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ABSTRACT

Background: Venous thromboembolism (VTE) is a medical disorder characterised by the development of blood clots in the
deep veins, particularly in the lower leg veins. This leads to the restriction of blood flow, which in turn produces symptoms
such as pain, swelling, and discoloration. Aims and objectives: To assess the implementation of deep venous thrombosis
(DVT) prophylaxis in patients admitted to the surgical critical care unit.

Material and methods: A grand total of 70 patients were enlisted. A total of 15 patients were treated with mechanical
prophylaxis alone, 23 patients were treated with pharmacotherapy only, and 32 patients received combined mechanical and
pharmaceutical treatment. This research included patients hospitalised in the Surgical Intensive Care Unit (SICU) who were
between the ages of 18 and 68 and stayed in the unit for at least 2 days. Only patients who were stable in terms of their blood
circulation and had all routine medical tests within normal ranges were included. The incidence of haemorrhage was similar
across the groups, with a p-value of 0.15, which indicates that the difference was not statistically significant.

Results: The number of male participants was 48, accounting for 68.57% of the total, while the number of female
participants was 22, accounting for 31.43%. The average age of the patients was 51.85 + 4.55 years. The mechanical
prophylaxis had the greatest occurrence of deep vein thrombosis (DVT); however, the difference was not statistically
significant. The average dosages of enoxaparin administered in the pharmacotherapy-only group and the combined
mechanical therapy and pharmacotherapy group were 64.52+5.69 mg/day and 43.22+4.33 mg/day, respectively. The average
dosages of enoxaparin were 43.11+4.85 mg/day for those using stockings and 43.34+3.98 mg/day for those using SCDs. In
the group receiving both mechanical and pharmacological prevention, 16 patients (50%) used SCDs and 16 (50%) used DVT
stockings. In the group receiving just mechanical treatment, 11 patients (73.33%) used DVT stockings, and 5 patients
(26.67%) used SCDs.

Conclusion: It has been shown that a combination of mechanical and pharmacological interventions is linked to a decreased
occurrence of DVT. The total dosage of medications administered as pharmacotherapy was lower in individuals who
received dual treatments compared to those who received pharmacotherapy alone.

Keywords: DVT, prophylaxis, surgical critical care unit.

Introduction

Venous thromboembolism (VTE) is a medical disorder characterised by the development of blood clots in the
deep veins, particularly in the lower leg veins. This leads to the restriction of blood flow, which in turn produces
symptoms such as pain, swelling, and discoloration.! Embolism, namely pulmonary embolism, is the most
frequent consequence of venous thrombosis, characterised by the movement of these clots into other blood
vessels. Research indicates that 50% of individuals who are admitted to the hospital are susceptible to
thromboembolism.?2 The incidence of venous thromboembolism in individuals who do not receive any
prophylaxis varies from 10% to 80%.3“Research has shown that the incidence of VTE is higher in individuals
who are hospitalised compared to those in the community.> Deep vein thrombosis (DVT) is common in ICUs,
especially in Western nations. Asian nations have a somewhat lower prevalence in comparison. The research
conducted in Thai surgical ICU patients revealed a DVT incidence rate of 3.6%, which is similar to the findings
of a study conducted in Tehran, where the incidence rate of DVT in ICU patients was 3.5%.% Longer duration of
stay in the intensive care unit (ICU) and advanced age are two distinct risk factors associated with the
development of DVT. Further research was carried out on Chinese cancer patients who were hospitalised in the
ICU with the aim of identifying VTE. The study showed a low occurrence of VTE.”The prevalence of VTE was
37.2% among patients diagnosed with sepsis and septic shock, as reported in reference.® Research has
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demonstrated similar outcomes in teenagers.’The efficacy of thrombo-prophylaxis is shown in its ability to
decrease the incidence of thromboembolism in both medical and surgical patients. Nevertheless, it specifically
reduces the death rate in surgical patients while having little or no effect on the mortality rate among medical
patients.®Thromboprophylaxis may be classified into two types: primary and secondary. Primary prophylaxis
refers to the preventive measures taken to avoid the development of deep vein thrombosis (DVT). This includes
the use of pharmacologic therapies such as unfractionated heparin (UFH), low molecular weight heparin
(LMWH), fondaparinux, or mechanical therapies such as pneumatic and graduated compression stockings.°
Secondary prophylaxis entails the prompt identification and treatment of venous thrombosis. The selection of
the main prophylaxis strategy is based on criteria such as the likelihood of thrombosis and haemorrhage, the
characteristics of the sickness, the institution's policies, financial considerations, and personal preferences.
These criteria aid in categorising patients into low, moderate, and high-risk groups, each requiring a distinct
preventive approach. Furthermore, the length of preventive therapy varies across patients based on their risk
categorization. These patients are at an increased risk of developing DVT while staying in the ICU due to many
causes, including recent surgery, extended periods of immobility, infection, and vascular damage caused by
indwelling central venous catheters or other invasive procedures. Effectively managing VTE prophylaxis in
critically ill patients requires finding a balance between reducing the occurrence of DVT and PE while avoiding
the potential for severe bleeding.!

