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Introduction
Venous thromboembolism (VTE) is a silent, 
killing, and curable disease that includes 
deep venous thrombosis  (DVT) and 
pulmonary embolism  (PE). It is one of the 
reasons for death caused by cardiovascular 
diseases.[1] A study has been reported annual 
incidence of DVT by about 130–395  cases 
in 1000 high‑risk patients in Iran.[2] The 
most well‑known risk factors of the DVT 
including aging, previous history of VTE, 
malignancy, trauma, obesity, pregnancy, 
varicose veins, superficial thrombophlebitis, 
hormones, venous catheterization and 
conditions that increases clotting risk.[3] 
Inactivity has been cited as a major cause 
of DVT in various studies.[4‑6] VTE occurs 
9 in 1000 hospitalized patients with a 9% 
mortality rate in Iran.[7] The average annual 
patients who are susceptible for DVT have 
been reported 5,288,272. The average 
annual prevalence of DVT is estimated 
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Abstract
Background: There is not enough studies to determine the frequency of using the prophylaxis 
against deep venous thrombosis (DVT) based on the American College of Chest Physician’s (ACCP) 
guidelines in Iran. Thus, providing such statistics is essential to improve thromboprophylaxis in 
hospital. The present study aimed to determine the frequency of using the prophylaxis against DVT 
based on ACCP guidelines in patients hospitalized in surgical wards in one of teaching hospital 
in Ilam, Iran. Methods: In a cross‑sectional, the samples were selected among medical records 
of patients who were hospitalized and underwent surgery in surgical wards of the hospital from 
April 2012 to September 2013. Type of prophylaxis was determined based on ACCP guidelines. 
After reviewing inclusion and exclusion criteria, patients’ data were extracted from medical records 
based on required variables. Results: In reviewing 169 qualified samples, 46.2% (78 patients) were 
women. Of these, 132 patients were at risk of DVT and needed prophylaxis, only 39 patients (29.5%) 
received prophylaxis. Thromboprophylaxis based on ACCP guidelines had been fully implemented 
only in 30 cases  (22.7%) of patients with the risk of DVT.. The highest thromboprophylaxis was in 
the intensive care unit  (46.6%) and neurosurgery  (37.5%), and the least rate was in urology  (0%). 
Conclusions: As the results of this study, there are differences between clinical practice and the 
ACCP guidelines recommendation in prophylaxis against DVT. Thromboprophylaxis has not been 
implemented based on ACCP guidelines in more than 75% of patients with the risk of DVT. Thus, 
new strategies are needed to implement thromboprophylaxis against DVT in Iranian hospitals.
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Sciences, Ilam, Iran12.90 and 395.16 in 1000  cases among 

hospitalized patients in Iran.[1]

Common features of DVT include pain, 
swelling in calf and Homans’ sign (calf pain 
at dorsiflexion of the foot).[8,9] However, 
DVT is often with no clinical sign that 
is likely because of lack of complete 
venous obstruction or side branches. Thus, 
unlike most other diseases, the history and 
physical examination are unreliable in the 
diagnosis.[10]

American College of Chest 
Physician’s  (ACCP) has issued guidelines 
for prevention of VTE since 1986. These 
guidelines have been presented for a 
particular group of medical and surgical 
patients who are at risk for VTE. It 
includes recommendations regarding the 
type  (mechanical, pharmaceutical, or 
a combination), dose, and duration of 
thrombotic prophylaxis. The importance of 
using thromboprophylaxis for preventing 
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VTE in hospitalized patients is accredited by the Joint 
Commission on Accreditation Healthcare Organizations 
and the National Quality Forum.[1,11]

Studies conducted in other countries have been 
shown that 25%–84% of hospitalized patients are at 
risk for VTE, and only 21%–59% of them receive 
thromboprophylaxis.[12‑15]

There are few studies in this regard in Iran; therefore, 
it will be hard to determine the frequency of using the 
prophylaxis against DVT based on ACCP guidelines in 
Iran, and providing such statistics is essential to improve 
thromboprophylaxis in hospital. Thus, this study aimed to 
determine the frequency of using the prophylaxis against 
DVT based on ACCP guidelines (7th edition) in hospitalized 
patients in teaching hospital in Ilam from 2012 to 2013.

