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Background: Hospital-acquired thrombosis (HAT) is associated with significant morbidity, mortality, and financial burden globally. 
Following trusted guidelines for VTE prevention has shown effective, safe, and satisfactory results. This prompts national collabora-
tive efforts to maintain a consensus approach for the safe risk assessment of inpatients and the prescription of thromboprophylaxis.
Objective: This study aimed to detect and estimate deviations from international thromboprophylaxis protocols. The study also aimed 
to raise the quality of practice and adherence to evidence-based protocols in Alshuhada Teaching Hospital.
Methods: A cross-sectional audit of general surgical inpatients was performed from October 2021 to May 2022. The first cycle was from 1/ 
10/2021 to 21/10/2021, and the second cycle was from 13/5/2022 to 31/5/2022. The target population was adults aged >18 years. Data were 
collected via an online checklist on two separate occasions. The criteria were based on the NICE guideline for venous thromboembolism in 
individuals aged over 16 years: “Reducing the risk of hospital-acquired deep vein thrombosis or pulmonary embolism NG89”.
Results: Forty-five surgical inpatients were included in this study: 20 in the first cycle and 25 in the second cycle. The first-cycle 
report showed that only 25% of VTE candidates received this regimen. In the second cycle, practice significantly improved, with 92% 
of admitted patients having their risk assessment tool completed within 24 h of admission. 79% of VTE prophylaxis candidates were 
prescribed adequate pharmacological prophylaxis within 14 h of admission.
Conclusion: The rate of adequate thromboprophylaxis for inpatients undergoing surgery was very low before clinicians received 
education on VTE prevention, whereas was evidently high after they had received them. The cause of non-adherence in the pre- 
intervention phase was a lack of adequate knowledge regarding the magnitude and burden of HAT and the importance of thrombo-
prophylaxis, which has a potential role in preventing the majority of HAT.
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Introduction
Any venous thromboembolism (VTE) event that happens within 90 days of hospitalization is defined as hospital acquired 
thrombosis (HAT). HAT includes deep vein thrombosis (DVT) and pulmonary embolism (PE).1,2 HAT is significantly 
associated with morbidity, mortality.3 It is estimated that annual incidence of VTE in Europe reaches More than 1.5 million 
cases with more than 50% mortality; making VTE the third leading cause of cardiovascular death globally.1,4 For more than 
three decades, following trusted guidelines for VTE prevention has shown effective, safe, and satisfactory results,5 prompting 
national collaborative efforts to maintain a consensual approach for safe risk assessment of inpatients and prescription of 
thromboprophylaxis.

VTE is acknowledged as the fifth most common cause for postoperative readmissions.6 However, with the use of 
preventive measures such as compression stockings and anti-coagulants, 70% of HAT cases are avoidable. In spite of that, 
less than 50% of admitted eligible patients receive these measures. A recent study that includes 500,000 surgical operations 
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found that only 40% of patients whose developed VTE postoperatively did so before they were discharged. The rest majority 
of the VTE cases (60%) occurred up to 90 days after discharge. This result suggests that relying on discharge data to record 
VTE incidence may underestimate the actual magnitude of the problem.7

Prevention methods for patients with VTE include pharmacological thromboprophylaxis and mechanical thrombo-
prophylaxis (eg anti-embolism stockings or intermittent pneumatic compression). Pharmacological thromboprophylaxis 
includes unfractionated heparin (UFH) and low-molecular-weight heparin (LMWH).

Assessing thromboembolic risk factors according to standardized risk assessment tools aids risk stratification. 
Another point worthy of mention is assessment of the risk of bleeding and possible contraindications to antithrombotic 
medications before starting. Unfortunately, only 40–50% of medical patients and 60–75% of surgical patients receive 
adequate thromboprophylaxis despite intensive national and international recommendations to apply sufficient thrombo-
prophylaxis guidelines to patients admitted to hospital. Hence, regular audits can reinforce and establish consistent use of 
venous thromboembolism prophylaxis.8

One analysis of cost-effectiveness found that the ACCP guidelines for surgical patients were affordable yet effective 
in individuals admitted for hospital risk assessment, compared to those who did not underwent risk assessment.9

This study aimed to detect and estimate deviations from international thromboprophylaxis protocols. The study also 
aimed to raise the quality of practice and adherence to evidence-based protocols in Alshuhada Teaching Hospital.