Aims and objectives: To assess the implementation of deep venous thrombosis (DVT) prophylaxis in patients
admitted to the surgical critical care unit.

Material and methods

A prospective cross-sectional, randomised, double-blinded study was undertaken on 70 adult patients admitted
to the surgical critical care unit. The present study has been carried out in the Department of Anaesthesia,
Nalanda Medical College and Hospital, Patna, Bihar, India, in collaboration with the Critical Care Department,
Big Apollo Spectra Hospital, Patna, Bihar. The Institutional Ethics Committee granted ethical approval
beforehand. The patients provided their informed consent. The study was carried out over a one-year period,
from January 2023 to December 2023. Data such as hame, age, etc. was recorded. If the patients were unable to
provide informed consent owing to an altered state of consciousness, permission was obtained from their
accompanying individuals. The objective of the research was to evaluate the strategies used for preventing deep
vein thrombosis (DVT) and to compare the occurrence of DVT among the various methods used in the Surgical
Intensive Care Unit (SICU). A grand total of 70 patients were enlisted. A total of 15 patients were treated with
mechanical prophylaxis alone, 23 patients were treated with pharmacotherapy only, and 32 patients received
combined mechanical and pharmaceutical treatment. The patients were categorised into several groups based on
the judgement of the treating intensivist and surgeon, taking into consideration the need for medication,
mechanical treatment, or both. As a result, the group sizes were unequal. This research included patients
hospitalised in the Surgical Intensive Care Unit (SICU) who were between the ages of 18 and 68 and stayed in
the unit for at least 2 days. Only patients who were stable in terms of their blood circulation and had all routine
medical tests within normal ranges were included. Patients who were not taking any medication that might
affect their blood clotting capacity and who provided informed permission were also included. The research
excluded patients with significant neurological, cardiac, respiratory, metabolic, renal, or hepatic conditions that
potentially impact their coagulation profile. Additionally, patients who had a confirmed DVT or PE prior to or
within 48 hours of admission to the ICU were also excluded.

Methodology

Patients were evaluated on a daily basis to determine the occurrence of DVT, the kind of preventive medication
administered, and any potential consequences. Patients were regularly monitored until either 28 days elapsed or
they were discharged from the ICU, whichever occurred later. The method of DVT prevention administered
(mechanical, pharmacological, or both) was recorded. Mechanical prophylaxis included the use of DVT
stockings with an inflation pressure of 30—-40 mmHg or the use of SCD with an inflation pressure of 50-120
mmHg for a minimum of 18-20 hours each day. The pharmacological treatment was the administration of low-
molecular-weight heparin at a dosage of 30-40 mg subcutaneously every 12 hours. Low molecular weight
heparin (LMWH), namely enoxaparin, is the commonly used pharmacological preventive treatment in the
majority of hospitals. No patients received unfractionated heparin in the trial.

