patients of DVT (n= 32)

Age (years) [mean±SD] 59.42±9.05

Sex – no. of patients (%)
• Male 
• Female

21/32 (65.62%)
11/32 (34.38%)

Duration of hospital stay (days) Mean (range) 6 (5-7)

Reasons for hospitalization - no. of patients (%)

Hip replacement -

Hip fracture -

Ankle/knee fracture -

Orthopaedic trauma -

Gastric surgery -

Vascular surgery 8 

Spine surgery -

Malignancy -

Accidental trauma -

Under observation in surgical ward 10 

Other surgery 14 

Table 2: Risk factors for DVT (n=32).

Risk factors Patients of DVT (n= 32)

Before hospital admission - no. of patients (%)

History of  DVT 01 

Obesity 01 

Varicose vein 03 

Any thrombophilia 01 

Use of OCPs 08 

Figure 1: Location of thrombus in patients of DVT (n=32)

Figure 2: Mean INR value changes from baseline to end of study in patients 
of DVT (n=32)

modification of antiplatelet therapy was observed. Patients who were 
prescribed anticoagulant (warfarin) reduction in dose of warfarin was  
observed (from 5 mg to 2 mg) in 2 patients after 2nd follow-up and in  
7 patients after 3rd follow-up. None of DVT patients had contraindication  
to use of anticoagulants. All patients were prescribed anticoagulant  
warfarin (n=32) and mean INR value was 1.98±0.14 with range from 
1.89 to 2.5. Mean INR value changes from baseline to end of study in 
patients of DVT are shown in Figure 2.
All the antithrombotic drugs (warfarin, enoxaparin, heparin and aspirin) 
were included in National Essential drug list of India (2011), Gujarat Es-
sential drug list (2014-15) and WHO Essential Medicine list (18th list, 
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April 2013). Only 3 different antithrombotic drugs were used [warfarin, 
enoxaparin (anticoagulant) and aspirin (antiplatelet)] in DVT patients.  
Only warfarin (anticoagulant) accounted for 100% of the total anti-
thrombotic use.

Outcome and follow up
None of the patients developed stroke, systemic embolism, pulmonary 
embolism or death during follow up. Only 4 patients developed bleeding 
during follow up. 

DISCUSSION
Present study included the patients of varying ages (25-70 years) with 
mean age 46.19±12.57 years and maximum number of patients belonged 
to age group 40-70 years. However, high mean age was 70 years with the 
range from 58-79 years was reported in one study.14 Majority of showed 
that occurrence of DVT was more in patients aged 50 years or more.15 In 
our study, mean age was 46 years. Reason may be that we have enrolled  
patients from 25-70, whereas in other studies, it was above 40 years.  
Patients from surgery department were more in our study as 
well as other study. The reason could be longer duration of hos-
pitalization and immobilization in surgery department as 
compared with other departments. Prevalence of proximal  
lower limb venous thrombosis was higher (57.36%) than distal lower 
limb. Consistent with that in another study, incidence of proximal lower  
limb thrombosis was higher (60.70%) than distal lower limb.16 This 
shows that incidence of proximal lower limb thrombosis are higher 
worldwide.14 In present study, major risk factor in DVT patients was 
use of OCPs (25%) followed by presence of varicose vein (9.38%). In 
our study, use of OCPs was the major risk factor because almost all the 
women enrolled in the study gave history of use of OCPs. Use of OCPs is 
predisposing condition for development of DVT.17

In present study, all patients of DVT (n=32) were given anticoagulant 
drugs, 12.5% (n=4) patients were given antiplatelets in combination of 
anticoagulants. Antiplatelets alone were not prescribed in patients of 
DVT. Enoxaparin was given once daily whereas in other study conducted  
at Denmark, enoxaparin was given twice daily for specific thrombopro-
phylaxis of knee joint replacement.18 In our study, 95% patients were 
managed by enoxaparin and heparin alone. This is similar with another 
study done in India in which, 98% patients were managed by anti-coag-
ulants mostly LMWH alone.14 This was attributed to better acceptance 
and ease of using LMWH.19

In our study only 3 different anti-thrombotic were used. The reasons for 
this may be poor availability and higher cost of NOACs. Also NOACs 
have some limitations like lack of anti-dote, long term safety not estab-
lished and lack of validated tests to monitor anti-coagulant effect20 but 
for warfarin, anti-coagulant monitoring is validated, antidote is available 
and long term safety is well established. We observed that antiplatelet 
and anticoagulant were used exclusively by oral routes. Reason may be 
that antithrombotic drugs were not available in different formulations.  