Materials and Methods
The cross-sectional audit was conducted between October 2021 and May 2022. It included all patients admitted to the 
General Surgery Department of Alshuhada Teaching Hospital located in the province of Bahri, Khartoum State. The first 
cycle was from 1/10/2021 to 21/10/2021, the second cycle was from 13/5/2022 to 31/5/2022.

The study aim is to detect and estimate the deviation from international protocols of thromboprophylaxis, and to 
upgrade practices and ensure adherence to evidence-based protocols.

The targeted population included all adults (age >18 years) admitted to the surgical ward for elective or emergency 
interventions and/or operations during the mentioned period. Pediatric cases and those who were treated as outpatients or 
in short-stay wards had been excluded.

Surgical staff at all levels (house officers, medical officers, and registrars) did not know about the collection, either 
before or after the results were presented. The sample consisted of 45 patients, of which 20 were baseline examples of 
prevalent contemporary practices and the remaining 25 were obtained after a discussion of the national guidelines.

The data for the two cycles were collected electronically via an online checklist on two separate occasions, 2 months 
apart, to ensure maintenance of good practice. The checklists were filled by the authors themselves as one to one 
interview for each patient separately, before which a verbal consent was taken.The cause of admission and type of 
operation for each patient were documented, and the criteria extracted from the NICE guidelines (mentioned below) were 
checked.

The data were analysed using the Statistical Package of Social Science SPSS version 26.0, and descriptive analysis 
data are presented as tables and reported as frequencies and figures.

Intervention
We conducted a local presentation after collecting and analysing data from the first cycle. The presentation focused on 
raising awareness among the staff regarding the international VTE prophylaxis protocol. The attendees included hospital 
administrators, interns, registrars, and a consultant. The results of the study and areas of defects were clarified, and 
options for better practice were discussed.

Moreover, posters illustrating the summary of the guidelines and important information, such as the dose of 
pharmacological prophylaxis, duration of treatment, and statistics on the HAT burden, were distributed across the 
hospital.

The staff were also trained to use the risk assessment tool which was later attached to the file of each patient in the 
hospital. The risk assessment tool contains a standard template, in addition to the assessor’s name and the time of 
assessment.
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Audit Standards
The criteria are based on the NICE guidelines for venous thromboembolism in individuals aged over 16: “Reducing the 
risk of hospital-acquired deep vein thrombosis or pulmonary embolism NG89”.

The following criteria were used to assess the practice:

1. Use of the VTE risk assessment tool within 24 hours of admission.
2. Prescribe pharmacological measures.
3. Counsel patients discharged on pharmacological thromboprophylaxis about the correct usage and dose.
4. Counsel patients discharged on pharmacological thromboprophylaxis regarding the necessity of taking the 

treatment for the recommended duration.
5. Counsel the patients at risk about their risk.
6. Counsel the patients at risk about the consequences of DVT.
7. Counsel the patients at risk about the importance of prophylaxis.
8. Counsel the patients at risk about possible side effects of the prophylactic agent.
9. Counsel the patients at risk about how to reduce their risk.

10. Upon discharge, counsel patients at high risk about the features of DVT and PE.
11. Counsel patients discharged on pharmacological thromboprophylaxis about the side effects and when to seek 

medical help.

Ethical Consideration
Ethical approval was obtained from hospital administration before starting. A verbal informed consent was taken from 
each individual patient separately upon collecting data. Personal data were excluded from the study.

Results
Forty-five admitted patients were included in this audit, 20 in the first cycle and 25 in the second cycle.

A total 29% of patients were managed conservatively (Table 1). The types of operation are presented in Table 2.
Upon application of the risk assessment tool, 75% of patients required pharmacological prophylaxis (34 patients).
Risk for VTE is shown in Table 2.
The risk assessment tool was not used for the patients in the first cycle. However, the tool was used in 92% of patients 

in the second cycle. Pharmacological prophylaxis was used in 25% of the eligible patients in the first cycle; however, the 
percentage increased markedly to 79% in the second cycle. Other parameters of the standard criteria are presented in 
Table 3.

Table 1 Type of Intervention

Intervention

Conservative 13(29%)

Elective 25(57%)

Emergency 6(13%)

Operation

Amputation 7

Open cholecystectomy 4

Debridement 4

(Continued)
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Discussion
HAT is a catastrophic condition with high morbidity and mortality rates. Although it is preventable in nearly 70% of high-risk 
patients through application of thromboprophylaxis guidelines, this condition still carries a significant burden for patients at 
risk and the health system. This reflects the poor adherence of medical staff to thromboprophylaxis measures.