Methods
Design and participants

This is a cross‑sectional study which approved by the 
Ethics Committee of Ilam University of Medical Sciences. 
The samples were selected among medical records of 
patients who were hospitalized and underwent surgery in 
the surgical wards of the Imam Khomeini teaching hospital 
from April 2012 to September 2013.

Imam Khomeini teaching hospital is one of the three 
hospitals affiliated to Ilam University of Medical Science. 
This hospital is located in Ilam. It was founded in 1935 
and has pediatrics and surgical wards. This was the only 
teaching hospital in Ilam providence that has surgical 
wards. In this study, we divided the surgical ward to 
General Surgery. Orthopedics, Neurosurgery, Urology 
and Intensive care unit (ICU) according to the type of 
specialties involved.

Inclusion criteria consist of all patients who had 
a record in the hospital. Exclusion criteria include 
(1) confirmed or possible diagnosis of DVT,  (2) length of 
hospitalization < 24 h,  (3) taking anticoagulant due to past 
disease, (4) active bleeding, (5) hemorrhagic stroke, and (6) 
contraindications for receiving anticoagulant medications.

Procedures and variables assessment

Patients’ data were extracted based on variables including 
age, sex, ward, receiving, and not receiving prophylaxis and 
the type of prophylaxis from the medical records. In this 
study, the factors that increase the risk of developing DVT 
include age, previous history of VTE, malignancies, trauma, 
obesity, pregnancy, varicose veins, nephrotic syndrome, 
myeloproliferative disorders, inflammatory bowel disease, 
superficial thrombophlebitis, venous catheterization, cardiac 
or respiratory failure, taking medications that increase the 
risk of thrombosis and smoking.

The type, dose, and duration of thromboprophylaxis were 
defined based on the ACCP seventh conference protocol in 

2003.[1] According to ACCP protocol, patients were divided 
into three groups of low, medium, and high risk.

The groups are defined as follows:
•	 Low‑risk group

•	 Minor surgery in patients under 40  years, with no 
risk factors.

Successful prevention strategies were without a specific 
prevention.
•	 Medium risk

•	 Aged 40–60 years in patients without risk factors
•	 Minor surgery in patients with risk factors.

Successful prevention strategies were low‑molecular‑weight 
heparin  (LMWH) ≤3,400 U daily, graduated 
compression stockings  (GCS), or intermittent pneumatic 
compression (IPCS).
•	 High risk

•	 Major and minor surgery in patients with no risk 
factors, aged older than 60 years

•	 Aged 40–60 years in patients with risk factors
•	 Surgery in patients with multiple risk (age >40 years, 

cancer and previous VTE).

Successful prevention strategies were low‑dose 
unfractionated heparin  (q8  h), LMWH  >3.400 U daily), 
GCS, or IPCS.

In reviewing of patients, all low‑risk patients based on 
ACCP protocol had not been received prophylaxis.

Statistic analysis

Categorical data were expressed as frequency and 
percentage. Data extracted from the medical records and 
analyzed using SPSS software  (version  17 for Windows; 
SPSS Inc., Chicago, IL, USA). The Chi‑square and Fisher’s 
exact tests were used for measuring the relation between 
qualitative variables (sex and the need for prophylaxis) and 
independent t‑test was used to measure the relationship 
between age and the need for prophylaxis.

Results
Among 1650 available medical records, 230  samples 
were randomly selected. Sixty‑one samples were excluded 
from the study based on exclusion criteria. From 169 
remaining samples, 46.2% were women and mean age 
for all participants was 43.63  ±  19.40. Distribution of 
samples in terms of hospital wards was urology  ‑  9.5%, 
orthopedics  ‑  30.2%, general surgery  ‑  46.7%, 
neurosurgery  ‑  4.7%, and ICU  ‑  8.9%. The distribution of 
the samples based on the risk groups was 21.9%, 42.6%, 
and 35.5% in low‑, medium‑, and high‑risk groups, 
respectively.

In the present study, of all 132 patients with indications 
of prophylaxis, 39 patients (29.5%) received prophylaxis. 
Thromboprophylaxis based on ACCP guidelines was 
implemented only in 30 cases  (22.7%) of patients with the 
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risk of DVT. The distribution of wards and prophylaxis 
modality according to patients with indication for 
prophylaxis are presented in Table 1.

The relationship between receiving prophylaxis and 
hospitalized ward was statistically significant  (P  <  0.001). 
Receiving prophylaxis based on the ACCP protocol in 
different hospital wards are presented in Table 2.