Also parenteral therapy requires hospitalization and monitoring of  
therapy which increases cost in condition like DVT.
In patients whom no undesired adverse event was observed, no change 
in dose of warfarin was observed in patients even after 2nd or 3rd follow-up.  
Those who developed bleeding or any other adverse event (n=9), reduction 
in dose from 5 mg to 2 mg was done at 1st follow-up, to decrease the risk 
of bleeding. 
Increase in INR value among 6 patients was observed who were already 
on anticoagulant therapy. Moreover, this may explain the difficulty of  
managing patients on anticoagulant treatment. It is important to monitor 
anticoagulation status but it is not possible for all patients due to high 
cost of monitoring, need for frequent monitoring and dose adjustments. 
It is well known that anti-coagulants have a narrow therapeutic range 
and exhibit wide variation in response, which may lead to toxicity and 
drug discontinuation.
In present study, none of the patients developed recurrent DVT, 
post-thrombotic syndrome, pulmonary embolism, systemic embo-
lism or death due to DVT. In contrast to our study, one study showed 
mortality due to PE was high (49.5%).21 This may be, because pres-
ent study had very small sample size and short study period as com-
pared to other studies. The diagnosis of post-thrombotic syndrome 
can be made on basis of clinical features which may mimic acute re-
currence of DVT and confirmed by MRI. Recurrent DVT occurs in 
about 20% of patients at 5 years and 30% after 10 years of follow-up.22  
In present study, it was not possible to follow the patient for long duration.  
A post-phlebitic syndrome occurs in about 25% of patients with 
DVT and almost 30% of patients develop post-phlebitic syn-
drome after 20 years of follow-up.23 In present study, patients  
of DVT were advised to use graduated compression stockings and  
pneumatic compression devices but none of the patients used it. Both 
ambulation and exercises involving foot extension (improves venous 
flow) should be encouraged. Pneumatic compression devices also reduces  
venous stasis and are effective in reducing the risk of post-operative 
DVT.24

In present study, major adverse event was injection site pain (7%) which 
occurred due to injectable anti-coagulant enoxaparin which may cause 
hematoma formation. Major bleeding event was observed in 2% patients  
in our study which was similar to another study (1.2%) done at London.15  
Reason could be concomitant use of anti-platelet along with anti-coagu-
lant was higher in our study whereas in other studies, only anti-coagulant  
were used alone. 
Present study had some limitations but has drawn some important 
clinical implications. One of the limitations was small sample size and 
study duration was short so we were not able to determine efficacy of 
antithrombotic therapy in prevention of recurrence of DVT. It would be 
worthwhile to follow these patients for at least 5-8 years. 
Despite of such limitations, some important clinical implications drawn 
from our results like prevalence of DVT was similar to Western countries 
published literature. More than 75% of drugs were supplied from hospital 

Table 3: Usage pattern of anticoagulant and antiplatelet drugs of DVT (n=32).

Drug Dose Frequency
Route of 

administration
No. of patients

Enoxaparin* 0.6 mg 1 injection for 5 days Subcutaneous 32

Warfarin
2 mg 1 tablet daily Oral 07

5 mg 1 tablet daily Oral 21

Warfarin + Aspirin 2 mg + 75 mg 1 tablet daily Oral 04

*Enoxaparin was given in all patients for 5 days followed by oral antithrombotics (warfarin and aspirin)
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store. So, if newer anticoagulants drugs would be available in hospital 
store, their usefulness could be evaluated. Patients contraindicated for 
anticoagulation did not receive any other surgical or other treatment 
modalities for treatment of DVT. Majority of patients were evaluated by 
INR for risk of bleeding which shows good awareness regarding DVT at 
present institution. 

CONCLUSION
Warfarin and enoxaparin are most commonly used antithrombotics for 
treatment of DVT. All DVT patients received adequate antithrombotic 
therapy. Patient characteristics, concomitant therapy and clinician’s own 
experience are main factors to decide anticoagulant therapy. Also INR 
was done regularly to monitor antithrombotic therapy. Antithrombotic  
drugs were included in State as well as National essential Medicine list.  
Furthermore, it is also recommended to have a local thromboprophy-
laxis and treatment guideline for management of DVT patients.
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