Statistical analysis

Using SPSS version 22.0 (IBM Corp., 2016), statistical analysis was performed on the obtained data. The
statistical analysis included the evaluation of quantitative data using an unpaired Student's t-test, while
qualitative data was evaluated using a Chi-square test. The p-value was deemed statistically significant when it
reached a threshold of 0.05 with a confidence level of 95%.
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Results

The number of male participants was 48, accounting for 68.57% of the total, while the number of female
participants was 22, accounting for 31.43%. The average age of the patients was 51.85 + 4.55 years. The
mechanical prophylaxis had the greatest occurrence of deep vein thrombosis (DVT); however, the difference
was not statistically significant. The use of combined intervention was the prevailing method employed for

prophylaxis, as shown in Tables 1 and 2.

Table 1: Socio-demographic characteristics of the patients

characteristics category Total Number of Percentage P value
patients (n=70)
Gender Male 48 68.57 0.11
Female 22 31.43
Age (years) below 25 5 7.14 0.15
25-35 9 12.86
35-45 12 10
45-55 34 48.57
55-65 7 10
Above 65 3 4.29
Mean Age in years 51.85+4.55
Figure 1: Gender wise distribution of study patients
= Male
= Female
Table 2: Type of intervention and incidence of DVT
Intervention Type of prophylaxis Incidence of DVT p-value
Number | Percentage | Number Percentage
Mechanical prophylaxis 15 21.43 3 20 0.19
alone
Pharmacotherapy alone 23 32.86 2 8.70 0.09
Both mechanical and 32 45.71 1 3.13 0.11
pharmacotherapy
Table 3: Type of intervention and incidence of haemorrhage
Type of prophylaxis Number of Incidence of Percentage | P value
patients (n=70) hemorrhage
Mechanical prophylaxis alone 15 0 0 0.15
Pharmacotherapy alone 23 3 13.04
Both Mechanical and 32 1 3.13
Pharmacotherapy

The incidence of haemorrhage was similar across the groups, with a p-value of 0.15, which indicates that the
difference was not statistically significant. This information can be seen in Table 3.
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Table 4: Mean dose/day of pharmacotherapy

Low molecular weight heparin (Enoxaparin) Dose(mg/day) P value
Mean SD
Pharmacotherapy alone 64.52 5.69
Both Mechanical and Pharmacotherapy 43.22 4.33 0.001
Both Mechanical and Pharmacotherapy stockings 43.11 4.85
Both Mechanical and Pharmacotherapy 43.34 3.98
sequential compression devices

The average dosages of enoxaparin administered in the pharmacotherapy-only group and the combined
mechanical therapy and pharmacotherapy group were 64.52+5.69 mg/day and 43.22+4.33 mg/day, respectively.
The doses in the pharmacotherapy-only group were substantially higher (p<0.001) compared to the combined
group. It is important to mention that in the dual prophylaxis group, 16 patients used stockings, while 16
patients used SCDs for mechanical prophylaxis. The average dosages of enoxaparin were 43.11+4.85 mg/day
for those using stockings and 43.34+3.98 mg/day for those using SCDs, as shown in Table 4.

Table 5: Type of mechanical therapy

Type of mechanical Patients with mechanical and Patients with mechanical P value
therapy pharmacotherapy therapy alone
Number Percentage Number Percentage
DVT stockings 16 50 11 73.33 0.11
Sequential compression 16 50 4 26.67
devices
Total 32 100 15 100

In the group receiving both mechanical and pharmacological prevention, 16 patients (50%) used SCDs and 16
(50%) used DVT stockings. In the group receiving just mechanical treatment, 11 patients (73.33%) used DVT
stockings and 5 patients (26.67%) used SCDs, as shown in Table 5.