About 82% and 57% of patients did not receive 
any prophylaxis in medium‑  and high‑risk groups, 
respectively. Moreover, significant relationship was 
found between risk groups and receiving prophylaxis 
(P < 0.001) [Table 3].

The distribution of patients’ risk level in each ward of 
teaching hospital in Ilam has been presented in Table  4. It 
shows the highest distribution of patients with medium and 
high risk is in orthopedics, general surgery, and ICU.

A significant relationship was found between age and 
receiving prophylaxis  (P  =  0.009). Hence, the need for 
prophylaxis increases with aging. However, there was no 
significant relationship between sex and need for receiving 
prophylaxis (P = 0.564).

Discussion
In the current study, of 132  patients who were at-risk for 
developing DVT, thromboprophylaxis was implemented 
only in 30  cases  (22.7%) according to ACCP guidelines. 
Therefore, it can be concluded that efforts for prophylaxis 
of DVT in Iranian hospitals are inappropriate. This rate 
has been reported differently in other studies on surgical 
patients, including Amin in the USA (17.9%),[16] Pinjala in 
India (16.3%), França in Portugal (59%), and Musial in the 
Poland (54.7%), Hoseini Nasab in Tehran, Iran (13.7%), 
and Khavaninzadeh in Tehran, Iran (24.3%).[12‑15,17,18] 
Thromboembolism has been called the most preventable 
cause of death.[19] The rationale for using prophylaxis 
is based on several principles: (1) the incidence of DVT 
is higher in patients who have had surgery, (2) no sign 
of progression of DVT, so that the first symptom can be 
sudden death caused by a PE, (3) the mortality rate from 
PE is higher in patients undergoing surgery following 
DVT, (4) the complications of thrombophlebitis are 
harmful. It makes patients prone to recurrent thrombosis 
and ultimately PE, (5) methods that diagnose thrombosis 
in the early stages are costly and time‑consuming (Doppler 
sonography). In addition, this test is not sensitive and 
specific in the early stages of the developing thrombosis in 
the lower extremity veins. (6) Effectiveness of methods for 
preventing the VTE.[20,21]

Amin et  al. reviewed more than 258,000 hospitalized 
patients in USA and the highest thromboprophylaxis 
rate had been reported in orthopedics  (32%) and 
cardiology  (18.3%).[16] This ratio is associated with 
orthopedics  (65.4%) and surgical  (56.5%) in the study of 

Table 1: The distribution of wards and prophylaxis 
modality based on the ACCP protocol according to 

patients with an indication for prophylaxis
Variable The patients with indication for 

prophylaxis
P

Yes (%) No (%) Total (%)
Wards

Urology 12 (75) 4 (25) 16 (100) 0.034
Orthopedic 42 (82.4) 9 (17.6) 51 (100)
General surgery 55 (69.6) 24 (30.4) 79 (100)
Neurosurgery 8 (100) 0 8 (100)
ICU 15 (100) 0 15 (100)

Prophylaxis
Complete 30 (100) 0 30 (100) 0.001
Incomplete 9 (100) 0 9 (100)

No prophylaxis 93 (71.5) 37 (28.5) 130 (100)
Total 132 (100) 37 (100) 169 (100)
ICU=Intensive Care Unit; ACCP= American College of Chest 
Physicians

Table 2: Receiving prophylaxis based on the ACCP protocol in different wards
Ward’s name Nonprophylaxis (%) Incomplete prophylaxis (%) Complete prophylaxis (%) Total (%) P
Urology 16 (100) 0 0 16 (100) <0.001
Orthopedic 33 (64.7) 4 (7.8) 14 (27.5) 51 (100)
General surgery 71 (89.8) 2 (2.5) 6 (7.6) 79 (100)
Neurosurgery 5 (62.5) 0 3 (37.5) 8 (100)
ICU 5 (33.3) 3 (20) 7 (46.6) 15 (100)
Total 130 (76.9) 9 (5.3) 30 (17.8) 169 (100)
ICU=Intensive Care Unit; ACCP= American College of Chest Physicians

Table 3: Receiving prophylaxis based on the American College of Chest Physicians protocol in different risk groups
Risk groups Nonprophylaxis (%) Incomplete prophylaxis (%) Complete prophylaxis (%) Total (%) P
Low risk 37 (100) 0 0 37 (100) <0.001
Medium risk 59 (81.9) 3 (4.2) 10 (13.9) 72 (100)
High risk 34 (56.7) 6 (10) 20 (33.3) 60 (100)
Total 130 (76.9) 9 (5.3) 30 (17.8) 169 (100)
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Khavaninzadeh et  al. in Tehran.[18] In present study, the 
highest thromboprophylaxis was in the ICU (46.6%) and 
neurosurgery (37.5%), but it was generally low and the 
least rate was in Urology (0%). The possible cause can be 
fear of bleeding after surgery of urologists.