Table 2 Risk Factors for HAT

Cause of VTE Prophylaxis Frequencies

Total anaesthetic + surgical time > 90 minutes 8

Age > 60 6

One or more significant medical comorbidities (heart disease, metabolic endocrine or respiratory pathologies, acute infectious 
diseases; inflammatory conditions)

6

Acute surgical admission with inflammatory or intra-abdominal condition 6

Active cancer or cancer treatment 5

Usage of oestrogen-containing contraception 5

Significantly reduction in mobility for >3 days 3

Surgery with significant reduction in mobility 3

BMI>30 2

Past or first-degree relative history of VTE 1

Table 1 (Continued). 

Intervention

Modified radical mastectomy 3

Thyroidectomy 3

Skin graft 2

Appendectomy 1

Hernia repair 1

Accessory breast removal 1

Laparoscopic cholecystectomy 1

Laparotomy 1

Breast abscess drainage 1

Hand abscess drainage 1

Anaesthesia

General 23(72%)

Local 6(19%)

Spinal 3(9%)
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The aim of this audit was to critically assess the local practice and application of these measures and to identify 
potential defects to guide best practices.

In the first cycle, only 25% of patients with VTE received this regimen. This result is not surprising as multiple 
studies have reported a low prescription proportion. A study by Li et al reported that only 29% of surgical patients 
received adequate thromboprophylaxis.10 Additionally, a global study involving 32 countries conducted by Cohen et al 
reported that only 58% of surgical patients at risk received VTE prophylaxis.11

The cause of non-adherence in the pre-intervention phase was a lack of adequate knowledge about the magnitude and 
burden of HAT and the importance of thromboprophylaxis, which has a potential role in preventing the majority of HAT. 
These issues were clearly addressed in the presentations and posters.

The second reason was the unavailability of the risk assessment tool in the patient’s admission file, which was later 
attached to be filled by interns. The decision to add thromboprophylaxis to the patient’s regimen was made by a resident 
under the supervision of a specialist.

In the second cycle, the practice was significantly improved, with 92% of admitted patients having their risk 
assessment tool checklist completed within 24 h of admission. Additionally, 79% of VTE prophylaxis candidates were 
administered adequate pharmacological prophylaxis within 14 h of admission.

Those measures used by us to improve the practice were comparably similar to the measures done by Nimeri et al12 who 
reported substantial improvement in practice after introduction of these policies from below 80% prior to intervention to 100%.

This being a cross-sectional study that documented the practice at a single point of time for a patient who had already 
been admitted did not allow the researcher to know whether the thromboprophylaxis dose was given within 24 h of 
admission, with a delay beyond 24 h linked to an increased mortality rate. However, the time of filling in the risk 
assessment tool along with the time of admission was documented.

This study was self-funded by the authors.

Ethical Consideration
Ethical clearance was obtained from the Ethical Review Committee in Alshuhada hospital, Privacy and confidentiality of 
collected patient’s information were ensured. Informed consent was taken from each patient prior to collection of data 
according to the current revision of the Declaration of Helsinki.

Table 3 Standard Criteria Application

Standard Criteria 1st 

Cycle
2nd 

Cycle

Use of risk assessment tool within 24 hours of admission 0 (0%) 23(92%)

Use of pharmacological prophylaxis within 14 hours of admission for eligible individuals 5(25%) 19(79%)

Counsel patients at risk about their risk 2(12%) 19(79%)

Counsel patients at risk about the consequences of DVT 0(0%) 19(79%)

Counsel patients at risk about the importance of prophylaxis 0(0%) 19(79%)

Counsel patients at risk about possible side effects of the prophylactic agent 0(0%) 19(79%)

Counsel patients at risk about how to reduce their risk 2(12%) 19(79%)

Upon discharge, counsel patients at high risk about the features of DVT and PE 0(0%) 19(83%)

Counsel patients who are discharged on pharmacological thromboprophylaxis about the correct usage and dose n/a 19(90%)

Counsel patients who are discharged on pharmacological thromboprophylaxis about the necessity of taking the treatment 

for the recommended duration

n/a 19(90%)

Counsel patients who are discharged on pharmacological thromboprophylaxis about the side effects and when to seek 

medical help

n/a 19(90%)
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