Discussion

Deep vein thrombosis (DVT) refers to the development or existence of a blood clot in the deep veins, often seen
in the lower limbs and seldom in the upper limbs. When a blood clot blocks the pulmonary artery or its
branches, it leads to the formation of a PE. This usually happens when a clot from the deep veins of the legs
travels and becomes stuck in the pulmonary artery. PE occurs in around one-third of individuals with DVT.
Therefore, by taking measures to avoid DVT, the occurrence of a severe and potentially fatal disease known as
PE is greatly reduced.'* Hoyt DB and Swegle JR'? proposed that implementing active preventive measures,
maintaining a high level of suspicion, and promptly diagnosing and treating DVT are crucial in reducing the
rates of illness and death in patients admitted to the SICU.Harris LM et al.'® observed that screening of patients
in the SICU is recommended due to the significant occurrence of silent illness. In their study, they discovered
that 7.5% of the 294 patients admitted to the SICU had an asymptomatic disease. Typically, an equilibrium
between the substances that promote blood clotting and those that prevent it keeps the production of blood clots
inside blood vessels in check. The presence of one or more variables that make up the trinity of Virchow
(venous stasis, endothelial damage, and hypercoagulability) may lead to the development of DVT. Inpatients are
susceptible to venous stasis, and when combined with other conditions, their chance of developing DVT is
heightened. Consequently, this elevates the likelihood of PE. The prophylaxis of DVT involves treatments that
specifically address either the reduced blood flow in the veins or the increased tendency of blood to clot
(hypercoagulability) in the vascular system. The total occurrence rate of DVT was 3.13% (1 out of 32 patients)
for patients who received both mechanical and medication. In contrast, it was 8.70% (2 out of 23) for patients
who received pharmacotherapy alone and 20% (3 out of 15) for patients who had mechanical interventions.
Research conducted by Kumar A et al.** observed that the occurrence of DVT was 0.8% among patients
admitted to SICUs who received prophylaxis. Research conducted by Miri M. et al.*® observed an incidence rate
of 3.5% among patients in the intensive care unit. The occurrence of bleeding was most frequent in the group
receiving just pharmacotherapy (n = 3 out of 23; 13.04%). None of the patients who underwent mechanical
intervention had a bleeding episode, whereas one patient in the group receiving both pharmacotherapy and
mechanical intervention (n = 1 out of 32) had a bleeding event. The total dosage of medications administered for
pharmacotherapy was lower in individuals who received both therapies compared to those who received
pharmacotherapy alone. This accounts for the lower occurrence of hemorrhagic symptoms in the combination
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treatment group compared to the group receiving just medication. Fraisse F. et al.l® observed a greater
occurrence of bleeding in individuals who were administered medication for DVT prevention compared to those
who did not get any pharmacotherapy. Cook DJ and Crowther MA' propose the use of appropriate DVT
prophylaxis to mitigate the occurrence of DVT in high-risk individuals while considering the potential danger of
bleeding. A comprehensive review conducted by Kakkos SK et al.’® found that the incidence of DVT was
4.10% in the intermittent IPC group. However, in the combined group that received both IPC and
pharmacotherapy, the incidence decreased to 2.19%. This indicates a favourable decrease in the occurrence of
DVT in the combined group. Furthermore, the use of anticoagulants in the IPC treatment regimen resulted in a
higher likelihood of experiencing bleeding as compared to using IPC alone. However, it is essential to
frequently assess patients hospitalised in the Surgical Intensive Care Unit (SICU) for the occurrence of DVT.
Dagadakiet al.® proposed the regular use of ultrasonography to evaluate the peripheral venous system in
patients in the critical care unit as a means of detecting deep vein thrombosis.

Limitations of the study: The study had a restricted sample size; hence, the conclusions cannot be generalised
to include all patient groups. Only patients classified as American Society of Anesthesiologists (ASA) Grade 11l
were included. The study assessed adult patients while excluding individuals over the age of 68 and those with
significant co-morbidities. These factors could potentially distort the results of the study by increasing the risk
of bleeding and thromboembolic complications, introducing a bias.

Conclusion

It has been shown that a combination of mechanical and pharmacological interventions is linked to a decreased
incidence of DVT. The total dosage of medications administered as pharmacotherapy was lower in individuals
who received dual treatments compared to those who received pharmacotherapy alone. According to this
research, the combination of pharmacotherapy and pressure stockings is an optimal treatment for preventing
DVT.

Acknowledgement: The authors would like to acknowledge the entire faculty and members of the Department
of Anaesthesia, Nalanda Medical College and Hospital, Patna, Bihar, India, and Critical Care, Big Apollo
Spectra Hospital, Patna, Bihar, India, for their valuable support and time-to-time suggestions in undertaking the
present study. Special thanks to Dr. Moti Lal Das, Professor, Department of Anaesthesia, Nalanda Medical
College and Hospital, Patna, Bihar, India, for their valuable suggestions during the study.