According to this study, there was a significant 
relationship between age and the need for prophylaxis. 
So that, prophylaxis rate increases with aging. Elderly 
is not only a separate risk factor for developing DVT 
but also increases other risk factors particularly 
cardiovascular disease. Khavaninzadeh et  al. also 
obtained similar results.[18] There was not a significant 
relationship between sex and prophylaxis in this study. 
This could be because of the absence of women’s ward 
in the hospital. In the study of Khavaninzadeh et al., this 
relationship was statistically significant. It indicates that 
patients received the least prophylaxis in the women’s 
ward.[18]

Conclusions
As the results of this study, there are differences between 
clinical practice and the ACCP guidelines recommendation 
in prophylaxis against DVT. Thromboprophylaxis has 
not been implemented in more than 75% of at‑risk 
patients based on ACCP guidelines. Therefore, new 
strategies such as more education, national conference, 
and quality improvement committees are needed for 
thromboprophylaxis against DVT in Iranian hospitals.

Acknowledgments

We would like to express their sincere appreciation to 
the Student’s Research Committee of Ilam University of 
Medical Sciences with project number 909286 for their 
financial support as well as medical archives, records and 
staff of the Imam Khomeini Hospital Mr. Ghanbari and 
Malekshahi.

Financial support and sponsorship

This study was supported by the Ilam University of 
Medical Science.

Conflicts of interest

There are no conflicts of interest.

Received: 24 Jul 16 Accepted: 25 Jul 17
Published: 21 Feb 18

References
1.	 Geerts  WH, Pineo  GF, Heit  JA, Bergqvist  D, Lassen  MR, 

Colwell CW, et al. Prevention of venous thromboembolism: The 
Seventh ACCP Conference on Antithrombotic and Thrombolytic 
Therapy. Chest 2004;126 3 Suppl:338S‑400S.

2.	 Sharif‑Kashani  B, Mohebi‑Nejad  A, Abooturabi  SM. Estimated 
prevalence of venous thromboembolism in Iran: Prophylaxis still 
an unmet challenge. Tanaffos 2015;14:27‑33.

3.	 Geersing  GJ, Zuithoff  NP, Kearon  C, Anderson  DR, 
Ten Cate‑Hoek  AJ, Elf  JL, et  al. Exclusion of deep vein 
thrombosis using the Wells rule in clinically important subgroups: 
Individual patient data meta‑analysis. BMJ 2014;348:g1340.

4.	 SooHoo  NF, Eagan  M, Krenek  L, Zingmond  DS. Incidence 
and factors predicting pulmonary embolism and deep venous 
thrombosis following surgical treatment of ankle fractures. Foot 
Ankle Surg 2011;17:259‑62.

5.	 van Stralen  KJ, Rosendaal  FR, Doggen  CJ. Minor injuries 
as a risk factor for venous thrombosis. Arch Intern Med 
2008;168:21‑6.

6.	 Ro A, Kageyama N, Fukunaga T. Significance of the soleal vein 
for the pathogenesis of deep vein thrombosis leading to acute 
massive pulmonary thromboembolism. Masui 2007;56:801‑7.

7.	 Safavi  E, Zahedpour Anaraki  MR, Firoozbakhsh  SH, 
Nikparvar Fard  M. The study of diagnosed venous 
thromboembolism. Tanaffos 2003;2:15‑22.

8.	 Alikhan  R, Bedenis  R, Cohen  AT. Heparin for the prevention 
of venous thromboembolism in acutely ill medical 
patients  (excluding stroke and myocardial infarction). Cochrane 
Database Syst Rev 2014;7:CD003747.

9.	 Leizorovicz  A, Cohen  AT, Turpie  AG, Olsson  CG, Vaitkus  PT, 
Goldhaber SZ; PREVENT Medical Thromboprophylaxis Study 
Group. Randomized, placebo‑controlled trial of dalteparin for 
the prevention of venous thromboembolism in acutely ill medical 
patients. Circulation 2004;110:874‑9.

10.	 Boneu B, Caranobe C, Cadroy Y, Dol F, Gabaig AM, Dupouy D, 
et al. Pharmacokinetic studies of standard unfractionated heparin, 
and low molecular weight heparins in the rabbit. Semin Thromb 
Hemost 1988;14:18‑27.

11.	 Joint Commission on Accreditation of Healthcare Organizations. 
National Consensus Standards for Prevention and Care of 
Venous Thromboembolism  (VTE); 2007. Available from: 
http://www.jointcommission.org/PerformanceMeasurement/
PerformanceMeasurement/VTE.htm.  [Last accessed on  
2016 Dec 06].

12.	 Cohen  AT, Tapson  VF, Bergmann  JF, Goldhaber  SZ, 
Kakkar AK, Deslandes B, et  al. Venous thromboembolism risk 
and prophylaxis in the acute hospital care setting  (ENDORSE 
study): A multinational cross‑sectional study. Lancet 
2008;371:387‑94.

13.	 Pinjala R; ENDORSE‑India Investigators. Venous 
thromboembolism risk & prophylaxis in the acute hospital 
care setting  (ENDORSE), a multinational cross‑sectional 
study: Results from the Indian subset data. Indian J Med Res 
2012;136:60‑7.

14.	 França A, Reis  A, Paulino  A, Lohman  C, Cartucho  D, 
Campello  G, et  al. Venous thromboembolism risk factors and 
practices of prophylaxis: ENDORSE study results in Portugal. 
Acta Med Port 2011;24:951‑60.

15.	 Musiał J, Sydor WJ; ENDORSE Investigators‑Poland. Venous 
thromboembolism risk and prophylaxis in the acute hospital care 

Table 4: The distribution of patients’ risk level in each 
ward

Ward’s name Low 
risk (%)

Medium 
risk (%)

High 
risk (%)

Total (%) P

Urology 4 (25) 4 (25) 8 (50) 16 (100) 0.001
Orthopedic 9 (17.6) 25 (49) 17 (33.3) 51 (100)
General surgery 24 (30.4) 37 (46.8) 18 (22.8) 79 (100)
Neurosurgery 0 2 (25) 6 (75) 8 (100)
ICU 0 4 (25) 11 (75) 15 (100)
Total 37 (21.9) 72 (42.6) 60 (35.5) 169 (100)
ICU=Intensive Care Unit



International Journal of Preventive Medicine 2018, 9: 20 5

Shohani, et al.: Prophylaxis against deep venous thrombosis based on the American College of Chest Physician’s protocol

setting‑results of the ENDORSE study in Poland. Pol Arch Med 
Wewn 2008;118:555‑61.

16.	 Amin  A, Spyropoulos  AC, Dobesh  P, Shorr  A, Hussein  M, 
Mozaffari  E, et  al. Are hospitals delivering appropriate VTE 
prevention? The venous thromboembolism study to assess the 
rate of thromboprophylaxis  (VTE start). J Thromb Thrombolysis 
2010;29:326‑39.

17.	 Hoseini Nasab  A, Zahmatkesh  M. Evaluation the rate of the 
preventive measurement for venous thromboembolism in surgical 
ward of a private hospital in Tehran. RJMS 2002;9:216‑23.

18.	 Khavaninzadeh  M, Mousavi Vaeezi  S, Ramezaniyan Nik  E, 
Reza Gharebagh  K. Determination of the frequency of 

prophylaxis usage against deep‑vein thrombosis in hospitalized 
patients admitted in an educational hospital. Razi J Med Sci 
2013;19:78‑82.

19.	 Nutescu  EA. Assessing, preventing, and treating venous 
thromboembolism: Evidence‑based approaches. Am J Health 
Syst Pharm 2007;64 11 Suppl 7:S5‑13.

20.	 Geerts  WH, Heit  JA, Clagett  GP, Pineo  GF, Colwell  CW, 
Anderson  FA, et  al. Prevention of venous thromboembolism. 
Chest 2001;119:1325‑755.

21.	 Leme  LE, Sguizzatto  GT. Prophylaxis of venous 
thromboembolism in orthopaedic surgery. Rev Bras Ortop 
2015;47:685‑93.