References

1. Ejaz A, Ahmed MM, Tasleem A, Rafay Khan Niazi M, Ahsraf MF, Ahmad I, Zakir A, Raza A. Thromboprophylaxis
in Intensive Care Unit Patients: A Literature Review. Cureus. 2018 Sep 21;10(9):€3341. doi: 10.7759/cureus.3341.
PMID: 30473974; PMCID: PMC6248708.

2. Faustino EVS, Shabanova V, Pinto MG, Li S, Trakas E, Miksa M, et al. Epidemiology of lower extremity deep venous
thrombosis in critically ill adolescents. J Pediatr. 2018;201:176-183.e2. doi: 10.1016/j.jpeds.2018.05.006, PMID
29891258.

3. Cushman M, Tsai AW, White RH, Heckbert SR, Rosamond WD, Enright P et al. Deep vein thrombosis and pulmonary
embolism in two cohorts: the longitudinal investigation of thromboembolism etiology. Am J Med. 2004;117(1):19-25.
doi: 10.1016/j.amjmed.2004.01.018, PMID 15210384.

4. Bell EJ, Lutsey PL, Basu S, Cushman M, Heckbert SR, Lloyd-Jones DM et al. Lifetime risk of venous
thromboembolism in two cohort studies. Am J Med. 2016 Mar;129(3):339.e19-26.
doi: 10.1016/j.amjmed.2015.10.014, PMID 26597668.

5. Nkoke C, Teuwafeu D, Mapina A, Nkouonlack C. A case series of venous thromboembolic disease in a semi-urban
setting in Cameroon. BMC Res Notes. 2019 Jan 18;12(1):40. doi: 10.1186/s13104-019-4092-8, PMID 30658695.

6. XuJX, Dong J, Ren H, et al. Incidence and risk assessment of venous thromboembolism in cancer patients admitted to
intensive care unit for postoperative care. J BUON. 2018;23:500-6.

7. Dhillon NK, Smith EJT, Ko A, Harada MY, Yang AR, Patel KA, et al. The risk factors of venous thromboembolism in
massively transfused patients. J Surg Res. 2018;222:115-21. doi: 10.1016/j.jss.2017.09.038, PMID 29273362.

8. Wells PS, Anderson DR, Bormanis J, Guy F, Mitchell M, Gray L, et al. Value of assessment of pretest probability of
deep-vein thrombosis in clinical management. Lancet. 1997;350(9094):1795-8. doi: 10.1016/S0140-6736(97)08140-3,
PMID 9428249.

9. Davidson BL. Risk assessment and prophylaxis of venous thromboembolism in acutely and/or critically ill patients.
Haemostasis. 2000;30;Suppl 2:77-81; discussion 63. doi: 10.1159/000054168, PMID 11251346.

10. Shaikhouni A, Baum J, Lonser RR. Deep vein thrombosis prophylaxis in the neurosurgical patient. Neurosurg Clin N
Am. 2018;29(4):567-74. doi: 10.1016/j.nec.2018.06.010, PMID 30223969.

11. Miri M, Goharani R, Sistanizad M. Deep vein thrombosis among Intensive Care Unit patients; an epidemiologic study.
Emergency. 2017;5(1):e13. PMID 28286820.

12. Hoyt DB, Swegle JR. Deep venous thrombosis in the surgical intensive care unit. SurgClin North Am. 1991;71(4):811-
30. doi: 10.1016/50039-6109(16)45487-3, PMID 1862471.

781


https://doi.org/10.1016/j.jpeds.2018.05.006
https://www.ncbi.nlm.nih.gov/pubmed/29891258
https://doi.org/10.1016/j.amjmed.2004.01.018
https://www.ncbi.nlm.nih.gov/pubmed/15210384
https://doi.org/10.1016/j.amjmed.2015.10.014
https://www.ncbi.nlm.nih.gov/pubmed/26597668
https://doi.org/10.1186/s13104-019-4092-8
https://www.ncbi.nlm.nih.gov/pubmed/30658695
https://doi.org/10.1016/j.jss.2017.09.038
https://www.ncbi.nlm.nih.gov/pubmed/29273362
https://doi.org/10.1016/S0140-6736(97)08140-3
https://www.ncbi.nlm.nih.gov/pubmed/9428249
https://doi.org/10.1159/000054168
http://www.ncbi.nlm.nih.gov/pubmed/11251346
https://doi.org/10.1016/j.nec.2018.06.010
https://www.ncbi.nlm.nih.gov/pubmed/30223969
https://www.ncbi.nlm.nih.gov/pubmed/28286820
https://doi.org/10.1016/s0039-6109(16)45487-3
https://www.ncbi.nlm.nih.gov/pubmed/1862471

13.

14.

15.

16.

17.

18.

19.

Journal of Cardiovascular Disease Research
ISSN: 0975-3583, 0976-2833 VOL 15, ISSUE 2, 2024

Harris LM, Curl GR, Booth FV, Hassettdr JM, Leney G, Ricotta JJ. Screening for asymptomatic deep vein thrombosis
in surgical intensive care patients. J Vasc Surg. 1997;26(5):764-69. doi: 10.1016/s0741-5214(97)70088-0, PMID
9372813.

Kumar A, Mehta Y, Ali T, Gupta MK, George JV. Deep vein thrombosis in medical and surgical intensive care unit
patients in a tertiary care centre in North India: incidence and risk factors. J Anaesthesiol Clin Pharmacol.
2017;33(2):181-6. doi: 10.4103/0970-9185.209760, PMID 28781442.

Miri M, Goharani R, Sistanizad M. Deep Vein Thrombosis among Intensive Care Unit Patients; an Epidemiologic
Study. Emerg (Tehran). 2017;5(1):e13. PMID 28286820.

Fraisse F, Holzapfel L, Couland JM, Simonneau G, Bedock B, Feissel M, et al. Nadroparin in the prevention of deep
vein thrombosis in acute decompensated COPD. The Association of Non-University Affiliated Intensive Care
Specialist Physicians of France. Am J RespirCrit Care Med. 2000;161(4 Pt 1):1109-14.

doi: 10.1164/ajrccm.161.4.9807025, PMID 10764298.

Cook DJ, Crowther MA. Thromboprophylaxis in the intensive care unit: focus on medical-surgical patients. Crit Care
Med. 2010;38(2); Suppl:S76-82. doi: 10.1097/CCM.0b013e3181c9e344, PMID 20083918.

Kakkos SK, Caprini JA, Geroulakos G, Nicolaides AN, Stansby G, Reddy DJ, et al. Combined intermittent pneumatic
leg compression and pharmacological prophylaxis for prevention of venous thromboembolism. Cochrane Database
Syst Rev;2016(9):CD005258. doi: 10.1002/14651858.CD005258.pub3.

Dagadaki O, Birbas K, Mariolis T, Baltopoulos G, Myrianthefs P. Necessity of the periodical ultrasound assessment of
the peripheral venous system in intensive care unit patients. Ultrasound Med Biol. 2019;45(2):367-73.

doi: 10.1016/j.ultrasmedbio.2018.10.008, PMID 30583820.

782


https://doi.org/10.1016/s0741-5214(97)70088-0
https://www.ncbi.nlm.nih.gov/pubmed/9372813
https://doi.org/10.4103/0970-9185.209760
https://www.ncbi.nlm.nih.gov/pubmed/28781442
https://www.ncbi.nlm.nih.gov/pubmed/28286820
https://doi.org/10.1164/ajrccm.161.4.9807025
https://www.ncbi.nlm.nih.gov/pubmed/10764298
https://doi.org/10.1097/CCM.0b013e3181c9e344
https://www.ncbi.nlm.nih.gov/pubmed/20083918
https://doi.org/10.1002/14651858.CD005258.pub3
https://doi.org/10.1016/j.ultrasmedbio.2018.10.008
https://www.ncbi.nlm.nih.gov/pubmed/30583820

